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ABSTRACT 

This research project was conducted to test the contrary views regarding 

the assertion that the mineral resource sector is the driving force behind 

regional economic development in areas of the Northern Territory where 

such activity takes place. It also sought to ascertain if a nexus exists 

between mineral resource sector activity and the economic development (ie. 

the social wellbeing) of Northern Territory indigenous people living in areas 

affected by mining operations. 

The research revealed that the history of the Northern Territory's 

mineral resource sector predates permanent European settlement. 

However, interest in the Northern Territory as a possible prospective 

mineral province did not occur until 1870 when gold was discovered at Yam 

Creek by the construction crew of the Overland Telegraph Line. 

Since the Yam Creek discovery, the mineral resource sector has matured 

from an industry focused almost entirely on gold to an industry supplying 

the world with a broad range of metaffic, non-metaffic and energy 

commodities. In the maturing process it has become the most significant 

private sector industry in the Northern Territory, contributing to the 

economy through major export earnings, capital investment and 

employment. 

Historical data suggests that a link does exists between mineral resource 

sector activity and the development of many of the Northern Territory's 

towns and regional centres supporting, to some degree, industry's assertion 

that the mineral resource sector has been the catalyst for regional economic 

development. 

However notwithstanding this, a review of intra-regional general 

economic indicators and multiplier impacts resulting from mineral resource 

sector activity on the Gove Peninsula, revealed the existence of a broad 

range of intra-regional disparities, especially between the region's 

indigenous and non-indigenous peoples. 



Physical quality of life indices were developed for the indigenous and 

non-indigenous sectoral groups for the periods 1980-1982, 1985-1987, 1990-

1992 and 1995-1997. The purpose for developing these indices was to 

ascertain if the two main sectoral groups had experienced an improvement 

in their physical quality of life (their social wellbeing). 

The physical quality of life indices demonstrate that both sectoral groups 

experienced an increase in their social wellbeing, albeit at different rates of 

change. That is, the physical quality of life index improvement for the non-

indigenous sectoral group significantly outpaced that for the indigenous 

group. For example, in 1980-1982 the indices for the indigenous and non-

indigenous sector groups were 44.3 and 81.9 index points respectively. In 

1995-1997 both indices had increased, the indigenous index to 49.3 points 

and the non-indigenous to 90.4 points. 

The resi.ilts of this study, when compared to similar studies for other 

countries, confirm what has long been suspected, Aboriginal peoples' life 

experience in the Northern Territory is akin to that of people living in the 

third world, despite the fact that they live in a highly industrialised 

developed country. 

A survey of Aboriginal people living in remote areas affected by mining 

activity was carried out and their opinions sought as to the impact of 

mineral resource sector activity on their physical quality of life. Their views 

on the assertion that the mineral resource sector is the driving force behind 

regional economic development were also sought. 

Analysis of survey results demonstrate that aboriginal people living in 

remote areas affected by mining activity are of the view that mining activity 

has contributed to an increase in their physical quality of life. They are also 

of the opinion that mining activity is the driving force behind Northern 

Territory regional economic development. 



CHAPTER 1 

PROLOGUE 
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CHAPTER 1 

PROLOGUE 

"There is nothing divinely ordained about the economic system: it is 
the product of human ingenuity, effort and capacity to organise and, 
therefore, can properly be questioned, criticised and, if a better 
alternative exists, rejected. Its justification lies in a conviction that, 
despite defects, it has provided the populations of western 
industrialised nations with rising material standards of living over 
the last two centuries. It has been reasonable to believe that those 
standards are being increasingly shared by the poorest groups in 
those Societies." 

[Coombs 1990, p.143] 

1.1 INTRODUCTION 

Prior to annexation of the Northern Territory to the Province of South 

Australia on 6 July 1863 its land, flora and fauna remained essentially 

undisturbed and under the stewardship of its Aboriginal inhabitants. 

Despite British Colonial Office attempts to settle the Northern Territory 

through the establishment of military outposts in the early 1800s, one at 

Victoria - Port Essington (established 1824 and abandoned in 1849), another 

at Port Dundas on Melville Island (established 1824 and abandoned in 

1829), and one at Fort Weffington at Raffles Bay on the Coburg Peninsula 

(established 1827 and abandoned in 1829), little was known about the 

Northern Territory until the discovery of gold in 1870. 

The 1870 discovery of gold at Yam Creek (midway between Pine Creek 

and Adelaide River) by a construction crew working on the Overland 

Telegraph, proved to be the catalyst for the first private sector industry 

(mining) to be established by Europeans in the Northern Territory. 

Over the intervening years through to the early 1960s, the fortunes of 

this first industry waxed and waned from boom-to-bust, or more 

appropriately from rush-to-bust, with the highlight for the industry being 
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the 1933 Tennant Creek gold rush. Regions affected by mineral extraction 

over this period experienced significant short-term increases in their 

populations and severe strain on their scarce resources. 

As with most mineral resource based 'boom-bust' cycles in the Northern 

Territory, those regional areas affected by mining activity experienced 

accelerated expansion, and in most cases, rapid contraction of population 

and economic activity during the course of the cycle. However, despite this 

propensity, most bust cycles left behind a legacy of small-time diehard 

miners and prospectors (a small industry core) that continued to work the 

fields, utilising what mining infrastructure remained after the exit of the 

larger players from the scene. It was also not uncommon for a number of 

goods and service suppliers to remain in the region to support the miners 

and prospectors. The combination of miners, prospectors and suppliers 

provided the foundations for regional development. 

The commencement of large-scale capital intensive long-term mineral 

operations at Groote Eylandt (1965), the Gove Peninsula (1970), and Jabiru 

(1980) heralded a new era in mineral resource exploitation and regional 

development. These projects resulted in the construction and development 

of extensive private and public sector infrastructure in remote locations of 

the Northern Territory to facilitate the on-site accommodation of operational 

staff and their families, as well as providing facilities for community 

services, contractors, and industry goods and services suppliers. However, 

little consideration was given to the impacts of these projects on the social 

and cultural structures of the indigenous inhabitants of these regions. 

The development of these projects considerably increased the value of 

sector output, employment, the sector's share of gross regional product, the 

balance of trade through increased exports, and regional incomes for 

Aboriginal communities in receipt of land rents and royalty equivalent 

payments (see page 7 for a description of royalty equivalent payments). 

Their development also served to highlight the remoteness of regional 

communities from the main urban regions of the Northern Territory, as well 
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as the significant stage of development differences between these remote 

regional communities and the urban communities. 

Similarly, the Northern Territory's vast geographic area; small and 

dispersed population; limited transport network; modest and developing 

regional domestics markets; growth dependence on the export of natural 

resources; a highly exposed narrowly based economy due to its export 

orientation and low domestic demand; and heavy reliance on Commonwealth 

financial assistance, sets it apart as being considerably different (less 

developed) than the developed economies of the states. Spatial, 

demographic and economic data provide a reasonably comprehensive picture 

of the differences between the developing economy of the Northern Territory 

and the developed economies of the rest of Australia. 

As a region of Australia, the Northern Territory accounts for around one 

sixth of the total area of the continent and of its 1,346,200 square 

kiometres, around 80 percent (approximately 1,098,000 square kilometres) 

lies north of the Tropic of Capricorn. 

According to Australian Bureau of Statistics (ABS) 1998 Regional 

Statistics (Catalogue No 1362.7) the Northern Territory's resident 

population at June 1996 was just under 182,000 people, around 1 percent of 

the nation's total population of 18.3 miffion people. 

The Northern Territory's population density is the lowest in Australia at 

around 0.1 persons per square kiometres. The population density for the 

rest of Australia is, on average, in the order of 2.4 persons per square 

kilometre - the Australian Capital Territory has the highest population 

density at 131 persons per square kilometre. 

Administratively, the Northern Territory is divided into five regional 

areas. These are Darwin, East Arnhem, Katherine, the Barkly, and the 

Alice Springs regions (see Map 1.1 Administrative Boundaries and 

Aboriginal Land, page 27 for details). The largest of these regions is the 

Alice Springs region, which accounts for around 40 percent of the Northern 
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Territory's total area. The Katherine region is the second largest, 

accounting for around 25 percent of the Northern Territory's total area, 

followed by the Barkly region accounting for 21 percent, the Darwin region 

11 percent and the East Arnhem region 3 percent. 

Of the Northern Territory's June 1996 total resident population, just 

under 52,000 people (29 percent) were of Aboriginal and Torres Strait 

Islander origin (around 15 percent of the nation's total indigenous 

population of just under 353,000 people). At June 1996, 38 percent of the 

Northern Territory's indigenous population was in the 0-14 years age group. 

Resident population data for June 1996 indicates that 76 percent 

(around 137,000 people) of the Northern Territory's population resided in 

the main urban centres of Darwin City, Darwin RuraL the city of 

Palmerston, and the towns of Katherine, Tennant Creek and Alice Springs. 

The remaining 24 percent (around 44,000 people) of the resident population 

lived in rural and remote areas of the Northern Territory. 

The median age of the Northern Territory's population in 1996 was 28.9 

years compared to a median age of 34.1 years for the rest of Australia. The 

median age of the Northern Territory's indigenous people was 20.6 years. 

The lower median age in the Northern Territory was explained by the fact 

that Northern Territory had around 49,000 children in the 0-14 years age 

group (27.1 percent of its population, the highest proportion in Australia by 

around 5 percent). It also had around 127,00 people in the 15-65 years age 

group (second highest in Australia at 69.6 percent of its total population, 

and 1 percent lower than the Australian Capital Territory at 70.7 percent). 

The ratio of males to females in the Northern Territory, at June 1996, 

was 111 males to every 100 females compared to 97.9 males to every 100 

females nationally. The Commonwealth Government's proposal to continue 

the build-up in defence force personnel stationed in the Northern Territory 

in the coming years will skew the ratio further toward the male population. 
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The ratio of males to females for the Northern Territory's non-indigenous 

and indigenous people was 116.1 males to every 100 females for non-

indigenous people and 99.2 males to every 100 females for indigenous 

people. 

Australian Bureau of Statistics national accounts data for the fiscal year 

1995/1996 (Catalogue No 5220.0) shows that 43 percent of the Northern 

Territory's gross regional product (GRP) was attributable to the economic 

activities of three sectors (in round terms - public sector 22 percent, mining 

sector 12 percent and construction 9 percent). This compared to 31 percent 

nationally (public sector 19 percent, mining sector 5 percent and 

construction 7 percent), demonstrating the Northern Territory economy's 

dependence on a few key industry sectors. 

Commonwealth Government per capita revenue grants to the Northern 

Territory (as determined by the Commonwealth Grants Commission) are 

considerably higher than those for the States on average. As a percentage of 

total government expenditures these grants account for around 75 percent of 

total recurrent expenditures in the Northern Territory compared to 44 

percent for the States on average [Commonwealth Grants Commission 

1995], and is indicative of the Northern Territory's early stage of 

development and associated fiscal disabilities. 

Northern Territory gross regional product grew, in real terms', at an 

average annual rate of around 3.3 percent between 1978/1979 and 1995/1996 

($2,510 million to $4,511 million) compared to a gross domestic product 

(GDP) growth rate of around 2.4 percent for the rest of Australia ($276 

billion to $424 billion). The Northern Territory's higher growth rate reflects 

its development status. 

Over the same period the population of the Northern Territory increased 

from just under 112,000 people to 182,000, an increase of 63 percent, or an 

Real: means a dollar value adjusted by a price index to reflect changes in purchasing 
power caused by inflation. In this study the Consumer Price Index has been used to 
determine the difference between the purchasing power of a dollar in the base year 
(1995/96) and the purchasing power of a dollar in any year either side of the base year. 



average annual population growth rate in the order of 2.7 percent. The 

nation's population increased from around 14.5 million to 18.3 million over 

the same period, an increase of around 26 percent, or an average annual 

rate of just over 1.3 percent. 

Mineral resource sector2  output since the commencement of self 

government on 1 July 1978 through to 1995/1996, suggests that this sector 

played a significant role in the expansion of the Northern Territory economy, 

accounting for around 18.6 percent, on average, of gross regional product 

over the 18 year period, compared to around 4.6 percent nationally. 

In 1978/1979 real sector output and employment was in the order of $725 

million and 2,600 people respectively. In 1995/1996 output was estimated to 

be in the order of $1.6 billion and employment at 4,300 people, an average 

growth rate in the estimated real value of output of around 4.5 percent 

annually, about 1 percent greater than the gross regional product growth 

rate. This growth in output was achieved through an increase in both the 

range and quantities of metaffic, non-metallic and energy minerals extracted 

and processed in the Northern Territory. 

In addition to the foregoing, the mineral resources sector also 

contributed, by way of royalty payments, some $450 million (in real terms) 

to Northern Territory general revenues collected over the eighteen year 

period 1978/1979 to 1995/1996. Real exploration expenditure by the sector 

over the same period was in the order of $3.1 billion. 

In the mid-1990s, an area of over 666,000 square kilometres (around 50 

percent of the total area of the Northern Territory - see Map 1.1, page 27) 

2 Mineral resources sector: means activities involving the exploration for, and extraction 
and processing of, naturally occurring solids, gases and liquids. For the purposes of this 
study, mineral resources are divided into three categories; (1) metallic minerals; (2) non-
metallic minerals; and (3) energy minerals. 
• Metallic minerals: alumina, bauxite, base metals (copper, lead and zinc), iron, 

manganese, other metals (bismuth, cadmium, molybdenum, and selenium), precious 
metals (gold and silver), tinitantalite, and woifram/scheelite (tungsten). 

• Non.metallic minerals: extractive minerals (crushed rock, gravel, sand, and soil), 
other extractive minerals (aglime, clay, dimension stone, decorative stone, gypsum, 
limestone, and quicklime), barytes, gemstones, salt, and vermiculite. 

• Energy minerals: crude oil, natural gas, and uranium oxide. 
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was land granted to indigenous people or subject to claim under the 

Aboriginal Land Rights Act (NT). Land granted under the Act is controlled 

by indigenous people, making them a very significant group to be consulted 

with on social, economic and regional development issues, especially those 

associated with mineral resource sector activity on Aboriginal land. 

Under provisions of the Aboriginal Land Rights Act, the Northern 

Territory's indigenous population is entitled to receive payments equivalent 

to royalties paid by mining companies to the Northern Territory and 

Commonwealth Governments where mining takes place on Aboriginal land. 

Royalty equivalent payments are made by the Commonwealth 

Government to the Aboriginals Benefit Reserve (Formerly the Aboriginals 

Benefit Trust Account - ABTA), established under the Aboriginal Land 

Rights Act, and are (in the main) distributed to Aboriginal Land Councils for 

disbursement to Aboriginal people. Over the period 1978/1979 to 1995/1996 

the Aboriginals Benefit Reserve (ABR) received, in real terms, around $488 

million in royalty equivalent payments from the Commonwealth 

Government. 

A 1996 study into Aboriginal spending patterns in the Katherine region 

by the Evatt Foundation [Pritchard and Gibson 1996] suggests that 

Aboriginal people (individuals) have a high marginal propensity to consume. 

The study also indicates that Aboriginal people's consumption of goods and 

services was locally focused (92 percent of total expenditures traced by the 

authors of the study were distributed in the Katherine region), maximising 

the effects of regional multiplier impacts as they spread through the local 

economy. 

Historical information about the Northern Territory's mineral resource 

sector indicates that interest in the Northern Territory as a source of 

mineral wealth predates permanent European settlement and that the 

minerals sector played a considerable role in opening up the Northern 

Territory and its subsequent economic development. Centres such as Alice 

Springs (formerly Stuart), Tennant Creek, and Pine Creek were reputedly 



either established or developed in the late-1800s to early 1900s to service 

the Northern Territory's expanding mineral resource sector, and through 

their establishment fostered the founding and growth of support industries, 

commerce and trade within those regions. Industry representatives contend 

that centres such as Nhulunbuy, Alyangula, Jabiru and Batchelor owe their 

existence to mineral resource sector activity in more recent times (see 

Chapter 2). 

Chinese immigrant workers played an important role in the early days of 

the mineral resources sector in the Northern Territory, especially in the 

Darwin and Katherine administrative regions. However, a number of Acts 

of parliament passed by both the South Australian and Federal 

Governments in the late 1890s and early 1900s, saw the virtual end of the 

Chinese influence on, and contribution to, the Northern Territory's mineral 

resource sector in the early part of the twentieth century (see Chapter 2). 

Despite this setback many remained at the fields either as tributers or 

market gardeners and merchants providing goods and services to miners, 

thereby advancing economic development in these regions. 

There is no evidence to suggest that the Northern Territory's Aboriginal 

inhabitants had engaged in any form of activity (other than gouging) that 

might be considered as approaching mineral extraction and processing prior 

to permanent European settlement. However, while Aboriginal people were 

exploited as a source of slave/cheap labour [slave labour - Austin 1992, 

pp.42-47; cheap labour - Mackinolty 1997, p.11 by operators engaged in the 

mining of gold, tin, wolfram and a number of other minerals in the late 

1800s to early 1900s, it was not until the beginning of large scale mining in 

the early 1960s that the Northern Territory's Aboriginal people began a 

meaningful relationship with the mineral resources sector. A small number 

of Aboriginal people at Groote Eylandt, Nhulunbuy, Jabiru and Katherine 

have been, and continue to be actively engaged in mine site rehabilitation 

programs, mine site contract civil works and product cartage, and joint 

mining ventures. Through this involvement, they are contributing to 

regional growth and development through the expenditure of wages and 

operating surpluses on community infrastructure and locally supplied goods 

and services. 



The issue of the Northern Territory's regional development dates back to 

the beginning of the twentieth century when the Commonwealth assumed 

administrative responsibility for the Northern Territory in 1911. In that 

year administration of the Northern Territory was transferred from South 

Australia to the Commonwealth through the vehicle of the Commonwealth 

Government's Northern Territory Acceptance Act (No 20 of 1910). The 

Commonwealth continued in this task up to July 1t  1978 when the 

Northern Territory was granted Self-Government via the Northern Territory 

(Self Government) Act. 

During the 67 years that the Commonwealth was responsible for the 

Northern Territory, its attitude to the development of the north varied from 

enthusiasm to indifference, despite the fact that the transfer from South 

Australia to the Commonwealth took place on the premise that the 

Commonwealth, through the depth of its financial, legislative and physical 

resources, was more likely to achieve the development of the Northern 

Territory than South Australia. 

Payne and Fletcher in their 1937 report on options for the development 

of the Northern Territory wrote of this period (the transfer of administrative 

responsibility for the Northern Territory), that... 

• . On the day following the transfer of the Northern Territory to the 
Commonwealth, 2nd January, 1911, the Commonwealth Ensign was 
hoisted at Darwin amidst acclamation and with great rejoicing in the 
presence of a large gathering of citizens at the Residency. The new 
regime was ushered in with great enthusiasm and the despondency 
and depression which had prevailed amongst the population for some 
years gave way to fresh hopes and great expectations for a revival of 
business and enterprise under Federal control." 

[Payne and Fletcher 1937, p.86] 

The Government Resident and Judge of the Northern Territory at the 

time, Justice Mitchell, called a public meeting for 2 January 1911 to read 

the proclamation on the transfer of administrative responsibility to the 

people of Palmerston, announcing that... "the Territory was no longer an 

appendage of a single State, but an adopted child of the six States 

constituting the Australian Commonwealth." [Bane 1996, p.18] 
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Having gained administrative responsibility for the Northern Territory, 

the Commonwealth commissioned numerous inquiries to investigate and 

recommend options for the development of the north. The 1913 Royal 

Commission inquiry into Northern Territory railways and ports only 

achieved the 1914 to 1917 construction of the rail link between Katherine 

and Pine Creek. The line from Darwin (Palmerston - renamed Darwin on 

6 January 1911) to Pine Creek was constructed by the South Australia 

Government over the period 1886 to 1889 - the extension to Birdum (near 

Larrimah) from Katherine was constructed by the Commonwealth in 1929. 

The Commissioners of the 1913 Inquiry were not unanimous in their 

findings resulting in the other recommendations in their Report being 

ignored by the Commonwealth, as were the recommendations of Sir George 

Buchanan's 1925 report on ports and associated issues. 

"Buchanan suggested a railway to Camooweal and thence to Bourke 
as best located for developmental and defence purposes. He also 
recommended lines to the port of Wyndham in Western Australia 
and the McArthur River 'if a suitable marine terminus can be made.' 
The north-south railway was seen as only a long-term possibility. 
Roads 'such as they are' should, in his opinion, be upgraded and 
better maintained." 

[Heatley 1983, p.3] 

The Commonwealth set up the Northern Australian Commission in 1926 

through passage of the Northern Australia Act (1926). The Commission, in 

collaboration with the states of Western Australia and Queensland, was 

charged with the responsibility of assessing the physical infrastructure 

needs of the north necessary for its development. 

The 1930 depression, the short-sighted nature of State/Commonwealth 

relations at the time (little has changed as parochialism still reigns 

supreme), coupled with the Commonwealth's lack of commitment to funding 

the infrastructure project proposals put forward by the Commission, and a 

number of other issues conspired to make the Commission ineffectual, 

resulting in its dissolution in 1931. 

After the dissolution of the Northern Australian Commission, the issue 

of northern development lay dormant until 1937 when the Commonwealth 
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commissioned a two man board of inquiry to investigate and report on 

multiple land use options for the North. This two man board of inquiry 

comprised of William Payne - Chairman of the Queensland Land 

Administration Board, and John Fletcher - Pastoralist, Bonus Downs 

Station, Mitchell in Queensland. 

Payne and Fletcher [Payne and Fletcher 19371 presented their report to 

parliament for consideration in 1937, recommending a broad range of 

changes to public policy and fiscal measures that would provide (in their 

view) the incentive and inertia for the Northern Territory's development. 

However, like those before them, Payne's and Fletcher's work failed to ignite 

the imagination of the Commonwealth to the national benefits that could be 

achieved through northern development. 

The vulnerability of an undeveloped northern Australia to hostile forces 

was highlighted by the ease with which the Japanese were able to bomb the 

north during the Second World War (Darwin was bombed around 46 times 

between February 1942 and November 1943). The bombing of the north also 

emphasised the fact that an undeveloped north could be seized and used as 

an entrepot for consolidation of military hardware and personnel by an 

adversary seeking a mainland base from which to launch strikes against 

other parts of Australia. 

The postwar Commonwealth Government, in recognition of the 

vulnerability of the north, established a policy for development and 

decentralisation, and in 1945, established the Northern Australia 

Development Committee to co-ordinate Commonwealth initiated programs 

designed to ensure the long-term security of the region. This Committee 

suffered the same fate as its predecessors, being disbanded in 1948. 

From the late-1940s to the mid-1950s the Commonwealth took the view 

that northern development was more appropriately the role of the State 

Governments (in the case of Queensland and Western Australia) and the 

private sector. However, resurgence of regional security concerns in the 

early-1960s due to Indonesia's annexation of West Papua (Irian Jaya) and 
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its deteriorating relationship with Malaysia, and new mineral exploration 

data suggesting the presence of large and valuable resources in northern 

Australia, rejuvenated the Commonwealth's interest in developing the 

north. 

Regional security concerns for the north, coupled with the high mineral 

prospectivity of the region, an abundant water supply and its potential for 

agricultural development provided the impetus to populate, develop and 

defend the north. However, despite the Commonwealth's involvement in 

projects such as public stamp batteries at a number of gold rush sites, public 

utility infrastructure for main regional centres such as Darwin and Alice 

Springs, development of remote and rural regional areas in the north has 

been left largely to State/Territory Governments and the private sector. 

For example the Commonwealth Department of the Interior wrote in its 

1969 report on the Northern Territory's mineral resources sector that... 

• - In 1965 Northern Territory mineral production earned $10.9 
million, while in 1970 the figure was expected to be about $40 
million. In 1974, based on firm arrangements for expansion of 
facilities in known centres, mineral output will total over $120 
million, excluding uranium production. Without new discoveries a 
reasonable forecast is that output could exceed $300 million annually 
well before 1980. 

The dramatic increases in these figures indicate - in simple terms of 
dollars and cents - the extent of the boom in minerals which have 
become the territory's biggest single industry and major income 
earner. 

But growth in the minerals industry means much more than extra 
earnings to the Territory. Accompanying it is the opening up of new 
areas, many of them extremely isolated, the founding of new towns, 
the construction of new roads, airfields and ports, as at Gove and 
Groote Eylandt, and the inauguration of new air services. It means, 
too, a parallel expansion of existing population centres and existing 
industries. It also paves the way for development of other resources 
in the area. 

The Aboriginal people in the Territory are benefiting from the 
development of minerals. It has provided jobs for them, mainly in 
remote areas. The Aborigines are also establishing their own 
commercial ventures to provide services for Nabalco and its sub-
contractors, as they build to develop the Gove Peninsula's rich 
bauxite deposits." 

[Department of the Interior 1969, p.4] 
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Governments play an important and central role in regional 

development, especially in the less developed regions. Therefore, for 

regional economies to achieve their full potential, governments as regional 

administrators, service providers and regulators, should devise and 

implement policies which satisfy the broader economic development needs of 

the whole economy, while simultaneously addressing the specific 

development needs of regional economies. 

There are essentially two approaches that governments can take when 

formulating regional policy. The regional equity approach (what can the 

nation do to help this region), and the regional efficiency approach (what can 

this region do to help the nation). [Harris 1991, p.81 

According to Harris [1991] the efficiency approach has dominated 

regional policy in Australia. The Industry Commission in its report on 

impediments to regional industry adjustment appears to support Harris, 

stating that... 

"...The most striking feature of many regions is their level of high 
unemployment, especially in the non-metropolitan regions. Of 
particular concern is the high incidence of long-term unemployment 
and the large proportion of unemployed people with limited skills 
who live outside the capital cities. Unemployment in recent years 
has brought significant regional social and economic costs." 

[Industry Commission 1993, p.1331 

However, notwithstanding the foregoing, June 1996 regional data for the 

Northern Territory shows a high level of Aboriginal people (around 29 

percent of total Aboriginal employment) engaged on Commonwealth funded 

community development employment projects (CDEP), suggesting that at 

least in the remote regions, Commonwealth Government policy has been 

partially based on the regional equity approach. 

Supporting the assumption of only partial application of the equity 

approach is a labour force participation rate of only 42 percent for 

indigenous people compared to 70 percent for the whole of the Northern 

Territory, and an indigenous unemployment rate of 18 percent compared to 

7 percent for the Northern Territory on average (June 1996 Regional 
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Statistics). Also, if the foregoing, and CDEP data are combined and then 

used as a yard stick to measure the distribution of benefits accruing to 

society from economic development, it would appear that the approach taken 

by government in the Northern Territory to regional policy is only at the 

margins of the equity approach, thereby accentuating regional differences. 

Data contained in the regional statistics suggest that the Northern 

Territory is a composite of island economies experiencing different stages of 

economic development, and that these island economies vary considerably in 

terms of: - 

• Their isolation and distance to markets for regional inputs and 

outputs. 

• Their natural resources base. 

• The exploitation and productivity of their resources base. 

• Regional incomes, sources of income and income distribution. 

• The cost of living. 

• The level and diversity of their exports intralinter-region, interstate 

and overseas. 

• The range and density of their industries - both public and private 

sector. 

• Their ability to attract capital investment and technologies. 

• The level and quality of public utility and communications 

infrastructure and services. 

• Available education and training facilities for career and skills 

development. 

• Long-term and enduring community employment opportunities. 

• Their population size, dispersion and composition. 

• Land access and property rights, and 

• Intra and inter-region social and cultural issues. 

As stated previously, the Northern Territory has a very narrow and 

volatile economic base, with a few key industry sectors accounting for a 

significant proportion of gross regional product. The minerals resources 

sector is one of those key industry sectors contributing, on average, around 
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18.6 percent of gross regional product over the 18 year period 1978/1979 to 

1995/1996. 

Industry representatives [Purick 19971, historians [Carment and Harlow 

1995] and governments [Department of the Interior 19691 have argued that 

the mineral resource sector has been, and continues to be a major 

contributor to regional development in the Northern Territory. However, 

work carried out by Stanley and Knapman [1992] for the Department of the 

Prime Minister in Cabinet in 1992 questions the extent of benefits accruing 

to regional economies from mineral resource exploitation. 

Using the Northern Territory 1987/1988 ten-sector input-output model 

(I-O[NT), Stanley and Knapman induced a shock of a $1 million increase in 

expenditure in each of the ten sectors to determine the impacts on value-

added, income, employment and output. Ranking sector results, in 

ascending order of magnitude, in each of the four areas of assessment 

(value-added, income, output and employment), they concluded that the 

mineral resource sector ranked fifth highest in the area of impact on value-

added, and last in the areas of income, output and employment. 

However, in this analysis they failed to acknowledge the impacts of 

alumina production on value-added, income, employment and output. The 

minerals sector considers the production of alumina as part of mineral 

resource sector output, however, the input-output model is based on 

Australian Bureau of Statistics industry classifications, and as a result 

alumina production is included as part of the manufacturing sector. If 

Stanley and Knapman had combined the impacts from the stimulus of 

alumina production with those for the minerals sector, the mineral resource 

sector would have been ranked highest in the areas of value-added and 

output, and fifth and sixth respectively in the areas of income and 

employment. 

Input-output impact analysis, using 1-0/NT, coupled with the use of 

economic indicators, provides a good picture of a sector's relative importance 

and contribution to the broader economy. However, these forms of analyses 
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do not provide an indication of the long-term social and economic regional 

effects of such things as the receipt of land rents and royalty equivalent 

payments. Nor, the success or otherwise of their expenditure on goods, 

service, community infrastructure and investment properties, outstation 

development, and local industry development and employment programs. 

Neither does input-output analysis help determine if the rising material 

standard of living being enjoyed by people residing in the more advanced 

urban areas are being increasingly shared by people living in the remote and 

less developed regions. Nor does it help ascertain whether these benefits are 

being shared equally between the indigenous and non-indigenous people 

resident in these regions. 

Although Stanley and Knapman determine that the minerals sector is an 

important source of income for Aboriginal communities, they conclude that... 

course mining may create external benefits which make its 
contribution to NT development greater than input-output results 
suggest: it is often claimed that mining 'opens up' the north by 
developing physical infrastructure which can be used by other 
industries. But the evidence on this is mixed. It would appear to be 
supported by the Jabiru and Tennant Creek cases, but not by the 
Gove and Groote Eylandt cases [O'Faircheallaigh 1987, 1991]. 
Moreover, if government provide infrastructure in the expectation of 
significant growth in industry needs, it may ultimately find itself 
having to bear the cost of underutilised infrastructure, given that 
mines have finite lives [Clare 1991, p.40]." 

[Stanley and Knapman 1992, p.24] 

On the other hand, the Northern Territory's mineral resource sector 

asserts that their projects stimulate regional development through the 

provision of, andlor addition to physical and social infrastructure 

requirements necessary for the development of regional and remote 

communities. 

They also contend that the expansion of responsible exploitation of 

mineral resources will see the sector continue to be a major contributor to 

the Northern Territory's economic and social development well into the 

twenty-first century. [Purick 1997, p.4] 
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Investigation of the significance of the mineral resource sector in the 

regional economic development process provides the opportunity to fill a 

number of gaps that exist in our knowledge on this issue, as well as adding 

considerably to our understanding of the economic and social impacts of 

mineral resource operations on remote regional populations affected by 

mining in the Northern Territory. 

1.2 OBJECTIVES 

This research project has two related objectives: - 

To determine if Aboriginal people agree that the mineral resource 

sector is the driving force behind Northern Territory regional 

economic development; and 

To ascertain if a nexus exists between mineral resource sector 

activity and the economic development3  (social wellbeing) of 

indigenous peoples in areas where mining occurs4. 

1.3 METHODOLOGY AND DATAJINFORMATION SOURCES 

The modes of investigation employed in this project were qualitative and 

quantitative research and analysis of relevant literature and data, as well as 

structured field interviews/surveys of consenting members of regional 

community groups and organisations. 

Economic development: means the process by which the population of a country or region 
can experience improvement in the quality of their lives (social wellbeing). "Three 
equally important aspects of development are (1) raising people's living levels-their 
income and consumption levels of food, medical services, education, etc., through relevant 
economic growth processes; (2) creating conditions conducive to the growth of people's 
self-esteem through the establishment of social, political, and economic systems and 
institutions that promote human dignity and respect; and (3) increasing people's freedom 
by enlarging the range of their choice variables, as by increasing varieties of consumer 
goods and services." [Todaro 1997 - 611,  Edition, p.685] 
While the study provides a detailed analysis of the broad impacts of mineral resource 
sector activity on the Northern Territory economy, the thrust of the thesis is to determine 
the impact of such activities on remote Aboriginal communities, particularly as most of 
this activity occurs on Aboriginal land. This does not preclude obtaining the views and 
opinions of indigenous people living in areas where such activity is currently not 
occurring as all Aboriginal people have an affinity with the land and also exercise a high 
a degree of mobility [see (1) Dodson in Howitt and Douglas 1983, pp.5-6  re: Aborigina1s 
and land; and (2) Collins 1999, pp.146-148  and Long, Frigo and Batten 1998, p.8  re: 
mobility]. 



Historical information and commodity usage and production data have 

been sourced from publication collections held by the Northern Territory 

Department of Mines and Energy library, the Northern Territory University 

library, State Reference libraries, and mining history Internet Websites. 

Other data has been sourced mainly from periodicals published by the 

Australian Bureau of Agricultural and Resource Economics (ABARE), the 

Australian Bureau of Statistics (ABS), the World Commodity Report (WCR), 

Australian Mining Industry Council (AMIC), Aboriginals Benefit Reserve, 

Aboriginal Land Council and Community Council Annual Reports, and the 

Internet. 

Commodity analysis includes statistical tables and commentary for all 

mineral production over the period 1978/1979 through to and including 

1995/1996. 

The full range of economic data available for comparative analysis has 

been discussed, including limitations on use and exclusions due to 

confidentiality requirements and inadequate time series. The process of 

comparing and contrasting the economic data of a number of key 

industries/sectors with that of the minerals sector (nationally and intra-

Territory) demonstrates the relative performance and significance of each 

industry/sector to the national and Northern Territory economies. 

Input-output analysis has been used to demonstrate the full range of 

economy wide output, income and employment flow-on (multiplier) effects 

resulting from mineral resource exploration, extraction, and processing. 

Economic and regional development publications have been researched 

to obtain a comprehensive overview of Northern Territory, national and 

international economic development theory, case studies and strategies 

relevant to this research project. 

Selected Aboriginal community councils and organisations were 

contacted with regard to participating in the survey stage of the project. 
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During this process a three-part questionnaire was developed in 

consultation with consenting participants. 

The field interview/survey research component of the project was carried-

out over an eight-month period and involved extensive travel throughout the 

Northern Territory. 

Conditional5  disaggregated child mortality; death and population data 

were sought and obtained from the Canberra Office of the ABS for use in the 

construction of Northern Territory indigenous and non-indigenous life 

tables. Infant mortality and life table data, along with literacy data, have 

been used as input for the development of physical quality of life indices 

(PQLI) for the Northern Territory. 

PQLI and field interview/survey data have been used to evaluate the 

extent of remote regional economic development resulting from mineral 

resource activity. PQLI and survey data have also been used to test the 

assertion that mineral resource exploitation is the driving force behind 

regional economic development. 

1.4 LIMITATIONS 

At the time of commencement of this thesis in July 1998 the Australian 

Bureau of Statistics (ABS) 1996/1997 edition of The Australian Mining 

Industry - Catalogue No 8414.0 was not available and was not scheduled for 

publication until late 1998. Also, advice received from the Australia Bureau 

of Statistics' Regional Director (1998) about this publication revealed that 

the ABS had concerns about the accuracy of state/territory thsaggregated 

data, and as result could limit the scope of the publication to state/territory 

aggregated data only. Given the foregoing, industry and economic analysis 

of this thesis has been limited to the period up to and including 1995/1996, 

Disaggregated data was provided by the ABS on the condition and understanding that 
the researcher accepts that cells in infant mortality, death and population tables with 
less than three entries (deaths or head of population) would be randomly adjusted by the 
ABS to maintain client confidentiality. 
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the latest available year of comprehensive published Australia Bureau of 

Statistics data. 

Non-disclosure agreements relating to the volumes and values of a 

number of commodities (eg. bismuth) limits the scope of analysis relating to 

those commodities. These commodities have been aggregated with similar 

commodities under broad headings such as 'Miscellaneous Metallic 

Minerals", to hide their volumes and values of production. This aggregation 

of data not only limited the analysis of data relating to the commodities with 

non-disclosure agreements attached, but also the data relating to the 

commodities with which they have been aggregated. 

Non-disclosure agreements relating to royalties paid by a number of 

producers resulted in the analysis of royalty payments being limited to 

global (total industry) receipts. 

Uranium mining and production in the Northern Territory falls within 

the jurisdiction of the Commonwealth Government. This arrangement does 

not apply in any other state or territory. The Northern Territory does not 

collect or receive royalties from uranium mining operations in the Northern 

Territory. It does however, receive a payment in lieu of royalties from the 

Commonwealth. These payments do not equate to the level of royalty that 

would be collected under the Northern Territory Mineral Royalty Act, if it 

applied. The overall result of this arrangement is to generally understate 

actual royalty receipts in the Northern Territory. 

Offshore oil production in the Northern Territory also falls within the 

jurisdiction of the Commonwealth Government. The Northern Territory 

does not collect or receive royalties from offshore oil production operations. 

This arrangement also results in actual royalty receipts in the Northern 

Territory from mineral resource sector operations being understated. 

Mining industry capital investment (including issues relating to debt and 

debt servicing), mine site rehabilitation, mine site environmental 

management, downstream environmental monitoring and the opportunity 
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cost associated with multiple land use options have not been addressed in 

this thesis. 

1.5 STRUCTURE 

This thesis consists of eight chapters. As can be appreciated from the 

foregoing, the first chapter provides an introduction to the topic being 

researched, states the objectives of the study, lists a number of essential 

definitions, overviews the methodology employed to achieve the objectives 

and the limitations applying to the research undertaken. 

The second chapter sets the scene for the study, presenting a historical 

panorama of the mineral resource sector in Australia (a brief overview) and 

the Northern Territory from the mid-1800s through the late-1900s, 

including the involvement of Chinese immigrant workers and the Northern 

Territory's indigenous population. 

Chapter three summarises mineral resource sector output, exploration 

and employment (including Aboriginal involvement) for the period 

1978/1979 to 1995/1996, as well as providing commentary on sector output 

and end uses of mineral products. This chapter provides the raw data for 

economic analysis in the following chapter, as well as providing background 

material for Chapters 5, 6 and 7. 

Economic analysis using economic indicators and input-output analysis 

of the broad economic impacts resulting from mineral sector activity in the 

Northern Territory form the bulk of chapter four. Issues discussed in this 

chapter include the limitation on the depth of available data, royalties, other 

mining revenue, royalty equivalent payments to Aboriginal stakeholders, as 

well as input-output analysis theory, application and limitations. A number 

of economic indicators for East Arnhem Land are discussed in brief and used 

to assess if the benefits from mining activity are localised in the mining 

town of Nhulunbuy or spread throughout the region. This assessment 

provides an indication of whether indigenous people are experiencing an 

improvement in their social wellbeing as a consequence of mining activity. 
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Chapter five (1) overviews issues pertinent to the debate on economic 

growth6  versus economic development, and the theoretical perspectives and 

approaches to economic development (national and regional); (2) discusses 

the Northern Territory's administrative regions, their environment and 

demography; and (3) identifies the peoples and regions/areas most affected 

by mineral resource exploitation. This chapter provides the platform from 

which chapters six and seven are launched. 

Chapters six reviews a number of the different methods used to measure 

economic development and develops physical quality of life indices for the 

Northern Territory population and its indigenous and non-indigenous 

population subsets. These indices were specifically developed to assess 

movements in indigenous peoples' physical quality of life (economic 

development) over the past two decades. 

Chapter seven discusses cross-cultural issues, the design and 

construction of the survey questionnaire, as well as the methodologies 

adopted to identify participants and to conduct the survey. It also analyses 

responses to the range of issues covered in the questionnaire and expressly 

tests the results of responses to questions relating to the thesis objectives. 

The final chapter reviews issues that affected the scope and nature of the 

study and demonstrates that despite these limitations the study yielded 

some interesting results, highlighting a range of issues with policy 

implications for the three tiers of government. It also addresses the issue of 

whether the mineral sector is the driving force behind regional economic 

development in the Northern Territory, as well as defining the role of the 

mineral resource sector in the regional economic development process. In 

addition to the foregoing, it makes a number of suggestions for the possible 

use of the research by mineral resource sector stakeholders (industry, 

governments and Aboriginal people/organisations). 

Economic growth: means the process, over time, of increasing an economies productive 
capacity, thereby increasing national income. Economic growth is usually measured on a 
year to year basis. 
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1.6 SUMMARY 

The discovery of gold at Yam Creek in 1870 generated considerable 

interest in the Northern Territory as a possible source of mineral wealth. 

According to historians this discovery was the catalyst for permanent 

European settlement and resulted in the founding of the mineral resource 

industry - the first private sector industry to be established by Europeans in 

the Northern Territory. 

From the annexation of the Northern Territory to the Province of South 

Australia in 1863 and its subsequent transfer to the Commonwealth in 1911 

through to self-government, governments' attitudes toward northern 

regional development varied from enthusiasm to indifference. The transfer 

of administrative responsibility from South Australia to the Commonwealth 

was based on the premise that the Commonwealth, through its extensive 

resource base. was better placed to manage the development of the Northern 

Territory. To that end the Commonwealth commissioned a number of 

inquiries to assess the development needs of the Northern Territory, 

however the Commonwealth only implemented a few of the 

recommendations of these inquiries, essentially leaving northern regional 

development to the Northern Territory administration and the private 

sector. 

Mineral resource sector representatives and a number of historians claim 

that this private sector industry was, and stifi is, the driving force behind 

regional economic development in the Northern Territory. They aver that 

expansion of the mineral resource sector into remote and regional areas 

provides the physical and social infrastructure requirements necessary for 

the development of regional and remote communities. 

The sector also contributes to the incomes of Aboriginal people through 

wages and salaries (where Aborigines are employed by mining companies or 

by mining contractors), land rents and indirectly through royalty equivalent 

payments where mineral resource activity takes place on Aboriginal land. A 

study undertaken by the Evatt Foundation on Aboriginal spending patterns 
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in the Katherine region shows that Aboriginal people (individuals) are 

consumption oriented, not savings oriented, and that their consumption of 

goods and services was locally focused, thereby contributing to the general 

level of economic activity in the Katherine region. 

In contrast to the foregoing, there is a body of thought that contends that 

the regional development impacts resulting from mineral resource project 

development are less significant than those purported by sector 

representatives. A number of researchers have conducted studies of the 

impacts of specific mineral resource projects on regional economies and 

concluded that the flow-on effects are very localised and of minor impact (see 

Chapter 4). 

However, according to the Australian Bureau of Statistics, the mineral 

resource sector is the most significant private sector/industry in the 

Northern Territory, contributing to the economy through major export 

earnings, capital investment, royalty payments and employment. The sector 

accounted for around 18.6 percent of gross regional product, on average, over 

the period 1978/1979 to 1995/1996 compared to 4.6 percent for the sector 

nationally. 

As a regional economy of Australia, the Northern Territory is 

considerably different from other states. Its size, climate, population, land 

ownership, narrow economic base, and high degree of dependence on 

Commonwealth funding sets it apart as being in a much early stage of 

development than the rest of Australia. In brief these differences are: - 

• geographic size - about one sixth of the total area of Australia; 

• climate - around 80 percent of the Northern Territory lies north of the 

hot Tropic of Capricorn; 

• population size - at 182,000 people the Northern Territory accounts for 

about 1 percent of Australia's total population; 

• population composition - 29 percent of the population is of Aboriginal and 

Torres Strait Islander origin and accounts for around 15 percent of the 

nation's total indigenous population; also the ratio of males/females is 
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higher in the Northern Territory than the rest of Australia, 111/100 

compared to 97.9/100 respectively; 

• population growth rate - an annual growth rate over the period 

1978/1979 to 1995/1996 of 2.7 percent compared to 1.3 percent 

nationally; 

• population age - the Northern Territory has a younger population with a 

mean age of 28.9 years compared to 34.1 years for the rest of Australia; 

• population density - the Northern Territory has a population density of 

around 0.1 person per square kilometre compared to a national average 

of 2.4 person per square kilometre; and 

• population dispersion - 76 percent of the population resides in the main 

urban centres of Darwin, Darwin Rural, Palmerston, Katherine, Tennant 

Creek and Alice Springs - the balance of the population (24 percent) 

resides in remote and regional areas; 

• land ownership - in the mid 1990s around 50 percent of the total area of 

the Northern Territory was land granted or subject to claim under the 

Aboriginal Land Rights Act (NT) making indigenous people a very 

significant group to be consulted with on regional social and economic 

development issues; 

• economic structure - the economy is very narrowly based with 43 percent 

of gross regional product attributable to the economic activity of three 

sectors (public, mining and construction sectors) compared to 31 percent 

for the same sectors nationally; 

• economic growth - the Northern Territory experienced an annual 

economic growth rate of 3.3 percent over the period 1978/1979 to 

1995/1996 compared to 2.4 percent nationally; and 

• high level of dependency on Commonwealth financial assistance - 75 

percent of the Northern Territory's recurrent expenditure is funded by 

the Commonwealth compared to 44 percent for the states on average. 

Similarly, the regional economies of the Northern Territory are distinctly 

different from the mainstream economy, experiencing different stages of 

economic growth (economic growth being the process, over time, of increasing 

an economies productive capacity) and development (economic development 

being the process by which a population experiences an improvement in the 
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quality of their lives). These regional economies are essentially island 

economies, each varying considerably in terms of their natural resource 

endowment and industry base, isolation and distance from markets, regional 

incomes and income distribution, cost of living, level and quality of public 

and private sector physical and social infrastructure, population (size, 

dispersion and composition), education and employment opportunities, and 

intra-regionallinter-regional social and cultural issues. 

Governments, as administrators, regulators and service providers, have 

an important role to play in regional development and can adopt either the 

equity approach (what can the nation do to help this region) or the efficiency 

approach (what can this region do for the nation) to regional development. 

The approach taken toward regional development in the Northern Territory 

appears to be based on a partial application of the equity approach (through 

social employment programs) however, in the main the efficiency approach 

prevails, thereby leaving regional development to private sector activity in 

each region. 

Most mineral resource projects are located in remote areas of the 

Northern Territory and in most cases, mineral resource exploitation is the 

major industry (if not the only industry) in these regions. Because of this, 

industry and government organisations are of the view that expansion of 

responsible exploitation of mineral resources will continue to drive regional 

economic and social development in the Northern Territory. 

The objectives of this research are to explore the role of the mineral 

resource sector in the regional economic development process, and to 

determine whether the standard of living (social wellbeing) of indigenous 

people residing in areas where mining occurs has changed. 

WI 
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Map 1.1 Administrative Boundaries and Aboriginal Land 
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CHAPTER 2 

HISTORICAL PANORAMA 

"If we could first know where we are, and whither we are tending, we 
could better judge what to do, and how to do it." 

[Abraham Lincoln] 

2.1 INTRODUCTION 

It was not until the arrival of European settlers that modern mining 

industry techniques transformed mining from simple small-scale gouging 

activity to large-scale operations supplying a burgeoning construction 

industry as convicts, marines and free settlers set about building social and 

public infrastructure to accommodate the colony's population and 

administration. Prior to the arrival of the First Fleet, Aboriginal people 

engaged in micro-mining (gouging) of ochre [Sagona 1994, manganese oxide 

and other minerals for ceremonial body paint and paint for rock art. 

Captain Arthur Phillip of the British Royal Navy set sail for Botany Bay 

on 13 May 1787 to establish the first British penal settlement in New South 

Wales. Accompanying Phillip were 1,039 men, women and children in a 

fleet of eleven ships. 

The composition of the 1,039 complement was 759 convicts (568 men and 

191 women); 13 children belonging to a number of the convicts; 211 marines 

and officers; 46 wives and children of the marines; and the governor and 9 

staff. [Future Vision Multimedia 1994, Australia] 

On arrival at Botany Bay on 18 January 1788, Phillip found it unsuitable 

and sailed northward up the coast looking for an alternate site. Coming 

across Port Jackson (Sydney Cove - named after the British Home 
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Secretary, Lord Sydney) Phi]Jip considered it suitable for his needs and 

established the first European settlement in Australia on 26 January 1788. 

Shortly after arriving in the new colony of New South Wales, the convicts 

were set to work, inter alia, digging clay and quarrying stone for 

construction materials, heralding the start of one of the first European 

industries established in Australia. Many of Australia's heritage buildings 

are a legacy of the mining activity of Australia's early European settlers. 

Coal was the first energy mineral discovered in Australia. Escaped 

convicts from the punishment camp at Coal River near Newcastle in the 

colony of New South Wales discovered coal in 1791. Mining of this energy 

mineral commenced in 1799 and was export to Britain in 1800. The Colony 

of New South Wales was the first of the new Colonies to export mineral 

resources. 

Copper was discovered in the Kapunda and Burra areas of the Province 

of South Australia in 1842 and 1845 respectively. The Kapunda mine (about 

80 kilometres north of Adelaide) was the first to ship ore to 

smelters/refineries at Swansea in Wales in 1844, closely followed by exports 

from the richer Burra deposit (around 160 kilometres north of Adelaide) in 

1845 (in the late 1840s the Burra mine was one of the world's major copper 

producers [Blainey 1966, p.138]). Product from these operations was 

shipped to Wales as ballast in wool ships. [Dunn 1984, p.371 

The mine at Kapunda operated for a period of just over thirty years 

resulting in the establishment of a township at Kapunda, which continued to 

service the local rural community after the mine's closure in 1877. The mine 

at Burra also closed in 1877 when declining world copper prices and the high 

cost of operations made the mine and smelter uneconomic. As with 

Kapunda, a thriving and commercially balanced township was established, 

which continued to service a well developed rural sector after the mine's 

closure. 
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The discovery of gold in New South Wales in 1851 and Victoria in 1852 

changed the face of Australia, causing Australia's first gold rush and 

hastening the development of social and political systems in the new 

colonies. According to Dunn [Dunn 1984, p.  45] the discovery of gold 

changed British policy toward transportation to the colonies of New South 

Wales and Victoria as "it was hardly a punishment for convicts to be given a 

free trip to the goldfields." 

Payne and Fletcher in their report on Land and Land Industries of the 

Northern Territory of Australia wrote of the discovery of gold in 1851 as... 

"...Our first vigorous steps along the road to nationhood date from 
the discovery of gold in 1851. A rapid increase in population; closer 
settlement; the grant of responsible government; the establishment 
of educational systems and universities; the commencement of 
railways; the growth of manufactures under a protected system; the 
establishment of credit overseas and the borrowing for public and 
developmental works; the creation of an extensive local market for 
primary products and manufactures - all these followed hot-foot on 
the gold rushes to Australia, and all owed much to the impetus given 
by the gold discoveries." 

[Payne and Fletcher 1937, p.74] 

The gold rush, which ended up being concentrated in the Victorian areas 

of Mount Alexander, Ballarat and Benthgo, resulted in a sizeable expansion 

in the number of Chinese mine workers. This expansion was so rapid that 

by the late 1850s Chinese workers accounted for around twenty percent of 

the total male population of the colony of Victoria. However, concerns by the 

colony's businesspeople and miners that the Chinese were taking over the 

goldfields resulted in Victoria restricting the entry of the Chinese to the 

colony. Restrictions on the immigration of Chinese workers was later 

adopted by the other colonies, and shortly after federation in 1901, the 

Commonwealth Government introduced its Immigration Restriction Act 

(1902) which essentially prevented the immigration of Chinese/Asians to 

Australia. 

In addition to the Chinese, hundreds of thousands of Europeans 

(including British, Canadians and Americans) came to make their fortunes 

at the goldfields of Victoria. The combined effects of Chinese and European 
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immigration increased Victoria's population sevenfold over the period 1850 

to 1860 (an increase of just over 460,000 people, from around 77,000 in the 

base year to 537,000 people in 1860). However, with production from the 

goldfields declining in the 1860s and the discovery of other mineral deposits 

(eg. lead, zinc, copper, tin, coal, limestone) elsewhere in Australia, many 

miners either left the goldflelds to work at other mines or gave up mining 

altogether and moved to urban areas. Many of the would-be-miners were 

either sponsored or self funded, and possessed skills and qualifications in 

the trades and professions that were of little use to them as miners. Those 

that gave up mining and moved to urban areas uti]ised their skills and 

qualifications to make a living, thereby contributing to the diversification, 

and hence the breadth, of these developing regional economies. Others took 

their skills to the bush to work as drovers, farmers, farmhands, construction 

workers, etc, contributing to the development of Australia's rural industries. 

Blainey, in The Tyranny of Distance wrote of this era that... 

"...Throughout the 1850's and 1860's gold was Australia's major 
export... Gold and wool thus created far more employment and 
wealth than any other commodities in Australia. They provided 
more incentive for money and men to cross the world to Australia. 
The booming gold and wool industries increased the demand for 
Australian manufactures and farm products; they stimulated 
commerce, trades, and professions; they increased the demand for 
houses, shops, offices and schools, for roads and wharves and 
reservoirs. In short, they multiplied the jobs which the country could 
provide. If Australia had been unable to produce wool or minerals - 
commodities which could be sold on the distant world markets - its 
population might have been less than one million instead of three 
million at the end of the first century of European colonisation." 

[Blainey 1966, pp.144-145] 

Unfortunately, the population expansion and associated urban and rural 

developments marginalised the country's indigenous inhabitants, many of 

whom were pushed off their traditional hunting grounds and forced to 

retreat to the drier interior, and despite the official colonial policy of 

assimilation of Aboriginals as equals to the Europeans, many fell victim to 

the colonists' guns. For example, Dunn estimates that some 20,000 

Aboriginals died during the Black Wars (1820 to 1860) compared to 2,000 

Europeans. However, the policy did contribute to some Aboriginals being 
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employed, albeit not on equal terms, as police trackers, station hands, mine 

labourers, etc. 

From its genesis in the 1780s Australia's mineral resources sector hi 

played an important role in the country's social and economic growth and 

development. World class discoveries in the 1950s through to the 1970s of 

iron ore, bauxite, base metals, gold, manganese, nickel, coal, uranium, oil 

and gas, and many other minerals have resulted in the development of 

towns (inclusive of social and physical infrastructure), transport and 

communications networks and export facilities, all of which contributed to 

the regional development of this vast continent. [ABS Catalogue No 8414.0 - 

1996, p.4] 

The development of major deposits such as coal at the Bowen Basin in 

Queensland: bauxite at Weipa in Queensland, Gove in the Northern 

Territory, and the Darling Ranges in Western Australia; natural gas at the 

Cooper Basin in South Australia, the offshore Gippsland Basin in Victoria, 

and the offshore North West Shelf fields near Carnarvon in Western 

Australia; iron ore at the Pilbara in Western Australian, have not only 

resulted in Australia becoming self sufficient in many strategic minerals, it 

has also substantially boosted the country's merchandised exports, and 

according to Clark [1994, p.23] contributed between 40 and 50 percent of 

annual export income. 

2.2 THE NORTHERN TERRITORY - 1860s to 1940s 

Development of the Northern Territory's mineral resource sector 

followed a similar pattern to that of the colonies; the discovery of gold; gold 

rushes; goldfield decline; discovery and development of other mineral 

resources; and over a century later the discovery and development of large 

world class metallic and energy mineral deposits. However, according to 

Balfour [1988]... 

The history of the mining sector in the Northern Territory dates 
back to 1623 when shipwrecked Portuguese were said to have found 
gold-studded quartz on the coast of Arnhem Land. Accordingly, they 
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named the Arafura Sea 'Mare Aurifera' which, in Portuguese, means 
the sea of gold. 

More than 200 years later in 1838, after Port Essington was settled 
by the British, Captain Watson purchased 3-4 ounces of gold dust 
mixed with magnetic iron from aboriginals. The following year, crew 
members from the HMS Beagle located a bituminous substance at 
the mouth of the Victoria River and recorded the first evidence of the 
existence of hydrocarbons in Australia." 

[Balfour 1988] 

Fred Litchfield, a member of the first South Australian Land Survey 

Party to the Northern Territory (also known as the Finniss Expedition to 

Escape Cliffs), is credited with the first discovery of gold in the Northern 

Territory in 1865 while on survey work on the south bank of the Finniss 

River. To Litchfield, the country around the Finniss River seemed similarly 

auriferous to that at the Bendigo and Ovens golcifields in Victoria, where he 

had worked for seven years prior to joining the ifi-fated Tolnier Expedition 

in September 1859. 

Writing on the life and times of Frederick Litchfield, Dickinson, in 

Litchfield's Gold - The life of Frederick Litchfield, outlines Litchfleld's gold 

discovery noting that 

". . . Several of the men in the Escape Cliffs party had spent time in 
the gold fields of Victoria and New Zealand and had, in their travels 
in the Adelaide River area of the Northern Territory, noticed a 
similarity in the country to that of the gold fields. Several of their 
journals mentioned the likelihood of gold being found. Fred 
Litchfield was the first to actually pan for gold, and the first to find 

[Dickinson 1988, p.661 

George Goyder, Surveyor-General of South Australia from 1861 to 1894 

and leader of the second South Australian Survey Party expedition to the 

Northern Territory, verified Litchfleld's discovery in 1869, also discovering 

gold showings in other areas of the western Top End. 

The Litchfield and Goyder discoveries were reported in the Adelaide 

newspapers, but failed to excite interest in the Northern Territory as a 

possible mineral province. Southern speculators, builders and builders 

labourers, and miners preferred the security of channeffing their funds and 
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labours into speculative ventures such as real estate, pastoral expansion and 

infrastructure construction and development in Victoria and New South 

Wales, or into the goldfelds of these colonies. 

Dunn wrote of this period... 

• .throughout the next thirty years (1850 to 1880), most of the 
colonies grew rapidly enough for people to hope that the standard of 
living of the Europeans in Australia was equal to, if not better than, 
that generally enjoyed in the civilised centres of Europe itself. 
Economists often describe this period in Australia as 'the long boom'. 
The population of the colonies grew faster than that of the United 
States and output grew only slightly less rapidly, putting the speed 
of the economic growth ahead of that of Britain or of Germany. The 
pastoral industry remained very important, but economic activity in 
the urban centres was greater still. Not surprisingly, Britain held 
its Australian colonies in great esteem, and some of the most 
eminent colonists returned 'Home' in the 1870s and 1880s with 
enough wealth to buy status and a place in the upper ranks of 
British society. Urbanisation used up the largest proportion of all 
new capital and labour; residential and public building created an 
urban land boom." 

[Dunn 1984, pp.50-51] 

"The miners sold their gold to local buyers, who in turn sold it to the 
banks. So great were the profits in gold dealing and the increased 
volume of ordinary banking business that fifteen new banks opened 
in New South Wales and Victoria between 1850 and 1866." 

[Dunn 1984, p.47] 

However, in 1870 the Overland Telegraph construction crew working on 

the Northern Territory section of the telegraph line found traces of alluvial 

gold in telegraph post holes that they had excavated near Yam Creek, some 

eight kilometres south of Fountain Head mid-way between Pine Creek and 

Adelaide River. News of this discovery must have created visions of an 

"Eldorado" in the Northern Territory as it led to an increase in speculative 

mining activity on the South Australian Stock Exchange, resulting in the 

grub-staking and dispatch of prospecting and mining parties to the Northern 

Territory. 



- 35 - 

The subsequent discovery of gold in 1872 at the Priscifia Gold Reef at 

Yam Creek by Harry Roberts and Henry Houschildt, the Howley by an 

unknown prospector and the Eleanor Gold Reef by Paul McGrath and Harry 

Williams of the Telegraph Prospecting and Mining Company in the Pine 

Creek region, led to the first Northern Territory gold rush and the start of a 

long history of mining exploration and development in the Northern 

Territory. 

"In 1872 the NT Prospecting Syndicate was formed by the wealthy 
Adelaide landowner E M Bagot and other businessmen. A 
prospecting party was dispatched by sea to Darwin (Palmerston) and 
soon found gold at the Shackle, on the Margaret River and at Yam 
Creek, where, in the same year, they were granted the first mining 
leases over reef deposits." 

[Department of Mines and Energy 1985, p.11 

In addition to Edward Bagot's organisation, other South Australian 

companies were gearing-up and forming mining and prospecting groups to 

cash-in on what speculators had been promoting as good opportunities in the 

North. These companies set out to mine alluvial gold, but with the discovery 

of reef gold more companies were formed to take advantage of the 

possibilities of profits from the development of these sites. However, yields 

were dishearteningly small and disappointing for speculators, resulting in 

the collapse of many of these companies and the eventual withdrawal from 

the Northern Territory of many of the Southern based financed operations. 

Of this period Dr A Grenfell-Price (Australian Geographer, Historian and 
Federal Politician) wrote in his papers on the Northern Territory... 

". . .Adelaide and Melbourne at once developed gold mania, and 
invested half a million of money in companies, few of which survived 
more than a year. Climate and fever, the impossibility of 
communication during the rains, inexperienced managers, poor 
miners, bad food, high cost of transport, expensive but unsuitable 
machinery, and an 'incredible' amount of drink created a complete 
rout. .... A Government resident in similar vein reported simply that 
those who survived fled." 

[Department of Mines and Energy 1985, p.1] 

Even so, mining in the Pine Creek district did ultimately adapt to the 

harsh conditions, becoming the Northern Territory's major employer, 
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employing some 356 miners (259 Europeans and 97 Chinese) in 1876. By 

early 1879 some 3,400 people were employed in this fledgling industry with 

the Chinese immigrant miners outnumbering the Europeans by a factor 

greater than seven to one. [Carment and Harlow 1995, p.2] 

The first Chinese immigrant workers (187 in total) arrived in the 

Northern Territory, from Singapore, in August 1874. As a source of cheap 

and reliable labour they provided the mine owners with a means by which to 

overcome the problems associated with the high cost European labour that 

Dr Grenfell-Price referred to in his papers. An influencing factor in the 

recruitment of Chinese labour, other than the cheaper wage aspect, was the 

experience of mining companies in Queensland, New South Wales and 

Victoria where Chinese workers had demonstrated a propensity for hard 

work over long periods, and an ability to cope with the most adverse working 

conditions. 

Mary Tamblyn [1990] reports that in June 1898, the general manger of 

Northern Territory Golclflelds (W de Muller) wrote in his letter to Edwin 

Tamblyn appointing him as underground foreman, that... 

• We require 3 white miners to boss the 3 shifts at the marn shaft 
and for the moment we have only one. However, after my recent 
experience I do not wish to take on any men in a hurry and I should 
infinitely prefer to work with Chinamen only than having another 
set of useless white miners." 

[Tamblyn 1990, p.67] 

From the mid-to-late 1870s through to the early 1900s, Chinese 

immigrant miners constituted around ninety percent of all miners working 

at the goldfields. There does not appear to be any consensus by historians 

on the actual numbers of Chinese that immigrated to the Northern Territory 

from Hong Kong, Canton and Singapore to work on the goldflelds, or in 

support industries, during the latter part of the nineteenth century. For 

example, Alcorta in The Chinese and the Northern Territory Mining Sector 

(unpublished) estimates that the Chinese population ranged from 4,000 to 

7,000 [Alcorta 1990, Book 1, p.1]. Read in A Social History of the Northern 

Territory, Darwin Life Style 1870 1940 [Read 1979(a), p.4] puts the 
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Chinese population at its peak of around 4,200 in 1890 and declining 

steadily to just under 700 in 1930 - the European population over the same 

period increased from around 1,000 to around 1,850 people. And, Jones in 

Pegging the Northern Territory [1987, p.2171 put the Chinese population as 

peaking at just over 6,100 in 1888 and declining to just under 900 in 1930 - 

the European population increased steadily from around 1,500 in 1888 to 

slightly less than 2,450 in 1930. 

According to Jones [1987, pp.217-218] the number of Chinese and 

Europeans working in the minerals sector over the period 1880 through to 

1930 were 1,500 Chinese and 105 Europeans in 1880, and 31 and 68 

respectively in 1930. The employment peak for the Chinese was 2,015 in 

1894 when just under 26,000 ounces of gold was produced. In the same year 

some 65 Europeans were employed on mining ventures throughout the 

Northern Territory. 

The Commonwealth Department of the Interior in their 1969 report on 

the Northern Territory mineral industry, described the involvement of 

Chinese immigrant workers as providing a colourful chapter in the mineral 

industry's early history, reporting that... 

"...A few thousand Chinese fossickers provided a colourful chapter in 
this story. They tramped and haggled their way to the fields, 
deserting their jobs to do so, pockmarking the countryside with 
shafts and costeans that can be seen today. 

Many struck it rich and were able to retire to lives of ease in China. 
Or they might surreptitiously repatriate golden ashes in the 
eviscerated bodies of countrymen being shipped to the homeland for 
burial." 

[Department of the Interior 1969, p.5] 

The decline in gold production in the late 1880s resulted in many 

Chinese leaving the industry to take up work on the construction of the 235 

kilometre PaI.merston (now known as Darwin) to Pine Creek railway, 

commenced in early 1886 and completed and handed over to the South 

Australian Government's Resident in September 1889. 



Anti-Chinese sentiment, prevalent at the time, also contributed to the 

decline in the number of Chinese actively involved in mining from around 

1900 onward. Many Europeans were of the opinion that the Chinese/Asians 

were an inferior race to the Europeans, often complaining that the Chinese 

did not show them any respect, and that their business practices made it 

impossible for honest, hardworking Europeans to compete with them on 

price, as the Chinese would undercut them no matter how low the 

Europeans set their prices. This anti-Chinese sentiment was frequently 

aired in articles/letters to the editor published in the Northern Territory 

Times. 

"A very unhealthy locality for Chinese, 1888. They also talk of 
bringing Chinese here [to Maudie's Creek gold field], but each seems 
to want someone else to bring them first, as they are rather doubtful 
as to the manner in which they would be welcomed. In conclusion, I 
would give a little friendly advice to any Celestials intending to 
venture as far south as Maudie's Creek, to provide themselves with 
accident insurance policies, as it is, I am afraid, a very unhealthy 
locality for them... It is quite astounding to any man of common 
inteffigence, who has travelled through the Northern Territory, and 
seen how the Chinese have monopolised everything worth having, 
butchering, storekeeping, and mining etc., etc., that European 
employers should still insist on flooding every new place with them, 
as soon as white men find it, to the exclusion of their own 
nationality. Letter from 'Caucasian'." 

[Northern Territory Times, 9 June 1888 in Read 1977, p.20] 

"Much to learn on the Chinese question, 1888. I should like to ask 
how it is that you allow hand-trucks and luggage trucks to be used 
on your footpaths; ...John Chinaman never thinks of moving an inch 
out of his way for anybody, and two or three times I saw ladies and 
children obliged to stand close to the fence, or step into the gutter to 
save their attire from the dirty wheels ... 1 was pleased with the 
situation of the town, and the appearance of the European quarter, 
but cannot say much for the Chinese quarter. I was surprised to see 
the Chinese settled in the best part of town. In the Eastern towns 
we manage better than that, and give them a quarter to themselves. 
But you are young yet, and have much to learn on the Chinese 
question... Wishing you every prosperity, I am, Sir, &c., - 

'Globetrotter'." 

[Northern Territory Times, 14 January 1888 in Read 1979(d), p.14] 

A combination of political pressure and resentment borne of the fear that 

the Chinese would monopolise all aspects of economic activity (including 

mining) if allowed to go unchecked, resulted in the South Australian and 

Commonwealth Governments passing a number of draconian Acts of 
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parliament that discriminated against the Chinese. These pieces of 

legislation effectively reduced the number of Chinese and other Asians 

entering the Northern Territory, excluded Chinese miners from new 

goldfelds, and favoured large European mining companies at the expense of 

Chinese prospectors. However, the coupe de grace was the Commonwealth 

Government's Immigration Restriction Act (1902) which contained very 

stringent entry provisions that resulted in the general disqualification of the 

Chinese as eligible immigrants. According to Australian historian Geoffrey 

Blainey... 

• By the 1880's nearly all Australian colonies agreed that coloured 
labour was a curse. It was a curse not because the coloured 
labourers themselves suffered by living in apparent squalor and 
working for low wages in Australia; it was rather a curse because 
coloured labour might jeopardise Australian material and cultural 
standards. A miscellany of restrictions on immigration of coloured 
labour to various colonies became in the early 1900's an outright 
ban. Australia isolated herself from Asia and Oceania with the 
policy known as White Australia." 

[Blainey 1966, pp.318-319] 

The combination of the White Australia policy and an increase in the 

number of Chinese leaving the goldflelds for brighter prospects in 

Queensland, New South Wales and Victoria contributed to the decline in 

gold mining industry in the Northern Territory for many years into the 

twentieth century. 

Despite the foregoing, many Chinese remained in the Northern Territory 

and engaged in a broad range of economic activities other than mining, 

providing goods and services to the broader Northern Territory community 

in the areas of transport, bulk and general stores, trading posts, market 

gardens, and laundries. These activities contributed significantly to the 

general rise in the population's standard of living, thereby promoting the 

regional development of the Northern Territory. 

Early pioneer, Alfred Giles [Giles 1874] highlighted the industrious 

nature of the Chinese, especially their endeavours to profit from mining 

through other forms of economic activity, stating that... 



- 40 - 

• .About this time, 1874, the various mining companies had 
petitioned the South Australian Government to import, under 
certain restrictions, a number of Chinese to work the mines. 
Consequently about 300 arrived and they were escorted from 
Southport by Constable Bastaw and another constable. They all 
walked and carried their bundles and baskets on long sticks across 
their shoulders in Chinese fashion. The constables had to ride on 
each wing of the crowd to keep them from straying in the bush or 
taking wrong tracks it was like driving a mob of cattle. They camped 
one night in front of my camp at the gums and kept up a constant 
jabbering nearly all night. They turned out very excellent miners 
and it was not long before many of them started gardening along 
Yam Creek and were able to supply everyone with all kinds of 
vegetables and many tropical fruits as well as poultry and pigs. 
Many of them also went in for alluvial mining and thd well after the 
white diggers had abandoned rushes as too poor. Others started 
storekeeping and, I believe, few went back to China. They were a 
very peaceable and well behaved lot of people." 

[Giles 1874, pp.18-19] 

The early history of permanent European settlement of the Northern 

Territory is a mixed bag of great exploits of human endeavour and shameful 

treatment of the Aboriginal custodians of the land from which many 

fortunes were made. While there are examples of Aboriginal, people being 

employed for mining and exploration expeditions to the interior, there are 

far more that highlight the mortal combat that existed between Aboriginal 

people and the miners and pastoralists invading their traditional lands. On 

the one hand, there were clans of indigenous hunters and gathers whose 

whole being revolved around the land and that which it supported and their 

ability to move freely from place to place within their tribal territories. On 

the other hand, there was a collection of Europeans and Chinese with 

multiple purposes, some avaricious and determined to make their fortune 

and move on, and others bent on occupation of the land to establish thriving 

and industrious settlements throughout the Northern Territory. 

Hugo, in his Doctorate thesis Mica Mining at Harts Range, Central 

Australia, 1880s-1960, provides an insight into the prevailing attitude of the 

time toward Aboriginal people and the economic development of the 

Northern Territory, reflecting that... 

"In 1899 reports of ifi-treatment of Aborigines by Europeans in the 
Territory had become so numerous - particularly in relation to the 
so-called 'gin-busting' (that is, co-habiting) - that a Bifi was proposed 
in the South Australian Parliament to control white interaction with 
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Aborigines. This Bill was rejected because uppermost in the 
Government Ministers' minds was the need for economic 
development of the land to the north, which overrode other 
considerations." 

[Hugo 1995, p.129] 

The relationship between the disparate European and Chinese 

communities was based more on need than on mutual respect. While 

hostilities occasionally broke out between the two groups, these hostilities 

were nowhere near as brutal as the acts of enchainment, punitive reprisals 

and massacres perpetrated against the indigenous inhabitants, as a result of 

confficts between Aboriginals (the custodians of the land) and Europeans 

(the colonisers). For example, perhaps the most appalling reprisal against 

Aboriginal people in the Northern Territory took place at Coniston some 30 

kilometres north east of Yuendumu in 1928. In what is historically called 

the Coniston Massacre, a punitive expedition shot down and kified sixty 

Aboriginals in response to the murder of prospector/pastoralist Frederick 

Brooks who had taken undue liberties with a number of Aboriginal women 

he had enticed into his camp. 

The fact that the Europeans were unable to come to just terms with the 

Aboriginal inhabitants of the Northern Territory was not surprising. 

Despite seventy years of exposure to Aboriginal people elsewhere in 

Australia, Europeans still gave scant regard for the impacts of their 

intrusion into traditional hunting grounds on Aboriginal people and their 

culture. According to Read [1978(b)] it has only been since the Second World 

War that Australia's non-indigenous population has begun to understand 

the intricacies of Aboriginal society. 

Despite the conflicts between the Aboriginal inhabitants and the non-

indigenous settlers of the Northern Territory, prospectors continued their 

exploration for gold and other mineral deposits in the Top End. While this 

activity revealed that more gold deposits existed in the area, as well as a 

host of other metallic and non-metaffic minerals, gold production declined 

substantially in the first third of the twentieth century. This decline was 

essentially the combination of the natural depletion of the resource base, the 
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legislative prohibitions on ownership of mines by the Chinese, and a scarcity 

of labour resulting from the ban on the importation of Chinese workers. In 

the twenty years leading up to the start of the twentieth century gold 

production averaged around 18,700 troy ounces annually. In the thirteen 

years 1902 to 1914, gold production fell from just under 16,700 troy ounces 

to around 2,500 troy ounces. In the period 1915 to 1934 annual gold 

production failed to reach 1,000 troy ounces. Average annual production 

over this period was just under 500 troy ounces (in 1929 production dropped 

to a low of 44 troy ounces). 

Copper was first discovered in the Northern Territory at Copperfield 

Creek, about six kilometres south-west of Pine Creek, in 1872 [Balfour 1985, 

p.1]. However, the Copperfield copper mine does not appear to have been 

mined until 1887, when C G Mifiar purchased the mine for £40. The mine 

produced several hundred tonnes of rich copper ore until the workings 

reached water level, at which stage the mine was closed. [Jones 1987, p.88] 

In 1883 copper in winnable and commercial quantities was discovered 

north of the Daly River crossing by Harry Roberts and Henry Houschildt 

who described the find as a "magnificent copper lode." [Balfour 1985, p.5] 

Roberts and Houschildt, along with three others, commenced mining of 

this "magnificent copper lode" in the remote and inhospitable Daly River 

region in 1884. On 13 September 1884 Aboriginals attacked their camp and 

of the four men working the copper mine on that day only Roberts survived. 

Houschildt, who was prospecting away from the mine site was attacked and 

speared a couple of days later and died from his wounds. A punitive 

expedition consisting of troopers and volunteers sought out the Aboriginals 

thought responsible. In the process of capturing four Aboriginals, many 

others were shot with only a few escaping the expeditions guns. The four 

captured Aboriginals were tried in Palmerston (Darwin), found guilty and 

transported back to the Daly River and executed. 

The difficulties associated with mining Roberts' and Houschildt's Daly 

River copper discovery did not outweigh its significance. In late 1884 the 
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Daly River Copper Company was floated on the Sydney Stock Exchange, 

resulting in mining at this site recommencing in mid 1885. Further 

exploration of the region led to other winnable deposits being located in the 

region. 

Mining of the lode and outlying deposits mainly by "tributers" (the 

system of owners leasing out their mines to others, usually Chinese, to work 

in exchange for a tribute) went on for a number of years in a series of 

stop/start phases due to changes in ownership, copper price fluctuations and 

operational problems. The working of the site by tributers, who tended to 

high grade mine only, meant that the deposit's full potential was not 

realised and the mine ceased operations in 1909. 

Not to be outdone by what was going on in the Top End of the Northern 

Territory, prospectors operating in Central Australia were actively seeking 

new discoveries. Central Australia's first gold rush resulted from the 

discovery of alluvial gold at the Hale River Goldflelds/Pad.dy's Rockhole 

(later proclaimed the Arltunga golcffield in 1902) by Joseph Helle and Isaac 

Smith in 1887. This discovery was some 115 kilometres north-east of the 

Alice Springs telegraph station site and about 145 kilometres by a track 

made by prospectors returning from the short lived ruby rush to Ruby 

Gorge, which started in 1886 when rubies were reported to have been 

discovered (later determined to be garnets of little commercial value). 

The lure of the area was added to by the discovery of reef gold by 

P Fitzgerald at Arltunga in the latter part of 1887 and at the nearby White 

Range in 1897 by Henry Luce. Two small stamp batteries were erected, one 

at Arltunga and the other at Claraville, about six kilometres north east of 

Aritunga. These were later augmented by the erection and operation of a 

government sponsored ten head stamp battery and cyanide works at 

Arltunga in 1898. The government battery processed some six and a half 

kilotonnes of gold bearing ore and yielded around 295,800 grams (9,500 troy 

ounces) from the date it commenced operations through to 1904. {Jones 

1987, p.1381 



"Conditions on this field were harsh indeed, it being in spinifex 
country with very low rainfall and the nearest centre of supply being 
Oondnadatta. When rain did fall at infrequent intervals, flash floods 
resulted. During one such flood a man lost 200 sheep and another, 
200 goats and three Aboriginal helpers." 

[Jones 1987, p.138] 

Despite the harshness of the environment and the isolation of the 

Aritunga golcifield, some 40 miners were working mines and the European 

population of the goldfield district was in the order of 400 persons by 1902. 

A few stores had been established in the earlier days of the rush, the mine 

warden's office had been set up some seven years earlier (1895) and a police 

presence established in 1899. However, by early 1903 the easily winnable 

gold bearing ore was none existent, ore grades had declined substantially, 

increasing the amount of ore required to be extracted and milled per ounce 

of gold produced, thereby increasing the cost of every ounce of gold won from 

the area and diminishing the miners' returns. The rush was over. 

"Small as it was, the gold rush there brought Central Australia to 
national attention to an extent not previously achieved. It forced the 
South Australian government to upgrade mail services to the region 
and brought an immediate improvement to Central Australia's 
transport services. It directly resulted in the establishment of the 
town of Stuart, later Alice Springs, in 1888." 

[Carment and Harlow 1995, p.3] 

The ruby and gold rush of the late 1880s in the southern region of the 

Northern Territory was not the only action in the region. The Harts Range 

mica deposits had been discovered around the same time as the Arltunga 

gold find, and the first mica production from this area was recorded in 1889. 

The Lindsay, Oolgarinna, Mica King, Spotted Tiger, Spotted Dog and Billy 

Hughes were all small mica mines supplying the domestic appliance market 

and were operated, in the main, by Italian Nationals. 

Hartwig in his Doctor of Philosophy thesis The Progress of White 

Settlement in the Alice Springs District and its Effects upon the Aboriginal 

Inhabitants, 1860-1894, summarised the early days on mining (including 

mica mining) in Central Australia as follows... 
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". . . When David Lindsay, following the directions of an Aboriginal, 
entered Glen Annie Gorge (some eighty miles east of Alice Springs) 
on 8th  March 1886, he found the yellow bed of the Hale River studded 
in places by small red stones. Greatly excited - for he had already 
noted signs of gold in the surrounding country - he 'hooshed' his 
camels down, examined the pebbles, and pronounced them rubies. 
The discovery of 'rubies' led directly to the discovery of gold and mica 
in the eastern McDonnells and the Harts Ranges and to the virtual 
exclusion of Chinese' from the Centre. The 'rubies' proved to be 
garnets of small value, the gold.field produced little wealth, and no-
one made a profit from mica; but garnets, gold and mica stimulated 
development of the 'new' pastoral industry, gave rise to the Centre's 
first township, and together did more to place Central Australia on 
the map for the Australian (especially the South Australian) public 
than anything since the construction of the overland telegraph." 

[Hartwig 1965, pp.54J7-548] 

Despite the low returns from mica operations, small-scale mining 

continued into the twentieth century, however it was not until the outbreak 

of the Second World War when mica became a strategic mineral, that any 

significant production of high-grade product took place. 

The advent of the Second World War did not only result in a change in 

the main use of mica from domestic appliance manufacture to wartime 

industry product manufacture, it also resulted in a significant increase in 

demand for quality product. 

According to Hugo... 

The increase in demand for high quality strategic mica was met 
during this Second World War by imports from India; ... and by 
increasing local production of the type of mica in demand at the 
expense of the poorer types." 

[Hugo 1995, p.97] 

However,... 

• By the end of August 1942 it was realised that the country's 
dependence on the importation of supplies of mica from India was 
not in the best interest of the defence industry. . .As a consequence a 
decision was made to allow the Allied Works Council to take control 
of the Harts Range Mica field" 

[Hugo 1995, p.102] 

"The South Australian Government placed a prohibition on the entry of Chinese into the 
Centre in 1888, and the immediate cause of its action was the ruby rush." [Hartwig 
1965, p.5831 This action was in response to concerns the Chinese would invade and take 
over the ruby fields, and spread throughout the Centre and overflow into other colonies. 



- 46 - 

And in a 21 August 1942 memorandum from J M Newman, Controller of 

Mineral Production, to the Minister for the Commonwealth Department of 

Supply and Shipping, Newman suggested that... 

• . 'between forty and fifty miners should be obtained from Western 
Australia, and that a further 160 men... all of whom will be familiar 
with mining operations were to be employed.' It was also recognised 
at the time of this decision that the twenty-two Italian miners 
already on the Field would be employed as well '...their experience 
will be of considerable value as operations progress." 

[Hugo 1995, p.102-103] 

After the war many of the Italians continued to work the mica fields. 

However, the viability of the Harts Range mica mines were dealt a crushing 

blow by the post war resumption of the importation of cheap Indian mica, 

resulting in the closure of the mines in the late 1950s early 1960s. 

In 1900 Allan Davidson discovered gold at the Tanami and The Granites. 

Further prospecting in the region by parties working out of Halls Creek 

resulted in payable alluvial gold being delineated and in 1909 the rush to 

the Tanami, 600 kilometres north-west of Alice Springs, was on (the rush to 

the Tanami was the first of the twentieth century gold rushes in the 

Northern Territory). However, once again the Northern Territory's harsh 

environment and the lack of water to sustain a concentrated large number of 

people, let alone enough for sluicing and stamping purposes, resulted in this 

rush being short lived. 

The second and third gold rushes were to The Granites (500 kilometres 

northwest of Alice Springs). The second in 1925 and the third in 1932 after 

Jim Escreet discovered high-grade alluvial gold and the shedding reef in the 

same year. However, as with the Tanami rush the harsh environment and 

the lack of water, coupled with limited success in winning gold, made sure 

that these rushes were short lived, with many leaving the field worse off and 

within weeks of arriving to make their fortunes. 

In 1932 payable gold (about 700 grams [23 ounces]/tonne)  was found at 

the Great Northern Gold Mine near Tennant Creek. News of this discovery 
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triggered the fourth gold rush of the early twentieth century. The Tennant 

Creek gold rush was on in 1933, with hundreds of men arriving in the 

district from The Granites, other parts of the Northern Territory and from 

interstate within months of the news breaking. By 1937 there were over 100 

mines and prospects being worked by a force of over 700 miners, including 

ninety-two women [Ba]four 1988]. The Tennant Creek rush proved to be the 

largest and longest sustained rush in the Northern Territory's mining 

history. 

The prospectivity of the region was well recognised by the 

Commonwealth Government who, despite the crippling effects of the 

depression of the 1930s on the national economy, assisted development of 

this new mining region by providing the emerging township with such 

things as a dependable water supply, surveyed airport and town sites, public 

stamping batteries, mine warden's office and a police presence. 

Falling reserves, however, were taking their toll on the field and by 1951 

there were only five operating mines in the field. The field was destined to 

follow the same path as its predecessors unless new resources/reserves were 
discovered and delineated. 

However, the discovery of high grade copper ore in the early 1950s 

rejuvenated the flagging fortunes of the field, and by 1956 copper had 

replaced gold as the principal metal mined in the region. Further 

exploration in the region in the early 1960s led to the discovery and 

exploitation of a number of major gold and copper ore bodies, which 

maintained Tennant Creek's ranking as one of the Northern Territory's 

main metals producing region well into the 1980s. 

According to the Department of the Interior's 1969 Northern Territory 

mineral industry report... 

"The Tennant Creek area has for many years been the backbone of 
mining in the Northern Territory. In terms of production it has 
recently been overshadowed by the Groote Eylandt manganese 
output, but both of these will be eclipsed when the bauxite deposits 
on Gove Peninsula are fully exploited. Geologists believe known 



reserves at Tennant Creek are sufficient for another 20 years' 
mining." 

[Department of the Interior 1969, p.8] 

From the first gold rush of 1872, mineral and metal discoveries 

throughout the Northern Territory resulted in numerous mining ventures, 

ranging from one man operations to syndicated organisations, opening up all 

over the Northern Territory and often in the most inhospitable and remote 

areas. Most of these ventures were small operations consisting of a handful 

of prospectors and miners. For example, eleven men worked the Wauchope 

wolfram field that opened up in 1917 and another sixteen mined the 

Hatches Creek wolfram field in the same year. 

Five men started off the development of the Daly River copper fields and 

while there was a preoccupation with gold, prospectors and miners were 

always on the lookout for showings of other metals and minerals so that by 

the turn of the century, and despite its inhospitable climate and hostile 

environment, sufficient interest had been generated in the Northern 

Territory as a minerals province that nearly thirty different metal and 

mineral types had been located throughout the Northern Territory. Metals 

and minerals identified included gold, tin, lead-silver, galena, lead-zinc, 

molybdenite, cinnabar, gemstones (opal, ruby, turquoise and diamonds), 

coal, kerosene shale, ilmenite, wolfram, copper, nickellcobalt, thorium, 

selenite, tantalite, pitchblende, mica, and potassium nitrate. 

The outbreak of the First World War also played an important role in 

developing interests in prospecting for, and exploitation of, commodities 

other than gold. Metals such as wolfram, copper and tin became 

fundamental to the war effort and were given strategic value status, which 

was reflected by the substantial increase in demand for, and increase in the 

price of, all three metals. Northern Territory miners and prospectors 

sensing that greater gains were possible through mining of these 

commodities, abandoned gold mining to concentrate on these metals, 

resulting in the discovery of tin deposits at Maranboy and Hayes Creek, and 

wolfram at Wauchope and Hatches Creek. 
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However, labour shortages (especially as a result of the Immigration 

Restriction Act - 1902 prohibiting Chinese immigrants from entering 

Australia) resulted in the developers of these deposits not being able to take 

full economic advantage of the high prices prevailing at the time for these 

metals. 

2.3 THE NORTHERN TERRITORY - 1950s to 1990s 

After going through a series of 'boom-bust' cycles during the late 1800s 

and early 1900s, the mineral resource sector in the Northern Territory was 

essentially comatose by the latter part of the first hail of the 1900s. 

However, the discovery, extraction and beneficiation of the strategic 

mineral, uranium oxide, at Rum Jungle and the South Alligator River valley 

region from the early 1950s through to the early 1970s, provided the much 

needed boost to exploration activity in the Northern Territory, especially in 

the Top End. This increased interest in the Northern Territory as a 

prospective mineral province led to the discovery of a number of major 

bankable uranium discoveries such as Ranger, Nabarlek, Koongarra and 

Jabiluka, and the development of the world class manganese and bauxite 

deposits at Groote Eylandt and the Gove Peninsula respectively. 

In addition to the foregoing, advances in mining technology also 

impacted significantly on gold exploration, reserve delineation and 

extraction, with major fields at the Tanami, The Granites, Pine Creek and 

Katherine realising their full potential. It also resulted in the development 

of base metal operations at Tennant Creek (copper), Woodcutters near 

Batchelor (lead and zinc), McArthur River (lead and zinc), iron ore at 

Frances Creek and Mount Bundey, as well as oil and gas projects in Cental 

Australia and the Timor Sea. The discovery of natural gas onshore at the 

Mereenie and Palm Valley fields in Central Australia was the catalyst for 

the construction of the Alice Springs to Darwin natural gas pipeline in the 

mid 1980s. The construction of the pipeline resulted in the substitution of 

natural gas for imported distifiate and fuel oil used as a fuel source in the 

generation of electricity in many urban and regional areas of the Northern 

Territory. 
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However, not withstanding the contribution of the exploitation of the 

foregoing (gold, base metals, iron ore, crude oil and natural gas) to the 

general economic growth of the Northern Territory, their regional economic 

development impacts have been significantly less than those associated with 

the development of the Rum Jungle operations and the large scale 

operations at Groote Eylandt, Gove and Jabiru. 

In the late 1940s and early 1950s uranium was the post war strategic 

mineral and was in great demand by the fledgling nuclear industry. The 

discovery of uranium at Rum Jungle near Batchelor (64 kilometres south of 

Darwin) in 1949 by farmer-prospector John (Jack) White sparked interest in 

the Top End as a likely source of large quantities of this new age mineral. 

"Not until World War II was brought to its horrendous close with the 
blinding light, death dealing heat and wind and the sinister 
mushroom cloud of the bombs on Hiroshima and Nagasaki did 
uranium become a household word. 

It became a matter of great interest, speculation and some concern in 
the Territory, when prospector-farmer, Jack White, stumbled upon 
his uranium deposit near Batchelor. . .the famous Rum Jungle 
mine.... 

• . .111 1948 the Australian Government introduced tax-free rewards 
for discoveries of the ore. This was followed by the setting up of a 
uranium buyers pooi in 1949, and in 1952 the decision was made to 
exempt from tax profits made from the mining and treatment of 
ore.. .The great uranium hunt began." 

[Bowditch 1986, p.40] 

White received £25,000 ($50,000) from the Commonwealth in three 

instalments for his Rum Jungle uranium discovery, £1,000 in October 1950, 

£7,000 in September 1952 and £17,000 on delineation of the ore body in late 

1952. [Barrie 1982, pp.148-1491 

The Rum Jungle discovery also rejuvenated the Commonwealth's 

interest in developing the north, resulting in an office of the Bureau of 

Mineral Resources being established in Darwin in 1952 and the 

commencement of geological mapping of the Northern Territory. In the 

same year, the Commonwealth Government embarked on the largest 

industrial venture that it had ever undertaken in the Northern Territory, 

funding the construction of the new town of Batchelor and the Rum Jungle 
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mine and treatment plant. The Commonwealth Government, although 

responsible for the mine, contracted out the management of the mine to 

Territory Enterprises Proprietary Limited, a wholly owned subsidiary of 

Consolidated Zinc Proprietary Limited. 

Ground geological survey and airborne magnetic survey work carried out 

by the Commonwealth Bureau of Mineral Resources in 1952 confirmed that 

the head-waters region of the South Alligator River east of Rum Jungle, was 

highly prospective for uranium. As a result of the survey process, uranium 

mineralisation was discovered at Coronation Hill in the South Alligator 

River valley about 90 kilometres east of Pine Creek, on 2 June 1953 by 

Bureau of Mineral Resources geologist Bruce Walpole. Interestingly, the 

date of Walpole's discovery, 2 June, coincided with the coronation of Queen 

Elizabeth II, hence the name Coronation Hill. 

Both the Rum Jungle and Coronation Hill (and eleven other deposits 

discovered in the South Alligator River valley region) were mined during the 

next twenty years. The Rum Jungle treatment plant operated from 1954 

through to 1971, and the mines in the South Alligator River valley region, 

including Coronation Hill (all with different mine life spans) from 1954 to 

1964. Ore from the South Alligator River valley mines was treated at plants 

located at Moline (50 kilometres east of Pine Creek) and Rockhole Creek (at 

the northern end of the South Alligator River valley). Of the two plants the 

Moline plant, which was the North Hercules goidmine plant converted to 

produce uranium oxide, was the largest with a capacity to produce around 

130 tonnes of uranium oxide annually. The plant constructed at Rockhole 

Creek had a capacity to produce around 50 tonnes of uranium oxide 

annually. The Moline plant operated for around five years (1959 to 1964) 

and the Rockhole plant for just under three years (mid 1959 to 1961, and for 

three months in 1962). 

Uranium oxide produced by these mines was in the order of 4,500 tonnes 

(over 3,500 tonnes from Rum Jungle and just under 1,000 tonnes from the 

other mines). Output from these operations was sold under Australian 

Government contract to the Australian Atomic Energy Commission at Lucas 
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Heights in New South Wales, and under contracts approved by the 

Australian Atomic Energy Commission to the United States and the United 

Kingdom Energy Commissions. 

Given the strategic significance attached to uranium, the Commonwealth 

Government through the Atomic Energy Act (1953) controlled all aspects of 

its extraction and sale. Under this Act the Australian Atomic Energy 

Commission was established and for the next thirty years was judge and 

jury in all matters relating to Australia's nuclear industry (the Commission 

was decommissioned in1984). 

The discovery and extraction of uranium in the 1950s and 1960s was the 

catalyst that revived mineral explorers' interest in the Northern Territory as 

a possible highly prospect mineral province. It also provided the impetus for 

much of the urban and regional development in the Top End during the 

1950s and 1960s, reviving the Commonwealth's commitment to northern 

development and transforming Darwin from a war torn outpost to a modern 

metropolis. 

According to Barrie in his book, The Heart of Rum Jungle, the 

operational phase of the Rum Jungle mine contributed to the economic 

growth and development of Darwin through operational expenditures and 

the expenditure of wages and salaries on goods and services purchased from 

Darwin based suppliers. 

"Territory Enterprises Pty Ltd, the management company of the 
Rum Jungle mine, tried where possible to place business with 
Darwin organisations, although a certain amount of the supplies and 
materials needed for the project had to be drawn from thstant 
sources. The value of orders placed with Darwin concerns and 
through Darwin agencies totalled well over £2 million ($4  million) as 
of the year 1957, which was just four years after the commencement 
of the uranium project. The wages at the same time in 1957 totalled 
over £2'/2 million ($5  million). A significant proportion of this total 
found its way into the general economy of the Northern Territory." 

[Barrie 1982, p.245] 

Following close on the heels of the 'uranium boom' and heralding the new 

modern era of mineral resource exploitation in the Northern Territory was 
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the commencement of large-scale manganese mining operations at Groote 

Eylandt, the largest of a small group of islands off the east coast of the 

Northern Territory (western Gulf of Carpentaria) some 640 kilometres east 

of Darwin. 

The name Groote Eylandt comes from the Dutch for 'large island'. The 

island was named by Abel Janszoon Tasman during his second voyage of 

exploration in 1644. [Cole 1988, p.5] 

In 1803 Matthew Flinders recorded manganese occurrences at Blue Mud 

Bay on the mainland north west of Groote Eylandt during his hydrographic 

survey of the Gulf of Carpentaria. He also noted the presence of ironstone 

and quartz on Groote Eylandt suggesting that manganese might be present 

on the island. 

Just over one hundred years later, in 1907, the South Australian 

Government geologist Henry (HYL) Brown, noted manganese oxide outcrops 

on the mainland side of the island. Brown prepared and submitted a report 

on his findings to the South Australian Parliament. However, his report 

appears to have gone unnoticed. This was a major oversight on the part of 

the South Australian Government, resulting in the loss of a potential major 

export market, as British steel makers of the day were actively seeking out 

alternate sources of manganese to those located in Russia. 

Petroleum explorers Frome-Broken Hill, also missed an opportunity to 

develop the vast Groote Eylandt deposit, despite the fact that ore samples 

collected by their field geologists in 1955 and analysed at the company's 

Melbourne laboratories indicated that the ore was high grade manganese. 

In 1952, the Bureau of Mineral Resources, after establishing a presence 

in the Northern Territory, specifically Darwin, began surveying the whole of 

the Northern Territory. As part of this exercise a Bureau geologist, Peter 

Dunn, visited Groote Eylandt in 1960. During this visit, Dunn noted and 

recorded the presence of a number of manganese outcrops on the island. 
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Dunn's observations, and subsequent discussions with Christian Mission 

Society staff at Groote Eylandt, set in train a series of events that eventually 

led to the Christian Mission Society (CMS) taking out a prospecting 

authority on behalf of the island's Aboriginal people. 

The prospecting authority was later taken over by the Broken Hill 

Proprietary Company Limited (BHP) in 1963 after the successful conclusion 

of negotiations between the CMS's Reverend Canon George Pearson, 

representing Groote Eylandt Aboriginals, and BHP's Keith Rowell. As a 

result of these negotiations BHP secured the rights to develop the deposit in 

exchange for royalty payments and employment for Aboriginal people based 

on the same terms and conditions as those for non-indigenous employees. 

This negotiated outcome for Groote Eylandt Aboriginals was a far cry 

from the treatment received by mainland Aboriginals in the not so distant 

past, and was a forerunner of other agreements negotiated in the new era of 

mineral resource exploitation in the Northern Territory. 

On the conclusion of this landmark agreement, BHP set about 

delineating the resource and in 1964 established its wholly owned subsidiary 

the Groote Eylandt Mining Company (GEMCO) to manage the extraction 

and processing of manganese on Groote Eylandt. In the same year, work 

commenced on the construction of mining and social infrastructure, 

including roads, airstrip, port, the township of Altyangula, the treatment 

plant, and utility services, contributing to regional development in this 

remote area of the Northern Territory. 

The first shipment of manganese ore departed the wharf at Alyangula on 

6 March 1966 bound for BHP's Tasmanian subsidiary the Tasmanian 

Electro Metallurgical Company (Temco) at Bell Bay on Tasmania's north 

coast. Overseas exports started some six months later with the dispatch of a 

consignment to Japan. Up to 1995/1996, over 40 million tonnes of 

manganese ore have been regularly shipped to BHP plants at Port Kembla 

and Newcastle in New South Wales, as well to Temco, and overseas markets 

in Asia, the Americas, Europe and the Middle East. 
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The existence of a small high grade bauxite occurrence (around 10 

million tonnes) on offshore Marchinbar Island in the Wessell Islands group 

north of Gove, had been common knowledge since its discovery in 1949 by 

the Australian Aluminium Production Commission. However, despite the 

island's close proximity to the mainland and the possibility that similar 

deposits might exist on the mainland coastal belt, it was not until 1952 that 

high-grade bauxite was discovered on the Gove Peninsula. 

Over the period 1955 to 1966, extensive public and private sector 

exploration of the area resulted in reserves of around 250 million tonnes 

being identified in a 6,300 hectare area at an average ore body thickness of 

three and half metres, and at a depth of one to one and half metres below 

surface level. 

In early 1963 the Commonwealth Government, without consulting 

Aboriginal, traditional owners for the region, excised some 36,260 hectares 

(around 363 square kilometres) from the Arnhem Land Aboriginal Reserve, 

which the Commonwealth had established for the exclusive use of the 

Aboriginal people of the region in 1931. 

The Commonwealth then proceeded to call for development proposals for 

the Gove bauxite reserve. Proposals received by the Commonwealth 

included those from a number of international aluminium producers, British 

Aluminium, Perchinery of France, and Comalco (Canadian Aluminium 

Company). None of these proposals were acceptable to the Commonwealth 

Government, which was being driven by Australia's wartime experience of 

the vulnerability of its aluminium supplies - up until the development of an 

aluminium smelter in Tasmania in the early 1940's, by the Australian 

Aluminium Commission, Australia did not have a domestic aluminium 

producer. 

New tenders were called and in 1965 the Gove Joint Venture put forward 

a proposal that was acceptable to the Commonwealth. The Gove Joint 

Venture was a consortium 70 percent owned by Swiss Aluminium Australia 

Limited and 30 percent by Gove Alumina Limited. Swiss Aluminium 
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Australia is a wholly owned subsidiary of Alusuisse Swiss Aluminium 

Limited of Switzerland - the company acquired the Lonza Chemical 

Company in 1973 and changed its name to Alusuisse-Lonza Holdings 

Limited. Gove Alumina was at the time a consortium of four Australian 

companies, CSR Limited (formerly Colonial Sugar Refineries), the 

Australian Mutual Provident (AMP) Society, Mutual Life and Citizens' 

(MLC) Assurance Company Limited, and the Bank of New South Wales 

(now known as Westpac) - the consortium now consists of CSR (70 percent) 

and AMP (30 percent). The company changed its name to Gove Aluminium 

Limited in 1981. 

On advice that its proposal was acceptable to the Commonwealth, the 

Gove Joint Venture formed a project management company, the North 

Australian Bauxite and Alumina Company (Nabalco). Nabalco's role 

initially, was to undertake an in-depth feasibility study of the project 

proposal to determine if the project was economically viable and secondly, if 

the project was viable, to manage the project on behalf of the joint venture 

partners. 

Consequent to the feasibility study demonstrating that the project was 

viable, Nabalco and the Commonwealth Government negotiated and entered 

into an agreement that defined the terms and conditions for the exploitation 

of the bauxite deposit, including the development of a port, the township of 

Nhulunbuy, and other facilities. As part of this agreement the 

Commonwealth covered the cost of the construction of schools (primary and 

secondary), medical centre and hospital, and offices and houses for its own 

employees. The development of the mining project and the township of 

Nhulunbuy were seen, at the time, as significantly contributing to the 

development of the East Arnhem Land region. 

Mining commenced in 1971 and alumina refining in 1972. Since then 

just under 130 million tonnes of bauxite have been extracted and around 31 

million tonnes of alumina have been produced (ie. 1971 to 1995/1996). 

Bauxite and alumina have been exported to overseas markets in the 

Americas (north and south), Iceland, Europe, Asia, and the Middle East. 



- 57 - 

The development of this project was seen as being of national 

importance, overriding the desires and aspirations of the Aboriginal 

inhabitants of the region. Concern for their traditional lands resulted in the 

people of Yirrkala, a Methodist Mission up until 1975, presenting a Bark 

Petition to the Commonwealth Parliament in 1963. The petition sought to 

stay the mine's development, asking the Commonwealth to listen to the 

views of the Yirrkala people (around 18 different clan groups) before going 

ahead with the excision of part of their land. The petition also pointed out 

that any agreement entered into by the Commonwealth and any company 

based on the excision of their lands would have deleterious effects on their 

livelihood and independence. 

In response to this petition, the House of Representatives appointed, in 

September 1963, a Select Committee on the Grievance of the Yirrkala 

People. In essence the Committee formed the view that... 

"...The size of the known bauxite deposit made it inevitable that they 
would be mined at some stage, and the co-existence of the Yirrkala 
Mission and a large mining venture would pose a challenge to the 
(then) policy of Aboriginal assimilation." 

[East Arnhem Business Association 1995, p.33] 

The legality of the 1968 agreement between the Commonwealth and 

Nabalco, which effectively provided Nabalco with sovereignty rights over the 

lease area for up to 84 years, was tested by the Yirrkala community before 

Justice Blackburn in the Northern Territory Supreme Court. Justice 

Blackburn's 1971 ruling dismissed the action brought against Nabalco and 

the Commonwealth. 

Despite the commencement of bauxite mining against the wishes of the 

Aboriginal community, royalty equivalent payments and commercial 

ventures established by Aboriginal groups have enhanced the development 

process in the region. Yirrkala Business Enterprises Proprietary Limited is 

one of the major success stories of Aboriginal enterprises that have been 

able to broaden the base of their business operations through their 

involvement in mineral resource operations. 



"Yirrkala Business Enterprises Pty. Ltd., is an all-Aboriginal 
Company involved in providing training and employment 
opportunities for the local Aboriginal Community. It is involved in 
activities such as earthworks (road work construction and 
maintenance, revegetation work on red mud ponds etc.), general 
labour contracts and an arts and crafts outlet." 

[Gatjil Djerkurra OAM in Nambara Art 1990, p.11] 

Between 1969 and 1973 four major uranium deposits were discovered in 

the Alligators Rivers region around 240 kilometres east of Darwin. These 

discoveries were Ranger (1969), Nabarlek (1970), Koongarra (1970), and 

Jabiluka 1 (1971) and Jabiluka 2 (1973). 

Of the four discoveries only two have been developed and mined, 

Nabarlek and Ranger. The Nabarlek orebody was discovered and mined by 

Queensland Mines Proprietary Limited. The Ranger deposit was discovered 

by Peko Exploration Limited carrying out exploration in the region on behalf 

of Peko-Wailsend (Peko) and the Electrolytic Zinc Company of Australia 

(EZ). In 1971 the Peko-Ez joint venture established Ranger Uranium Mines 

Proprietary Company to manage the development of the Ranger deposit on 

their behalf. 

However, before mining of these oreboclies could get under way, the 

election of the Whitlam Labor Government in 1972 resulted in the 

postponement of uranium mining pending an environmental assessment of 

the region. This assessment was carried our by the Commonwealth Science 

and Industry Research Organisation (CSIRO), the Australian Atomic 

Energy Commission and a number of other organisations. 

In 1974 the Prime Minister, Gough Whitlam, announced that the 

Commonwealth Government would take an active role in all aspects of 

uranium mining (exploration, mining and sales), taking control of the 

industry through publicly financing the Australian Atomic Energy 

Commission, and in 1975 signed a Memorandum of Understanding (MOU) 

with Peko-EZ to develop the Ranger deposit. Under the terms of this MOU 

the Commonwealth undertook to contributed 72.5 percent of the capital cost 

and each of two the joint venturers 13.75 percent. Productionlsales were 
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intended to be split equally, with 50 percent going to the Commonwealth 

and 50 percent to the joint venturers. 

Given public sentiment in respect to uranium mining and Australia's 

involvement in the nuclear fuel cycle Doctor Moss Cass (Labor Minister for 

the Environment) insisted on a public inquiry into uranium mining, and 

through the Environmental Protection (Impact of Proposals) Act 1974, 

established the Fox Commission in July 1975 by notice in the Australian 

Government Gazette. The Commission, presided over by Justice Russell Fox 

(at the time the Senior Judge of the Supreme Court in Canberra), was 

assigned the task of inquiring into environmental issues associated with the 

mining of uranium in the Alligator Rivers region, specifically the Ranger 

mine. 

Justice Fox released the ffrst of two reports on the Ranger proposal in 

October 1976. This report dealt with the general issues of uranium mining, 

Australia's role in the nuclear fuel cycle, waste disposal, and nuclear 

proliferation. 

The Commission released its second (final) report in May 1977, 

recommending that the Commonwealth set up an Office of the Supervising 

Scientist (OSS) to monitor uranium mining operations in the Alligator 

Rivers region, essentially giving the green-light for uranium mining to 

proceed. A month after the release of the final Fox Report the Fraser 

Liberal-Country Party Coalition Government approved the mining and 

export of Alligator Rivers region uranium, subject to strict environmental 

controls. The OSS was instituted via the passage of the Environmental 

Protection (Alligator Rivers Region) Act 1978. 

Shortly thereafter, mining of the small high grade Nabarlek orebody 

located around 30 kilometres east of Oenpeffi in the Arnhem Land 

Aboriginal Reserve and 270 kilometres east of Darwin was commenced. The 

entire orebody was mined over a 147-day period in 1979, and the ore 

stockpiled, mified and exported over the period 1979 to 1988. Total 

production during the life of this operation was in the order of 11 kilotonnes 
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of uranium oxide. Nabarlek uranium oxide was sold to nuclear power 

utilities in Japan, France, the United States of America and Finland. 

In August 1979 the Fraser Commonwealth Government indicated that it 

would be putting its share of the Ranger project on the market. This 

announcement caused Peko-Ez some concern and after lengthy negotiations 

with the Commonwealth resulted in the joint venturers and the 

Commonwealth agreeing, in September 1980, to assign their respective 

interests in Ranger to the newly formed public company, Energy Resources 

of Australia Limited (ERA). Under the terms agreed to with the 

Commonwealth, the newly formed ERA would take over the 

Commonwealth's commitment to fund 72.5 percent of the project. The 

company was floated on stock markets in October 1980. The float of ERA 

resulted in Peko-EZ holding 71 percent of the company's shares (30.5 

percent each), corporate investors (domestic and overseas) holding 25 

percent of the stock, and Australian public investors 14 percent. Ranger 

Uranium Mines became a wholly owned subsidiary of ERA. 

The Ranger deposit is located around 30 kilometres south of the 

Mudginberri Homestead in Kakadu National Park, and is some 230 

kilometres east of Darwin. Construction of the mine, treatment plant and 

the township of Jabiru commenced in 1979. Production commenced in 1981 

and up until the end of fiscal 1995/1996 some 53 kilotonnes of uranium oxide 

had been produced and exported to nuclear power utilities in the United 

States of America, France, Germany, the United Kingdom, Spain, Japan and 

South Korea. 

The township of Jabiru was constructed by ERA to accommodate ERA 

employees and those of companies servicing ERA. It was also constructed to 

accommodate public sector employees engaged in environmental monitoring 

of the mine's operations and the provision of public sector services such as 

health, education, law and order to the town's population and people living 

in outlying communities within the region. In addition to the foregoing, the 

town now provides facilities for tourists visiting destinations in Kakadu 

National Park. 
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The first residents moved into the town in 1980, into a town designed to 

accommodate around 3,500 people [ACIL 1997, p.40]. According to 

Australian Bureau of Statistics regional data, the population of the town at 

30 June 1996 was just over 1,400 people. However, despite this less than 

optimal population, the town continues to service communities in the region. 

For example, ACIL [1997] reported that out of a total school student 

population of 300 in 1994 around 30 percent (91 students) were Aboriginal. 

In 1972 the Commonwealth Labor Government appointed Justice 

Woodward as Aboriginal Land Rights Commissioner to investigate and 

report on the issue of Aboriginal Land Rights, paving the way for the 

drafting and introduction of Aboriginal Land Rights legislation to the 

Commonwealth Parliament in 1975. In 1976 the Aboriginal Land Rights 

(Northern Territory) Act passed through both houses of parliament, and on 

assent by the Governor General the legislation was proclaimed on 

16 December 1976, becoming law in the Northern Territory from that date. 

Under provisions of this Act, the Commonwealth makes payments to the 

Aboriginals Benefit Trust Account of sums equivalent to royalties (royalty 

equivalent payments) paid by mining companies to the Commonwealth or 

Northern Territory Government where mining takes place on Aboriginal 

land. 

The traditional owner associations for the Nabarlek mine area and the 

Ranger mine area, through the Northern Land Council, entered into 

agreements with the mining companies allowing these mines to proceed. In 

return both traditional owner associations received royalty equivalent 

payments from the Aboriginals Benefit Trust Account, and employment and 

training opportunities for their people. For example, ACIL [1997, p.40] 

reports that Aboriginal employment at the Ranger mine has traditionally 

stood at around 6 percent, however, in recent years the percentage has 

increased to around 10 percent of the total Ranger workforce. 

As can be appreciated from the foregoing, the mineral resource sector 

has, over the past 130 years, played an active and important role in the 
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growth of the Northern Territory and according to historians and industry 

representatives, frequently providing the impetus required for regional 

economic development. Regional centres such as Alice Springs, Batchelor, 

Jabiru, Nhulunbuy, Alyangula and Tennant Creek owe their genesis to 

mining sector activity in those regions. 

The Commonwealth Department of the Northern Territory in its 1973 

edition of Northern Territory Mineral Industry concluded that... 

.Mining has unlocked the Territory. The promise of the 1872 find 
brought droves of hopeful diggers to the Territory, mcluding the 
Chinese who have since contributed very significantly to the 
Territory's life and development. The influx of diggers also 
prompted Queensland overlanders to move cattle across to the Top 
End of the Territory and to the Kimberleys to sell them as fresh 
meat. Overlanders also followed the route taken by John McDouall 
Stuart from South Australia to the Alice Springs district, and some 
went on to the Top End and the Kimberleys. Although squatters 
were established before the gold rushes of the late 19th  century, the 
gold rushes provided them with a local market for their cattle and 
contributed significantly while they lasted to the development of the 
pastoral industry in the area. Towns such Tennant Creek, Pine 
Creek and Nhulunbuy have been born of the mining industry..." 

[Department of the Northern Territory 1973, p.4] 

i'i,i ,1 

The arrival of the first fleet at Port Jackson in New South Wales in 1788 

saw the commencement of non-metallic mineral extraction for building 

construction. This activity heralded the start of one of the first industries 

established in the new colony by Europeans. 

Coal mining at Coal River near Newcastle in 1799 and copper mining in 

South Australia at Kapunda in 1842 and Burra in 1845 saw an expansion of 

the industry, and a change from a domestic focus to an international trade 

focus with coal and copper being exported to the United Kingdom. While the 

exports of these commodities assisted in promoting the growth and 

development of these colonies, it was the discovery of gold in New South 

Wales in 1851 and in Victoria in 1852 that accelerated the development of 

social and political systems in the new colonies. The discovery of gold also 

changed the British policy toward transportation as, according to Dunn 
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[1984], "it was hardly a punishment for a convict to be given a free  trip to the 

goldfields." 

Apart from encouraging hundreds of thousands of Europeans (British, 

Americans, Canadians and people from the continent of Europe) to migrate 

to the colonies to pursue their fortunes at the goldñelds, the gold rush also 

resulted in a sizeable expansion of Chinese mine workers. The influx of 

Chinese workers was so great, that by the 1850s Chinese workers accounted 

for around 25 percent of the total male population of Victoria. The effect of 

this migration (Europeans and Chinese) was to increase the population of 

Victoria sevenfold over the ten-year period 1850 to 1860 (77,000 people to 

around 537,000 people). 

The decline in gold production from the Victorian fields in the 1860s and 

the discovery of other significant mineral deposits elsewhere in Australia, 

resulted in many leaving the fields in Victoria to work in mines in other 

colonies (states); moving to urban areas to take up other occupations; or to 

pursue a livelihood in rural areas, resulting in a rapid increase in the 

populations in these areas and the need for extended social and physical 

infrastructure. 

This urban and rural growth marginalised indigenous people, many of 

whom were pushed off their traditional lands and forced to retreat to the 

drier interior, and despite an official policy of assimilation many fell victim 

to the colonisers guns. 

From the days of the first gold rushes to the discovery of World Class 

deposits of metaffic and energy minerals in the 1950s and 1960s, the 

mineral resource sector has played an important role in the social and 

economic growth and development of Australia. The exploitation of these 

resources resulted in the development of towns, transport networks and 

export facilities, all of which contributed to the regional development of this 

vast nation. 
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The history of the mineral resource sector in the Northern Territory 

predates permanent European settlement, going as far back as 1623 when 

shipwrecked Portuguese sailors are said to have discovered gold-studded 

quartz on the coast of Arnhem Land. Also, the crew of the HMS Beagle is 

credited with the first hydrocarbon discovery in Australia, discovering a 

bituminous substance at the mouth of the Victoria River in 1838. 

Fred Litchfield, of the first South Australian Land Survey Party, is 

credited as the first to discover gold in the Northern Territory. Litchfield 

discovered gold while on survey work on the south bank of the Finniss River 

in 1865. George Goyder, leader of the second South Australian Land Survey 

Party confirmed Litchfield's discovery in 1869 when surveying the western 

Top End. 

Notwithstanding these early discoveries it was not until the discovery of 

gold at Yam Creek (near Pine Creek) in 1870 that the Northern Territory 

was put on the map as a possible new mineral province. The discovery of 

gold resulted in an influx of southern miners and prospectors, all in search 

of their fortunes. However, disheartening yields and the harsh conditions on 

the fields resulted in the collapse of many speculative ventures and the 

return of many mine workers to the eastern states. The high cost of 

European labour, coupled with labour shortages saw a number of mining 

companies seek, and obtain approval to import Chinese labourers to work at 

the fields. 

The Chinese labourers proved to very adaptable to the conditions on the 

goldfields, and were a source of reliable, hard working and cheap labour. In 

1876 there were some 356 miners in the Pine Creek area (259 Europeans 

and 97 Chinese). By 1879 there were around 3,400 miners in the area with 

the Chinese outnumbering the Europeans by a factor greater than seven to 

one. 

Despite their sedulousness, the growing number of Chinese in the Top 

End created concerns amongst some Europeans that the Chinese would end 

up monopolising all aspects of economic activity in the north. These 
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concerns manifested themselves in a groundswell of anti-Chinese sentiment, 

and as a result the South Australian and Commonwealth Governments 

enacted a number of pieces of legislation that discriminated against Chinese, 

excluding them from new golciflelds. The passage of the Commonwealth's 

Immigration Restriction Act (1902), through its stringent entry provisions, 

effectively put an end to Chinese immigration. 

The combination of these Acts of parliament, a decline in yields at the 

goldflelds and brighter prospects in the eastern states which saw many 

Chinese leave the northern goldelds, resulted in a significant decrease in 

the number of Chinese working the goldflelds. This decline contributed to 

the gold mining industry in the Top End coming to near arrest for many 

years into the twentieth century. However, while there were restrictions on 

the Chinese working the golcifields, many (including some ex-mine workers) 

engaged in other economic activities, providing a broad range of goods and 

services to the growing Top End metropolis of Palmerston (renamed Darwin 

on 6 January 1911), thereby contributing to the economic growth and 

development of the region. 

The relationship between the Chinese and European sections of the 

community was often acrimonious, with hostilities occasionally breaking out 

between the two groups, these hostilities were nowhere near as brutal as 

those perpetrated against Aboriginals in response to attacks against 

Europeans trespassing on tribal lands. The Coniston massacre of 1928 

when around sixty Aborigines were slain, is probably the most appaffing 

example of the breakdown in relations between the Aboriginal inhabitants of 

the Northern Territory and the European colonisers. 

Notwithstanding the conflicts between Aborigines and European settlers, 

prospectors continued their exploration for gold and a host of other minerals 

throughout the Northern Territory. Copper was first discovered at 

Copperfield Creek near Pine Creek in 1872 - mining of this deposit 

commenced in 1887. Harry Roberts and Henry Houschildt discovered a very 

rich copper deposit north of the Daly River crossing in 1872. Roberts and 

Houschildt attempted to mine this deposit in 1884 however, an attack by 



Aborigines in September 1884 resulted in the death of Houschildt and two 

others, consequently closing the mine. Mining of the deposit, by tributers, 

recommenced in mid 1885 and continued for a number years until it became 

uneconomic. 

Mica was discovered in the Haarts Range about the same time gold was 

discovered at Arltunga (1887), production commenced in this area in 1889. 

Mining projects in this area were small operations, and it was not until the 

outbreak of the Second World War, when mica became a strategic mineral, 

that any significant production took place. 

Joseph Helle and Isaac Smith discovered alluvial gold at Arltunga, 115 

kiometres northeast of Alice Springs, in 1887. This discovery caused the 

first gold rush in Central Australia. The discovery of reef gold at Arltunga 

in the latter part of 1887 by P Fitzgerald and the near by White Range by 

Henry Luce in 1897 added to the lure of the area. Despite the harshness of 

the environment and the isolation of the Arltunga goldfield, the population 

of the goldfield district grew to around 400 people by 1902. However, by 

1903 the easily won gold had been mined, significantly increasing the cost of 

operations and diminishing the returns for miners - the rush was over. 

According to Carment and Harlow [1995] the township of Alice Springs 

(formerly Stuart) was established to service the Central Australian mining 

community, significantly aiding and promoting the economic growth and 

development of this region of the Northern Territory. 

The delineation of alluvial gold in 1909 triggered the rush to the Tanami 

some 600 kiometres northwest of Alice Springs and was the first gold rush 

of the twentieth century in the Northern Territory. However, the harsh 

environment and the lack of water resulted in this rush being short lived. 

The second and third gold rushes were to The Granites 500 kiometres 

northwest of Alice Springs. The second in 1925 and the third in 1932, and 

as with the Tanami rush the harsh environment and a shortage of water 

made sure that these rushes were short lived, with many leaving the field 

worse off and within weeks of arriving to make their fortunes. 
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The last and most sustained rush of the century in the Northern 

Territory was to Tennant Creek in 1933, after high grade ore was discovered 

(about 700 grams per tonne) at the Great Northern Mine in 1932. By 1937 

there were over 100 mines and prospects in the area being worked by over 

700 miners. The town of Tennant Creek was established to service the local 

mining community, providing the foundations for the economic and regional 

development of the Barkly. 

The natural depletion of reserves due to mining activity saw the number 

of mines reduced to five operations by 1951 and Tennant Creek goldfield 

facing the same destiny as it predecessors. However, the discovery of high 

grade copper ore in the early 1950s rejuvenated the flagging fortunes of the 

field, and saw copper replacing gold as the principle metal in the region. 

Further exploration in the region in the early 1960s led to the discovery 

and exploitation of a number of major gold and copper ore bodies, thereby 

maintaining Tennant Creek's ranking as a major Northern Territory metals 

producing region well into the 1980s. 

The mineral resource sector went through a series of 'boom-bust' cycles 

(or more appropriately 'rush-bust' cycles) during the late 1800s and early 

1900s, and by the latter part of the first half of the 1900s was essentially in 

a state of stagnation. However, a number of major discoveries and advances 

in technology changed the sector's fortunes. 

The discovery, extraction and beneficiation of the strategic mineral 

uranium oxide at Rum Jungle, Pandanus Creek and the South Alligator 

River valley region from the early 1950s through to the early 1970s, 

provided the much needed boost to lift sector exploration activity in the Top 

End. It also contributed to the growth and development of Darwin through 

the expenditure of wages and salaries, and operational expenses on locally 

supplied goods and services. 

The revived interest in the Northern Territory as a possible mineral 

province lead to a number of bankable discoveries such as Ranger, Jabiluka, 



and McArthur River, and the development of the World Class manganese 

and bauxite deposits at Groote Eylandt (1965) and the Gove Peninsula 

(1971). Also, advances in mining technology impacted significantly on gold 

exploration, reserve delineation and extraction, with major fields at the 

Tanami, The Granites and Pine Creek realising their potential. 

The Groote Eylandt manganese deposits is on Aboriginal land, the 

development of this deposit resulted from a negotiated agreement between 

the Groote Eylandt Aborigines and BHP. This agreement allowed BHP to 

develop and mine the deposit in exchange for royalty payments and 

employment opportunities for Aboriginal people on the same terms and 

conditions as those for non-indigenous employees. This settlement was a far 

cry from the treatment received by mainland Aboriginals during the first 

100 years of mining in the Northern Territory, and was the forerunner of 

other agreements negotiated in the new era of mineral resource exploitation 

in the Northern Territory. 

The development of the Rum Jungle uranium, Groote Eylandt 

manganese, Gove bauxite, and Ranger uranium deposits resulted in the 

construction of major infrastructure facilities in these regions, including the 

townships of Batchelor, Alyangula, Nhulunbuy and Jabiru. The 

construction of these townships and the development of social infrastructure 

are seen by the project proponents, mineral industry organisations and 

governments as contributing significantly to the regional economie 

development of the Northern Territory. 

According to the Commonwealth Department of the Northern Territory 

in its 1973 edition of Northern Territory Minerals Industry... 

- Mimng has unlocked the Territory." 
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CHAPTER 3 

SECTOR PROFILE - 1978/1979 to 1995/1996 

"In the minerals industry, we take considerable pride in our rich 
heritage as well as our role in underpinning the Northern Territory's 
economic prosperity. IVlinera1 exploration and development is the 
Territory's major economic activity..." 

[Purick 1997, p.1] 

3.1 INTRODUCTION 

There is little doubt that the Northern Territory's mineral resource 

sector does have a rich heritage, as evidenced in Chapter 2 of this thesis. 

However, to appreciate the economic significance, or otherwise, of the sector 

requires that a profile be compiled of those aspects of the sector that are 

frequently put forward by sector representatives in support of the assertion 

that the sector "is the Territory's major economic activity' The development 

of a sector profile based on production, employment and exploration 

expenditure data serves to provide a statistical picture of the modern new 

era of mineral resource development in the Northern Territory. It also 

serves to highlight the sector's growth, contribution (as a region of 

Australia) to national exports, and more importantly it identifies the 

magnitude of operations in regional areas, as well as providing the input 

data necessary to evaluate the broad impacts of mineral resource 

exploitation on the Northern Territory economy (economic impacts are 

examined in Chapter 4). 

In addition to the foregoing, a profile of exploration expenditure data 

provides an indication of the long-term prospects of the sector, ergo, the 

implications for regional economic development. Production, exploration 

and employment data detailed in this chapter are used for input-output 

impact analysis in Chapter 4 to assess the flow-on (multiplier) effects of 
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mineral resource exploitation on other sectors of the Northern Territory 

economy during the period 1978/1979 to 1995/1996. 

The total estimated value of mineral resource sector production 

increased (in real terms - 1995/1996 dollars) by around 114 percent over the 

period 1978/1979 through to 1995/1996. In 1978/1979 the total estimated 

value of production was in the order of $725 million. By 1995/1996 the total 

estimated value of mineral resource sector production had increased to just 

over $1,551 million. 

In 1978/1979 the contribution of metallic, non-metallic and energy 

minerals to the total estimated value of production was 97 percent for 

metallic mineral. 3 percent and zero percent for non-metallic minerals and 

energy minerals respectively (see Tables 3.1, page 74 and 3.2, page 76). 

Over the eighteen-year period 1978/1979 to 1995/1996 the contribution of 

each commodity group (metallic, non-metallic and energy minerals) to the 

total estimated value of mineral sector output changed considerably with 

metallic minerals contributing 74 percent, non-metallic minerals 1 percent 

and energy minerals 25 percent in 1995/1996. 

The total estimated real value of mineral resource sector output over the 

period under review was in the order of $27.6 billion. Of this $27.6 billion, 

some $27.2 billion worth of sector output was exported from the Northern 

Territory, and the balance (around $0.4 billion worth of non-metallic 

minerals, natural gas and a small amount of manganese {used as an agent 

in the uranium oxide production process}) was consumed by industries 

within the Northern Territory. 

In 1978/1979 four commodities (alumina, bauxite, gold and manganese) 

accounted for 95 percent and 92 percent of the total estimated value of 

metallic mineral production ($702 million) and total sector output ($725 

million) respectively. Commodity contributions to metallic mineral 

production were; manganese 32 percent ($222 million), alumina 26 percent 

($181 million), bauxite 25 percent ($178 million) and gold 12 percent ($86 

million). 
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Reflecting the growth in diversification of the metallic mineral base over 

the eighteen-year period, the share of these four commodities of metallic 

mineral and total sector production declined to 85 percent and 63 percent 

respectively in 1995/1996. Alumina was the major contributor to metallic 

mineral production, contributing 29 percent ($327 million) of total estimated 

metallic mineral production. Gold, manganese and bauxite accounted for 26 

percent ($303 million), 18 percent ($211 million) and 12 percent ($133 

million) respectively to the total estimated value of metallic mineral 

production (see Map 3.1 Mining Projects, page 134). 

Non-metallic mineral production averaged around $22 million annually 

over the eighteen-year period and accounted for just under 1.5 percent, on 

average, of the total estimated value of sector production. 

Over the period 1978/1979 to 1995/1996, energy minerals (natural gas, 

crude oil and uranium oxide) were only produced for sixteen of the eighteen 

years. Crude oil and natural gas production commenced in the Northern 

Territory in 1983/1984 from the onshore Amadeus Basin fields (Palm Valley 

- natural gas, Mereenie - crude oil and natural gas) in Central Australia. 

Natural gas production in that year was in the order of 3,400 megalitres, 

valued at around $303,000 and accounted for less than 0.05 percent of the 

total estimated value of energy production. By 1995/1996 natural gas 

production had increased to just over 407,318 megalitres with an estimated 

value of $27 million and accounted for just under 7 percent of the total 

estimated value of energy mineral production. 

All natural gas production was consumed within the Northern Territory. 

The gradual increase in production from 1983/1984 through to 1995/1996 

reflects an increase in electricity demand, the build up in gas turbine units 

used for power generation, and to a lesser extent, the reticulation of natural 

gas in Alice Springs and Darwin. 

In 1983/1984 onshore crude oil production was in the order of 1.4 

megalitres and had no commercial value. Production peaked in 1985/1986 

at around 188 megalitres with an estimated value of around $40 million and 
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accounted for 6 percent of the total estimated value of energy mineral 

production. Production declined to just under 82 megalitres, valued at 

around $15 million in 1990/1991, accounting for 1 percent of the total 

estimated value of energy mineral production in that year. 1995/1996 

production was in the order of 170 megalitres with an estimated value of 

around $12 million, 3 percent of the total estimated value of energy mineral 

production in that year. 

Offshore crude oil production commenced in 1986 with the development 

of the Jabiru, Challis, Cassini and Skua oil fields located in the Bonaparte 

Basin west of Darwin. In fiscal year 1986/1987 offshore crude oil production 

was in the order of 770 megalitres with an estimated value of $197 million, 

accounting for 24 percent of the total estimated value of energy production. 

Production peaked at just under 4,100 megalitres in 1990/1991, with an 

estimated value of around $964 million and accounted for 78 percent of the 

total estimated value of energy production, declining to just under 1,400 

megalitres with an estimated value of around $221 million and accounting 

for 57 percent of the total estimated value of energy mineral production in 

1995/1996. 

Crude oil production from the onshore Amadeus Basin fields and the 

offshore Bonaparte Basin fields (see Map 3.2 Petroleum Projects, page 135) 

fluctuated quite considerably over the twelve years of production. This was 

more a function of field conditions and production schedules rather than the 

impacts of market conditions. Most of the crude oil produced onshore during 

the period was transported to Port Stanvak in Adelaide, South Australia, for 

refining (small scale refining commenced in Alice Springs in the early 

1990s). Offshore crude oil production was shipped overseas to Singapore 

and other Southeast Asian markets for refining. 

Uranium oxide production recommenced in 1980/1981 (production from 

the Rum Jungle mine ceased in 1970/1971). In that year just under 1,800 

tonnes of uranium oxide valued at around $288 million accounted for all 

energy production. Production of uranium oxide peaked in 1986/1987 at just 

over 4,500 tonnes with an estimated value of around $576 million and 
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accounted for 71 percent of the total estimated value of energy mineral 

production. Production declined to just over 1,300 tonnes with an estimated 

value of $84 million and accounting for 10 percent of the total estimated 

value of energy production in 1992/1993. In 1995/1996 production was in 

the order of 3,200 tonnes with an estimated value of $127 million, 33 percent 

of total energy mineral production. 

Uranium oxide production, as with all traded commodities, is a function 

of supply and demand conditions. The oversupply of uranium oxide from the 

mid-to-late 1980s through to the mid 1990s, impacted adversely on demand 

for existing and new production, resulting in production cutbacks by most of 

the world's uranium miners, including the Northern Territory's Ranger mine 

at Jabiru. World uranium oxide production (excluding the former centrally 

planned economies) decreased from 36 kilotonnes in 1978/1979 to around 23 

kilotonnes in 1993/1994, recovery to around 30 kilotonnes in 1995/1996. 

Estimated annual values of metaffic, non-metallic and energy minerals 

for the eighteen-year period 1978/1979 through to 1995/1996 are 

summarised in Tables 3.1. 



Table 3.1 Mineral Resource Sector Output 

Year Metallic Minerals 
($000s) 

Current $s Real $s 

Non-Metallic Minerals 
($000s) 

Current $s Real $s 

Energy Minerals 
($000s) 

Current $s Real $8 

Total Estimated Values 
($000s) 

Current $s Real $s 

1978/79 242,600 702,373 7,678 22,228 - - 250,277 724,601 

1979/80 353,664 928,739 15,953 41,892 - - 369,616 970,631 

1980/81 323,897 778,225 11,351 27,273 119,988 288,294 455,236 1,093,792 
1981/82 251,636 547,034 9,000 19,566 315,000 684,783 575,636 1,251,383 

1982/83 262,255 512,016 7,117 13,895 332,904 649,949 602,275 1,175,860 
1983/84 332,518 606,341 16,503 30,093 345,640 630,269 694,660 1,266,704 
1984/85 435,328 762,129 16,220 28,396 399,585 699,553 851,133 1,490,079 
1985/86 440,274 711,037 19,130 30,894 385,548 622,655 844,952 1,364,587 
1986/87 552,685 816,012 14,533 21,457 551,802 814,708 1,119,020 1,652,177 
1987/88 682,529 938,830 10,830 14,897 555,229 763,727 1,248,588 1,717,453 
1988/89 765,193 980,890 11,164 14,312 595,627 763,527 1,371,984 1,758,729 
1989/90 1,087,715 1,291,057 14,453 17,155 862,444 1,023,672 1,964,612 2,331,884 
1990/91 1,152,522 1,299,202 13,329 15,025 1,096,717 1,236,294 2,262,567 2,550,521 
1991/92 963,281 1,065,576 12,604 13,943 911,688 1,008,505 1,887,573 2,088,023 
1992/93 892,464 977,293 15,704 17,197 752,205 823,703 1,660,374 1,818,193 
1993/94 901,359 969,099 22,706 24,413 412,357 443,347 1,336,423 1,436,859 
1994/95 946,656 986,511 24,366 25,391 344,638 359,148 1,315,660 1,371,050 
1995/96 1,144,890 1,1443 890 1 19,015 19,015 386,883 386,883 1,550,789 1,550,789 

TOTALS 11,731,465 16,017,255 261,656 397,043 8,368,255 11,199,016 20,361,376 27,613,314 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern Territory - A Statistical History 1967168 to 1996/97. 1998. 
Table 3.2. 

-1 
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Mineral resource operators in the Northern Territory report sales and 

production values to the Department of Mines and Energy in current dollar 

terms (ie. they reflect the estimated values during the stated year). 

Over the period 1978/1979 to 1995/1996, the general rate of inflation (ie. 

rising prices, which result in the diminishing purchasing power of a given 

nominal sum of money) has increased at an average annual rate of around 

6.6 percent. What this means is that the purchasing power of a given sum of 

money today (eg. $100) buys less goods and services than the same sum of 

money purchased in 1978/1979. It also means that in the future the same 

sum of money will buy less than it does today. 

Therefore, to be able to carry out meaningful analysis of the differing 

annual estimated values of production, the historical time series of each 

commodity's estimated current value needed to be converted to money units 

that were in constant money equivalents (real terms). However, it is 

important to note that constant prices do not measure advances in labour, 

capital and other input efficiency gains which can result in lowering prices, 

thereby reducing (to some extent) the impacts of inflation on prices. 

Inflation rates within an economy are measured by indices of relative 

price changes. The wholesale price index, the consumer price index, and the 

gross domestic product implicit price index (gross domestic product deflator) 

are examples of a number of index series used to reflect the impacts of 

inflation on various groups of goods and services over time. The latter two 

are the more commonly used inflation adjustment indexes. 

The consumer price index measures price movements of a fixed basket of 

goods and services typically purchased by the general public, whereas the 

gross domestic product implicit price index measures price movements for 

all goods and services produced within an economy. Of the two indexes the 

consumer price index is used extensively domestically at the enterprise level 

to adjust contract price levels, performance guarantee levels and so on. 

Gross domestic product implicit price indexes are more commonly used to 

carry out comparison in the international arena. In recent times, the 
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Australian Bureau of Statistics (ABS), in collaboration with other similar 

organisations overseas, has developed a "Consumer Price Index 

International Comparisons" index (refer ABS, Consumer Price Index, 

Catalogue No. 6401.0) to facilitate inter-country comparisons in general 

price movements. Countries included in this index are the United States of 

America, Japan, Germany (before unification), Canada, the United 

Kingdom, Hong Kong, the Republic of Korea, Taiwan, New Zealand and 

Australia. The time series for this index commences in 1990/1991. 

To convert the current values of metallic, non-metallic and energy 

minerals included in this study to constant/real dollar values (1995/1996 

dollars), the Australian Bureau of Statistics' Consumer Price Index (CPI) - 

as detailed in Catalogue No 6401.0 - All Groups (weighted average of eight 

capital cities) was used. The base year of the Australian Bureau of 

Statistics' published price index is 1989/1990 (1989/1990 = 100). To 

facilitate the conversion of current values to 1995/1996 values, the base year 

had to be recalculated to 1995/1996. This was achieved by calculating the 

annual percentage change for each year of the 1989/1990 series and applying 

these percentage changes to a corresponding series of years with 1995/1996 

as the base year (1995/1996 = 100). The 1989/1990 and 1995/1996 

Consumer Price Index series are tabulated in Table 3.2 for information 

purposes. 

Table 3.2 Consumer Price Index - All Groups 

CPI 
(1989/90=100) 

CPI 
(1995/96=100) 

1978/79 39.40 1987/88 82.30 1978/79 34.54 1987/88 72.70 
1979/80 43.40 1988/89 89.10 1979/80 38.08 1988/89 78.01 
1980/81 48.10 1989/90 95.80 1980/81 41.62 1989/90 84.25 
1981/82 52.70 1990/91 100.00 1981/82 46.00 1990/91 88.71 
1982/83 58.60 1991/92 102.30 1982/83 51.22 1991/92 90.40 
1983/84 63.50 1992/93 103.60 1983/84 54.84 1992/93 91.32 
1984/85 67.50 1993/94 105.00 1984/85 57.12 1993/94 93.01 
1985/86 71.60 1994/95 106.40 1985/86 61.92 1994/95 95.96 
1986/81 76.50 1995/96 109.20 1986/87 67.73 1995/96 100.00 

Source: Australian Bureau of Statistics. Consumer Price Index, Catalogue No 
6401.0. 
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The following pages contain tables and commentary on each commodity 

produced in the Northern Territory over the eighteen-year period under 

review. Tables contain time series data of quantities produced, and current 

and real (constant) estimated values of production. 

Where common commodity types have not been produced in each year of 

the series and are not of major value, they have been grouped together. For 

example, the miscellaneous metallic minerals group consists of bismuth, 

cadmium and molybdenum. With the exception of one of these commodities, 

none was produced in more than four years of the total eighteen-year time 

series. 

During the review period, some 33 metallic, non-metallic and energy 

minerals (all semi-precious stones are grouped under the common heading, 

gemstones) were produced in the Northern Territory, demonstrating the 

diverse nature and depth of the Northern Territory's mineral resources 

sector. 

3.2 METALLIC MINERALS 

Some 15 different metallic minerals were produced during the period 

1978/1979 to 1995/1996 and include alumina, base metals (copper, lead and 

zinc), bauxite, bismuth, cadmium, gold, manganese, molybdenum, silver, 

tin/tantalite and wolframlscheelite. 

Four commodities (alumina, bauxite, gold and manganese) dominated 

production over this period, accounting for 94 percent of total metallic 

mineral production over the eighteen-year period. Given the foregoing, 

detailed discussion in this section will concentrate on these four 

commodities. However, the remaining commodities (referred to in this study 

as 'Other Metallic Minerals') will be briefly reviewed to provide an overview 

of their uses and contribution to total metallic mineral production. 

Over the period 1978/1979 to 1995/1996 metallic minerals accounted for 

58 percent ($16 billion) of the total estimated value of sector output. 



3.2.1 Alumina 

Alumina is used as feedstock to make aluminium, which has a wide 

range of applications such as Australia's "Wave Piercer" ocean going 

catamarans, construction materials (windows, shades and awnings, facias 

and pillars), electricallelectronic appliances, motor vehicle parts, aeroplanes, 

and householdlcommercial cooking utensils. 

In 1978/1979 the Northern Territory produced some 1,047 kilotonnes of 

alumina accounting for just under 15 percent of total Australian production 

of around 7,096 kilotonnes. In the same year Australian production 

accounted for just over 27 percent of western world production of about 

26,257 kilotonnes. By 1995/1996 Northern Territory production increased to 

just over 1,702 kilotonnes (a 63 percent increase over the period 1978/1979 

to 1995/1996) accounting for around 13 percent of Australian production of 

about 13,330 kilotonnes (an 88 percent increase over the same period). 

Australian production accounted for around 34 percent of western world 

production in 1995/1996. 

Over the eighteen-year review period, around 24,580 kilotonnes of 

alumina with an estimated value of $4.7 billion (nett of feedstock) was 

produced and exported from the Northern Territory, accounting for 29 

percent of total metallic mineral production during this period. Alumina 

was exported interstate and overseas to the Americas (north and south), 

Asia, Europe, Iceland and the Middle East. 

The processing of bauxite into alumina will continue to be the major 

contributor to the value-added component of the Northern Territory's 

mineral resource production well into the twenty first century. The process 

of converting bauxite to alumina increases the value of product exported by 

a factor of about 4.5. 

Table 3.3 provides a statistical overview of alumina production over the 

eighteen-year period 1978/1979 to 1995/1996. 
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All alumina production over the period was produced at Nabalco's Gove 

bauxite/alumina treatment plant located at Nhulunbuy on the Gove 

Peninsula in the East Arnhem administrative region of the Northern 

Territory. Sufficient reserves of bauxite exist for alumina production to 

continue well into the twenty-first century. 

Table 3.3 Alumina Production 

Year Quantity 
Produced 
(Tonnes) 

Estimated 
Value 

(Current $s) 

Estimated 
Value 

(1995/96 $s) 

1978/79 1,047,350 62,536,673 181,055,799 
1979/80 1,097,028 67,190,800 176,446,429 
1980/8 1 1,219,153 72,424,870 174,014,584 
1981/82 940,565 57,699,490 125,433,674 
1982/83 1,158,567 71,012,890 138,642,893 
1983/84 1,310,928 86,935,268 158,525,288 
1984/85 1.280,282 173,112,537 303,068,167 
1985/86 1,251,213 170,370,334 275,145,888 
1986/87 1,347,078 177,728,785 262,407,774 
1987/88 1,413,224 187,780,880 258,295,571 
1988/89 1,437,716 188,561,220 241,714,165 
1989/90 1,414,730 284,650,016 337,863,520 
1990/91 1,461,365 390,213,320 439,875,234 
1991/92 1,533,669 346,102,668 382,856,934 
1992/93 1,624,644 300,022,402 328,539,643 
1993/94 1,684,380 290,724,208 312,573,065 
1994/95 1,656,788 264,429,203 275,561,904 
1995/96 1,702,219 326,798,104 326,798,104 

TOTALS 24,580,899 3,518,293,668 4,698,818,636 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 

Note: The value of the bauxite used as feedstock is included in the 
total value of bauxite production and has therefore been 
deducted from the gross value of alumina production to avoid 
double counting. 

3.2.2 Bauxite 

Bauxite is used to make alumina, which in turn is used to produce 

aluminium. Aluminium and aluminium alloys have a wide range of 

applications such as motor car parts, domestic appliances, electrical 

conductors and materials for the building and construction industry. It is 



also often used as a substitute for steel and copper because of its lightness 

(about one-third the weight of steel and copper), high thermal and electrical 

conductivity, high reflectivity to heat and light, durability and workability. 

In the early part of the twentieth century aluminium was used mainly 

for kitchen utensils and minor industrial applications. However, the advent 

of the Second World War saw the metal's use broadened to include aeroplane 

and ship manufacture through the development of high tensile alloys such 

as cluralumin. In more recent times aluminium products have been 

developed for packaging and containers (eg. aluminium foil, drink and food 

containers). 

In 1978/1979 Northern Territory bauxite production, at 4.3 million 

tonnes, was around 17 percent of total Australian production of around 26 

million tonnes. Australian production in that year accounted for around 30 

percent of world bauxite production of just under 87 million tonnes. 

By 1995/1996 Northern Territory bauxite production had increased to 

just under 5.9 million tonnes. However, as a percentage of Australian 

production (around 43 million tonnes), had declined to around 14 percent. 

On the other hand, Australian production, as a result of increased 

production from existing mines and the development of new mines, had 

increased its share of world production (around 120 million tonnes) to just 

under 36 percent. 

Northern Territory bauxite produced and not used as feedstock for 

alumina production over the period 1978/1979 to 1995/1996 was exported 

interstate and overseas. In 1995/1996, 5.9 million tonnes of bauxite with an 

estimated value of $133 million was mined on the Gove Peninsula. Of this, 

some 1.7 million tonnes was exported in an unprocessed state to the 

Americas, Japan, Europe and other destinations while just over 4 million 

tonnes was processed into 1.7 million tonnes of alumina. In 1978/1979, 60 

percent of bauxite production was used as alumina feedstock. By 1995/1996, 

this figure had increased to 71 percent. 



Table 3.4 provides an overview of bauxite production during the 

eighteen-year period 1978/1979 to 1995/1996 and shows that some 97 

million tonnes of bauxite with an estimated value of $3.2 billion was 

produced over the eighteen years, accounting for around 20 percent of total 

metaffic mineral production. 

Bauxite is mined using the surface stripping method where the flora is 

cleared, topsoil and overburden removed and stockpiled; the orebody mined 

and the overburden and topsoil replaced, and revegetated to restore the area 

to a similar condition to that which existed prior to mining. 

The Gove Peninsula project in the East Arnhem region is the only 

bauxite mine in the Northern Territory and is operated by Nabalco. 

Sufficient reserves exist for this orebody to be mined at current rates for 

another thirty years. 

Table 3.4 Bauxite Production 

Year 

1978/79 
19 79/80 
1980/8 1 
198 1/82 
1982/8 3 
198 3/84 
1984/85 
1985/86 
1986/87 
198 7/88 
1988/89 
1989/90 
1990/9 1 
1991/92 
199 2/93 
1993/94 
1994/95 
1995/96 

Quantity 
Produced 
(Tonnes) 

4,262,217 
4,939,432 
5,300,564 
4,068,653 
4,618,910 
5,162,416 
5,642,692 
5,277,443 
4,828,653 
5,728,717 
5,667,466 
6,435,528 
6,290,707 
5,752,693 
5,728,478 
5,733,754 
6,120,389 
5,878,399 

Estimated 
Value 

(Current $s) 

61,469,677 
98,788,640 

106,011,280 
81,373,060 
92,378,200 

103,248,320 
112,853,840 
105,548,860 
120,716,325 
143,217,925 
141,686,650 
152,069,634 
138,990,885 
137,604,417 
131,899,853 
129,935,567 
143,286,202 
132,850,049 

Estimated 
Value 

(1995/96 $s) 

177,966,639 
259,423,950 
254,712,350 
176,897,957 
180,355,720 
188,271,918 
197,573,249 
170,460,045 
178,231,692 
196,998,521 
181,626,266 
180,498,082 
156,680,064 
152,217,275 
144,436,983 
139,700,642 
149,318,677 
132,850,049 

TOTALS 97,437,111 2,133,929,384 3,218,220,079 

Source: looper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 



3.2.3 Gold 

"Gold and silver were both known to man in prehistoric times, gold 
being long considered as the 'king of metals'. Its untarmshable 
yellow glitter resulted in gold being a much-sought-after ornamental 
material, while its relative scarcity and physical properties have 
since made the metal an international measure of wealth." 

[Woolley 1990, p.162] 

Gold is used for the fabrication of jewellery, electronic components, 

dentistry, other industrial and decorative uses, and for investment purposes 

(coinage and bullion). Of the total world supply in 1995/1996 (around 3,560 

tonnes - approximately 114 miffion ounces), about 92 percent was consumed 

by fabrication (jewellery {78 percent} electronic components {6 percent}, 

dentistry 12 percent}, and other fabrication and miscellaneous uses {6 

percent}). 

World gold mine production was just over 1,270 tonnes in 1978/1979. 

Australian mine production in the same year was around 19.5 tonnes, just 

over 2 percent of world mine production. Northern Territory mine 

production (4.5 tonnes) accounted for 23 percent of Australian production in 

1978/1979. 

In 1995/1996, world gold mine production was just over 2,300 tonnes. 

Australian and Northern Territory mine production was around 273 tonnes 

and 17 tonnes respectively (12 percent of world production and 6 percent of 

Australian production). 

Gold mine production accounted for 35 percent and 26 percent of the 

total estimated value of metallic mineral production in 1978/1979 and 

1995/1996 respectively. 

Over the eighteen years 1978/1979 to 1995/1996, 180 tonnes (just under 

5.8 million ounces) of gold with an estimated real value of $3.8 billion was 

produced in the Northern Territory, accounting for around 24 percent of 

total metallic mineral production during this period. 



Table 3.5 provides a statistical overview of gold production in the 

Northern Territory for the period under review. 

All of the Northern Territory's gold production during the eighteen-year 

period was exported interstate or overseas for refining and final on seffing to 

consumers. 

During the period 1978/1979 to 1995/1996, major mines were operating 

in the Pine Creek area, Central Australia, the Tanami Desert and the 

Tennant Creek area. The method of mining employed in gold mining 

operations during this period was a combination of open-cut (pit) and 

underground mining. Sufficient gold reserves exist in the Northern 

Territory for gold mining to continue at current rates well into the twenty-

first century [Ahmad 1995, pp.3-6]. 

Table 3.5 Gold Production 

Year Quantity 
Produced 
(Grams) 

Estimated 
Value 

(Current $s) 

Estimated 
Value 

(1995/96 $s) 

1978/79 4,504,050 29,670,416 85,901,610 
1979/80 3,993,378 56,356,370 147,994,669 
1980/81 2,389,570 36,642,629 88,040,915 
1981/82 2,692,552 29,846,737 64,884,211 
1982/83 3,393,471 35,094,460 68,517,103 
1983/84 3,070,106 44,332,130 80,839,041 
1984/85 2,872,009 35,661,161 62,432,005 
1985/86 3,269,268 49,091,165 79,281,597 
1986/87 7,557,912 147,424,709 217,665,302 
1987/88 10,372,812 206,841,036 284,513,117 
1988/89 13,174,542 226,427,088 290,253,926 
1989/90 17,772,300 311,257,636 369,445,265 
1990/91 17,437,497 308,032,679 347,235,575 
1991/92 18,357,716 319,806,885 353,768,678 
1992/93 17,061,804 292,776,441 320,604,951 
1993/94 18,085,451 328,814,660 353,526,137 
1994/95 16,774,767 297,696,954 310,230,256 
1995/96 16,948,044 303,091,332 303,091,332 

TOTALS 179,727,249 3,058,864,488 3,828,225,691 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 



3.2.4 Manganese 

Manganese is essential to the manufacture of steel (including alloy 

steels, aluminium and ferroalloys) to prevent the formation of harmful iron 

suiphide and iron oxide in the steel. Small amounts added to steel as ferro-

manganese increase the strength of the steel. Manganese is also used in the 

manufacture of dry-cell batteries, paints, inks and disinfectant. 

World crude steel production peaked at around 783 million tonnes in 

1988/1989 and declined by around 7 percent over the period 1988/1989 to 

1993/1994. This decrease, coupled with an oversupply of ferroalloys, 

resulted in a significant downturn in the price of and demand for, all grades 

of manganese. However a moderate improvement in world economic activity 

resulted in a marginal increase in crude steel production to around 752 

million tonnes in 1995/1996. 

Over the period 1978/1979 to 1995/1996, Australia produced, on average, 

over 8 percent of total world manganese production. The Northern Territory 

manganese mine at Groote Eylandt has been the major Australian producer 

of high grade manganese ore, producing around 91 percent (29 million 

tonnes at around 49-50 percent metaffic content) of the 32 million tonnes 

produced during the eighteen-year period. Table 3.6 provides a statistical 

overview of manganese production in the Northern Territory for the period 

under review and shows that manganese production accounted for around 

21 percent of total metallic mineral production during the eighteen-year 

period. 

The ratification in September 1993 of a joint venture agreement between 

European based ferroalloy producer Elkem and BHP' increased BHP's world 

market penetration for output from its Northern Territory mine on Groote 

Eylandt (production increased from 1.17 million tonnes in 1992/1993 to 1.48 

million tonnes in 1993/1994). 1994/1995 production was in the order of 1.8 

million tonnes. 

1 On December 18 1998 Samancor Limited, owned by Billiton Plc and Anglo American 
Corporation of South Africa Limited acquired BliP's interests in GEMCO. 



Manganese ore was exported interstate to BHP's plants at Port Kembla 

and Newcastle in New South Wales and Bell Bay in Tasmania, and overseas 

to Asia, Europe, the Middle East and the United States of America for use in 

steel making or processing into sinter or alloys. 

All of the Northern Territory's production of manganese ore came from 

Groote Eylandt in the East Arnhem region. Surface strip mining is 

employed at this operation with the mined areas being progressively 

rehabilitated on completion of mining. Sufficient reserves of manganese ore 

exist to allow mining to continue at this site for at least another thirty years. 

Table 3.6 Manganese Production 

Year Quantity Estimated Estimated 
Produced Value Value 
(Tonnes) (Current $s) (1995/96 $s) 

1978/79 1,532,185 76,609,250 221,798,639 
1979/80 2,172,359 108,617,950 285,236,213 
1980/81 1,486,328 74,316,400 178,559,346 
1981/82 1,204,977 60,248,850 130,975,761 
1982/83 1,086,189 55,626,509 108,603,102 
1983/84 1,736,025 88,220,780 160,869,402 
1984/85 1,871,898 102,427,314 179,319,527 
1985/86 1,966,401 98,157,777 158,523,542 
1986/87 1,584,358 89,504,416 132,148,850 
1987/88 1,949,111 113,136,531 155,621,088 
1988/89 1,907,781 134,344,841 172,214,897 
1989/90 2,280,507 260,442,403 309,130,449 
1990/91 1,350,241 225,475,116 254,171,025 
1991/92 833,490 119,664,526 132,372,263 
1992/93 1,173,565 134,529,656 147,316,750 
1993/94 1,478,127 132,373,488 142,321,780 
1994/95 1,881,937 195,110,448 203,324,769 
1995/96 1,776,109 211,163,125 211,163,125 

TOTALS 29,271,588 2,279,969,380 3,283,670,528 

Source: looper, K. 30 Years of Mining and Energy in the Northern 
Territory-A Stati.stical History 1967168 to 1996/97. 1998. 
Table 3.2. 

3.2.5 Other Metallic Minerals 

Other metaffic minerals accounted for around 6 percent of total metallic 

mineral production over the eighteen-year period 1978/1979 to 1995/1996. 
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Production in this group was dominated by base metals (copper, lead and 

zinc), accounting for around 85 percent and 5 percent of other metaffic 

mineral and total metallic mineral production respectively over the review 

period (see Table 3.7 source for details). 

Table 3.7 provides a statistical overview of other metaffic mineral 

production during the period 1978/1979 to 1995/1996. 

Table 3.7 Other Metallic Minerals Production 

Year Quantity 
Produced 
(Tonnes) 

Estimated 
Value 

(Current $s) 

Estimated 
Value 

(1995/96 $s) 

1978/79 17,555 12,313,653 35,650,414 
1979/80 40,402 22,709,910 59,637,369 
1980/81 76,617 34,502,012 82,897,674 
1981/82 45,524 22,467,609 48,842,628 
1982/83 31,380 8,142,486 15,897,083 
1983/84 40,639 9,781,133 17,835,764 
1984/85 12,313 11,273,344 19,736,246 
1985/86 43,823 17,106,162 27,626,231 
1986/87 60,775 17,310,655 25,558,327 
1987/88 66,576 31,552,794 43,401,367 
1988/89 122,158 74,172,725 95,081,047 
1989/90 137,933 79,295,703 94,119,529 
1990/91 181,557 89,809,927 101,239,913 
1991/92 115,099 40,102,147 44,360,782 
1992/93 113,025 33,235,976 36,395,068 
1993/94 80,638 19,511,249 20,977,582 
1994/95 94,047 46,133,104 48,075,348 
1995/96 306,879 170,987,331 170,987,331 

TOTALS 1,586,938 740,407,920 988,319,704 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 

Copper has been an important metal to humans for over 7,000 years, 

beginning with its fabrication into ornaments, utensils and weapons. The 

uses of copper expanded with the development of technology, the dominant 

use now being as an electrical conductor. Power distribution cable 

manufacture is the largest consumer of this metal despite considerable 

competition from aluminium. A large amount of copper metal is also 

required by the automotive industry. Copper is also widely used in the 



building industry as its resistance to corrosion and very low toxicity makes 

it an excellent material for water pipes and cladding. There is a very wide 

range of minor applications for copper such as the chemical industry, 

coinage and as a fungicide. 

Over the eighteen-year period, Australia's annual contribution to total 

world copper mine production averaged just under 3.5 percent. Over the 

same period, world mine production increased from 7,700 kilotonnes (total 

metallic content of mine product) in 1978/1979 to around 10,500 kilotonnes 

in 1995/1996. 

Australian mine production for the period 1978/1979 to 1995/1996 

increased steadily from 230 kilotonnes to just over 480 kilotonnes (total 

metallic content of mine product). 

The Northern Territory's mine production, as a percentage of total 

Australian mine production, fluctuated considerably over the same period. 

In 1978/1979 Northern Territory mine production accounted for around 2 

percent of total Australian mine production, 7 percent in 1980/1981, less 

than 1 percent in 1992/1993 and around 3 percent in 1995/1996. 

The reason for the drop off in mine production in the Northern Territory 

in the early to mid 1980s was the scaling down of operations and the 

eventual closure of the Northern Territory's major copper producing mine, 

the Gecko mine near Tennant Creek, due to poor project economics resulting 

from prolonged low world prices for copper ores and concentrates. Prices 

improved in 1987/1988 and in 1988/1989, the Gecko mine recommenced 

copper mining operations and continued producing through to the end of 

1992/1993, ceasing operations 1993/1994 and reopening in 1994/1995 when 

copper prices improved. 

Over the period 1978/1979 to 1995/1996, some 482 kilotonnes of copper 

concentrate at an average metallic content of 25 percent, and valued at $398 

million was produced in the Northern Territory, accounting for 40 percent of 

total other metallic mineral production during this period 



During the eighteen-year period, all copper concentrate produced in the 

Northern Territory was from underground operations at the Gecko and 

Warrego mines in the Tennant Creek Region, and the open-cut operations at 

the Sandy Flat mine near the Queensland border in the Gulf of Carpentaria 

area of the Northern Territory. With exception of a short period in the mid 

1970s and 1980s when a crude 'blister' copper smelter operated in Tennant 

Creek, all copper concentrate produced in the Northern Territory was 

shipped interstate for further processing. 

"Lead is one of the oldest known and used metals. One of the 
earliest known lead artefacts, dating back to around 5000 BC, is a 
spinning bobbin found in Merw, USSR, while other finds of 
decorative and artistic works from the same period were discovered 
in Germany. A thousand years later, the Egyptians and Sumerians 
were using lead oxide in make up. Lead was also being used as a 
glaze on pottery and to win silver, as well as projectiles in s1ing." 

[Pattern 1989, p.138] 

Over the centuries man has used lead for a wide and varied range of 

applications, such as charms, writing tablets, sinkers, water pipes, water 

containers, roofing, leaded stain glass windows, lead crystal and lead-shot. 

While a number of the older uses of lead stifi prevail, the main use of 

lead today is in the manufacture of lead-acid batteries. Other modern day 

uses of lead include such things as radiation shields, fuel and paint additives 

(on the decline), alloys with other metals (eg. solders), stabilisers in plastics, 

biocides. 

"It is likely that zinc was known in ancient times, although accounts 
of its production and use are rare, and the nature of the metal was 
not much understood. The oldest known artefact is an idol from the 
prehistoric Dacian site of Dordosch, Transylvama, and two bracelets 
filled with zinc were discovered in Cameros, which was destroyed in 
500 BC. Pompeii, destroyed in AD 79, had a fountain with its upper 
portion covered in zinc. The Romans used brass by at least 200 BC, 
and later the production of brass was well known to medieval 
alchemists. It was believed then that the use of zinc or zinc bearing 
materials might transmute copper to gold." 

[Pattern 1989, p.138] 

"Zinc is primarily used for galvanising iron and steel products and in 
zinc-based alloys for thecastmgs. It is also used in large quantities 
for brass making, and in smaller amounts for batteries, 
photoengraving and lithographic plates, flashings on roofs, in 



pigments, in desilverising lead, as stabiliser in rubber and plastics, 
in ceramics, and in cosmetics, biocides, floor coverings and other 
textiles." 

[Pattern 1989, p.172] 

In 1978/1979, world lead and zinc mine production was in the order of 

3,600 kilotonnes (total metallic content of mine production) and 6,350 

kilotonnes respectively. Australia's lead and zinc mine production 

accounted for around 11 percent (410 kilotonnes) and 8 percent (500 

kilotonnes) of total world lead and zinc mine production respectively in the 

same year. The Northern Territory's contribution to Australian and world 

lead and zinc mine production was negligible for lead, and zero for zinc. 

World lead and zinc mine production was around 2,880 kilotonnes and 

7,150 kilotonnes respectively in 1995/1996. Australia's estimated share of 

this production was around 17 percent for lead and 14 percent for zinc. 

The Northern Territory's contribution to total Australian mine 

production for these two base metals in 1995/1996 was in the order of 5.6 

percent for lead and around 10.4 percent for zinc. The commencement of 

operations at Mount Isa Mines' McArthur River zinc/lead mine in the 

Borroloola area of the Katherine administrative region, contributed 

significantly to the improvement in the Northern Territory's share of total 

national production of these two base metals. 

The level of Northern Territory production of lead, zinc and combined 

zinc/lead concentrates were around 18, 81 and 159 kilotonnes respectively in 

1995/1996 with estimated values of around $6 million for lead, $46 million 

for zinc and $68 million for combined zinc/lead concentrate. Lead and zinc 

concentrates produced over the eighteen-year period totalled around 1,086 

kilotonnes with an estimated value of around $445 million and accounted for 

around 45 percent of total other metallic mineral production. 

Over the eighteen-year period, concentrates were produced from 

operations in the Pine Creek, Batchelor and Borroloola areas. All lead and 

zinc concentrates produced from 1985/1986 onward came from the 

Woodcutters mine near Batchelor and combined zinc/lead concentrate came 
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from the McArthur River mine near Borroloola. All concentrates were 

exported interstate and overseas for further processing. 

Miscellaneous metaffic minerals produced between 1978/1979 and 

1995/1996 include bismuth, cadmium and molybdenum. A number of these 

metals are subject to confidentiality agreements and because of these 

agreements data relating to these metals have been aggregated with the 

other metals in this group to conceal the quantities and values of their 

production. 

"Bismuth is obtained chiefly as a by-product from the mining and 
refining of lead and copper. It is one of the few metals that increases 
in volume upon solidification. It expands 3.32 percent when 
changing from the liquid to the solid state, which makes it valuable 
in type-metal alloys and in making small castings where sharp 
impressions of the mould are needed. By regulating the amount of 
bismuth, it is possible to cast the alloys to ifil the mould without 
expansion or contraction on cooling." 

[Brady 1968, p.99] 

Bismuth is also used in the manufacture of chemical and pharmaceutical 

products such as an antacid, fusible alloys and soft solders, bismuth steel, 

pigments and in metallurgical additives. 

Like bismuth, cadmium is normally recovered as a result of mining, 

smelting and refining of lead, zinc and copper ores. 

Cadmium is used widely for rechargeable battery manufacture, plating 

and corrosion protection. It is also used as a pigment, a semiconductor, in 

solder and brazing materials, in alloy production, and in the manufacture of 

plastic and synthetic products. Lead coated cadmium shields are used to 

protect against neutrons in atomic equipment. The lead coating is used to 

protect against the emission of gamma rays when the cadmium shield 

absorbs the neutrons. 

Molybdenum is also won as a by-product of the mining, smelting and 

refining of base metals. Its principal use is as an alloying material to impart 

the properties of hardness, corrosion resistance, strength and toughness to 

non-ferrous metals, cast iron and steel. 
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"This metal's (molybdenum) potential as an additive in armour 
plating and tool steels was first exploited in the 1880s but its main 
use today is in alloy and stainless steels, as a furnace resistance 
element among a number of furnace-related uses, in the glass 
industry and the machine tool industry." 

[Pattern 1989, p.202] 

Molybdenum is also used in the manufacture of chemical and ceramic 

products, electric heating elements, arc-resistant electric contacts, high 

temperature structural parts of missiles and jet engines, electronic 

semiconductors, as a catalyst in cracking and reforming petroleum, and in 

paint as a pigment. 

Miscellaneous metaffic mineral production took place in eleven years of 

the eighteen-year period 1978/1979 to 1995/1996 (1978/1979 through to 

1982/1983 and 1984/1985 to 1990/1991). Over this period around 17 

kilotonnes of these metals were produced with an estimated total value of 

around $111 million, accounting for just over 11 percent of the total 

estimated value of other metaffic mineral production. 

All miscellaneous metaffic minerals produced in the Northern Territory 

were shipped interstate and overseas for further processing either as 

concentrates (eg. bismuth concentrate) or as contained metal within a host 

concentrate (eg. copper concentrate at 25 percent copper and 2 percent 

bismuth). 

The major uses of silver include jewellery, coinage, investment, 

photography, electrical and electronic components, sterling silverware, 

electroplated ware, brazing alloys and solders. 

Historically, silver production in the Northern Territory has been as a 

by-product of copper and gold mining, and in more recent times leadlzinc 

mining. 

Average annual Northern Territory silver production over the period 

1978/1979 to 1995/1996 was around 2.9 tonnes. Average annual Australian 

production for the same period was just over 1,000 tonnes per year. At less 
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than 0.3 percent of total Australian production, the Northern Territory's 

silver production is near insignifcant in a national sense. Over the past 

eighteen years, Australian production has averaged around 8 percent of 

total world production. 

Total silver production in the Northern Territory over the review period 

was in the order of 53 tonnes, valued at around $15.7 million, accounting for 

around 1.6 percent of total other metallic mineral production. 

Silver production in the Northern Territory came from mining operations 

at Tennant Creek, Pine Creek, Batchelor and the Tanami Desert. All silver 

produced in the Northern Territory over the period under review was 

exported along with the host product (for example, copper concentrate). 

"Tin was one of the earliest metals used by man. It was used in 
Egypt as early as 600 BC, and it has been documented as far back as 
3500-3000 BC when it was smelted with copper to make bronze 
implements. Bronze artefacts dating from 3500 BC have been found 
at the ancient site of Ur of the Chaldees in present day Iraq." 

[Eupene Exploration Enterprises 1989(g), p1] 

Tin is used extensively in the manufacture of tinplate for metal 

containers (a large proportion of tinpiate is used to make food containers 

because of its non-poisonous character and its resistance to vegetable acids). 

It is also used to improve the properties of other metals, eg. tin is used with 

lead and other metals to make solder, which is used to join metals such as 

roofing gutters and electrical conductors. Tin is also combined with copper 

to make bronze and brass products. 

Tantalite is the principal source for the mineral tantalum. Tantalum 

has four major areas of usage, these are electronic capacitors; cemented 

carbides; chemical equipment; and superalloy additives. 

Other uses of this metal include filaments in incandescent electric light 

bulbs (tantalum becomes incandescent at 17000C, 4000C less than tungsten, 

making incandescent lamps made from tantalum cooler than tungsten 

lamps), surgical instruments, gauze and acid resistant chemical equipment. 
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It is also alloyed with tungsten for use in the manufacture of high 

temperature resistant rocket parts. 

Tinitantalite concentrate was produced in thirteen years of the eighteen-

year period 1978/1979 to 1995/1996. During the thirteen years of production 

around 711 tonnes of concentrate valued at around $14 million was 

produced and exported from the Northern Territory for further processing, 

and accounting for around 1.4 percent of total other metaffic mineral 

production. 

The metaffic content of Australian tin mine production over the period 

corresponding to Northern Territory production was just over 98 kilotonnes. 

The metallic content of Northern Territory production (0.7 kilotonne) was 

less than 0.2 percent of Australian production. 

"The word tungsten is derived from the Swedish words 'tung' 
meaning heavy and 'steen' meaning stone. The metal was first 
isolated in 1783, prior to which it was believed that the tungsten ore 
minerals were ores of tin." 

[Eupene Exploration Enterprises 1989(g), p.1] 

The two main sources of tungsten are wolframite and scheelite. 

Tungsten's melting point is 3,410°C, the highest melting point of all metals 

and according to Eupene Exploration... 

"Tungsten's extreme hardness at elevated temperature makes it 
wholly suited to the production of high speed tool steels, die and hot 
work steels and special alloys." 

[Eupene Exploration Enterprises 1989(g), p.2] 

Tungsten is used extensively in the production of tungsten carbide tool 

inserts, filaments for electrical lamps, superalloys, cemented carbides, 

magnets, and tungsten/tungsten alloy metals used for applications such as 

rocket exhaust nozzles. 

Just over 1.5 kilotonnes of concentrates with an estimated value of $3.7 

million were produced and exported from the Northern Territory for further 

processing. Concentrates were produced in only three years (1978/1979 to 
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1980/1981) of the eighteen-year period, accounting for less than 1 percent of 

total other metallic mineral production. 

3.3 NON-METALLIC MINERALS 

Non-metaffic minerals are used mainly in the construction industry of 

the Northern Territory economy (civil, commercial and domestic 

construction). However, products such as aglime, gypsum and limestone are 

used by the agricultural and mineral resource sectors of the economy as soil 

stabilisers, clay breakers and for the treatment of various types of mine 

waste products. 

Three products (crushed rock, sand and gravel) dominated non-metallic 

mineral production over the period under review. Crushed rock and sand 

are used extensively in the production of concrete and in bituminous paving, 

and gravel in provithng the base for most road construction in the Northern 

Territory. 

During the period 1978/1979 to 1995/1996, just under 41 million tonnes 

of non-metallic minerals were produced in the Northern Territory with an 

estimated value of $397 million and accounted for just over 1.4 percent of 

the total estimated value of mineral production (metaffic, non-metallic and 

energy minerals). 

Product specifications and classifications for non-metallic minerals 

(referred to as construction materials in the states and other territories) 

differ between State and Territory jurisdictions, therefore, comparison of 

Northern Territory production with that of Australia is not practical. 

Non-metaffic minerals produced during the eighteen-year period 

included barytes, extractive minerals (crushed rock, gravel, sand, soil), 

gemstones, other extractives (aglime, clay, dimension and decorative stone, 

gypsum, limestone, quicklime), salt and vermiculite. 
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Non-metaffic minerals were produced in all five of the Northern 

Territory's administrative regions. With the exception of barytes, salt and 

vermiculite, which were exported interstate for processing, all non-metallic 

mineral production was consumed within the Northern Territory. 

Table 3.8 provides a statistical overview of Northern Territory non-

metallic minerals production during the period 1978/1979 to 1995/1996. 

Table 3.8 Non-Metallic Minerals Production 

Year Quantity 
Produced 
(Tonnes) 

Estimated 
Value 

(Current $s) 

Estimated 
Value 

(1995/96 $s) 

1978/79 1,299,435 7,677,585 22,228,098 
1979/80 2,788,233 15,952,590 41,892,306 
1980/81 1,637,023 11,351,156 27,273,321 

1981/82 1,463,368 9,000,283 19,565,833 
1982/83 1,368,293 7,117,126 13,895,209 

1983/84 2,628,558 16,503,049 30,093,087 
1984/85 2,896,802 16,220,057 28,396,458 
1985/86 3,412,742 19,129,774 30,894,338 

1986/87 3,485,633 14,533,069 21,457,359 
1987/88 2,924,140 10,829,786 14,896,542 
1988/89 2,701,368 11,164,450 14,311,563 
1989/90 2,075,900 14,452,872 17,154,744 

1990/91 1,586,081 13,328,624 15,024,940 
1991/92 1,969,916 12,604,229 13,942,731 

1992/93 1,933,704 15,704,491 17,197,209 
1993/94 2,256,552 22,706,402 24,412,861 
1994/95 2,773,492 24,365,532 25,391,342 
1995/96 1,602,187 19,015,389 19,015,389 

TOTALS 40,803,427 261,656,464 397,043,328 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967168 to 1996/97. 1998. 
Table 3.2. 

3.3.1 Barytes 

Oil and gas exploration companies use barytes as drilling mud. Drilling 

mud is used to lubricate and cool the drill bit, to transport the drilling 

cuttings to the surface of the drill area, and to coat the walls of the drill hole 

to minimise the risk of hole collapse and blow-out. 
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Barytes is also the principal source of barium, which is a raw material 

used in the production of chemicals such as carbonate, chloride, oxide, 

nitrate, hydroxide, peroxide and sulfate. 

Other uses for barytes include fillers and extenders for paint and paper 

manufacture. It is also used in brick manufacture to control scum, due to 

the presence of magnesium sulfate or gypsum in the fire clay used to make 

bricks. Optical glass, television set picture tubes, ceramic glazers, porcelain 

enamel are only a few of the many and varied uses of barytes material. 

However, the major market for barytes is the oil and gas industry. 

Barytes was only mined in two years of the eighteen-year period 

1978/1979 to 1995/1996 and was mined at Dorisvale in the Katherine 

administrative region. Total barytes mined was in the order of 58 kilotonnes 

with an estimated value of around $4.8 million, accounting for just over 

1 percent of total non-metallic mineral production. 

3.3.2 Extractive Minerals 

Over the eighteen-year period some 39 million tonnes of extractive 

minerals with an estimated value of around $363 million was produced, 

accounting for around 91 percent of total non-metallic mineral production. 

Crushed rock (manufactured mineral aggregate) is hard natural rock 

material such as granite and basalt that is suitable for crushing and size 

grading for use in forming stable masses either through mixing with 

portland or bituminous cement or other bonding materials to make concrete, 

or by compaction through its own weight to produce a road base or building 

structure foundation. 

The use of low cost, high bulk, manufactured mineral aggregates in 

construction and road concretes tends to keep costs associated with the use 

of concrete in construction competitive with other building materials that 

could be used either as substitutes, or in other methods of construction. 
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The major portion of crushed mineral aggregates produced in the 

Northern Territory is used in the production of portland concrete for use in 

the building and construction industry. 

Over the period under review just over 9,500 kilotonnes of crushed rock 

valued at around $179 million was produced in the Northern Territory. 

Crushed rock accounted for around 49 percent of the total estimated value of 

extractive minerals produced during the period 1978/1979 to 1995/1996. 

Gravel or natural aggregate, is naturally occurring hard inert material 

and is distinguished from manufactured mineral aggregate, in so far as 

manufactured aggregate is crushed and screened to obtain the required 

aggregate size. Natural aggregate material is only screened to produce the 

required grade size. 

In the Northern Territory natural aggregate is used mainly as road base 

(especially in regional areas were gravel roads are common) and 

construction fill. However, good quality natural aggregate (gravel) can also 

be used as aggregate for asphaltic concrete. 

Over the eighteen-year period 1978/1979 to 1995/1996 around 22,800 

kilotonnes of gravel with an estimated value of $130 million was produced in 

the Northern Territory and accounted for just over 36 percent of the total 

estimated value of extractive minerals production. 

Sand is very fine naturally occurring aggregate and is distinguished from 

manufactured very fine aggregate material, in that manufactured very fine 

aggregate is crushed and screened to obtain the required size grade. Sand 

or very fine natural aggregate is only screened to obtain the desired grade. 

Very fine natural aggregate has many uses, such as a bulk material in 

portland and asphaltic concretes and cements, as road sub-base material, 

golf course sand bunkers, building construction fill, and many other uses. 



The main use of very fine aggregate in the Northern Territory is in 

concrete and as construction Jill. 

During the eighteen years 1978/1979 to 1995/1996, just under 5,450 

kiotonnes of sand with an estimated value of $43 million was produced in 

the Northern Territory and accounted for 12 percent of the total estimated 

value of extractive minerals production. 

Soil is defined as freely divided rock material containing organic matter 

and capable of supporting and maintaining vegetation. 

Soil is used for a variety of purposes including top-dressing of existing 

landscaped areas; new landscaping of commercial and domestic allotments, 

construction of sports field facilities such as ovals, golf course fairways and 

greens. 

Some 1,455 kilotonnes of soil with an estimated value of around $11 

million was produced in the Northern Territory during the eighteen-year 

period 1978/1979 to 1995/1996 and accounted for just over 3 percent of the 

total estimated value of non-metallic mineral production. 

3.3.3 Gemstones 

The term gemstone refers to stones that have the qualities of beauty 

(splendour), durability and rarity and are suitable for personal adornment, 

other decorative purposes (eg. for use in the production of art objects), and 

for collection. Generally, diamonds, ruby, emeralds and sapphires are 

classified as precious gemstones. Gemstones such as topaz, amethyst, agate, 

turquoise are classified as semiprecious. 

Over the review period, there were only a small number of commercial 

operators in the Northern Territory and it is only the production of these 

operators that has been recorded by the Department of Mines and Energy. 

However, production is not confined to these operators. A large quantity of 

gemstones is extracted each year in the Northern Territory by fossickers 



(hobbyists) and members of lapidary and mineralogical clubs. The quantity, 

grade and value of these stones are unknown. 

Commercial gemstone production only took place in seven years of the 

eighteen-year period 1978/1979 to 1995/1996. The bulk of the 16 tonnes of 

commercial gemstone production valued at around $0.2 million came from 

operations in the Alice Springs Region, and accounted for less than 1 percent 

of total non-metaffic mineral production. 

3.3.4 Other Extractive Minerals 

Other extractive minerals include aglime, clay, dimension and decorative 

stone, gypsum, limestone, slate and quicklime. Over the period 1978/1979 to 

1995/1996, some 5,560 tonnes of aglime was produced, 213,500 tonnes of 

clay, 63,000 tonnes of dimension stone and 8,100 tonnes of decorative stone 

(laterite), 32,500 tonnes of gypsum, 1,136,000 tonnes of limestone and 2,100 

tonnes of slate were mined in the Northern Territory. Also, some 82,100 

tonnes of quicklime were produced during the period under review. 

The total estimated value of these minerals was in the order of $28 

million, accounting for 7 percent of the total estimated value of non-metaffic 

mineral production over the eighteen-year period. A number of these 

minerals are subject to confidentiality agreements and because of these 

agreements estimated values of these minerals have been aggregated with 

the other minerals in this group to conceal the values of their production. 

Aglime is a by-product of limestone extraction and treatment and is used 

by the agricultural and horticultural industries, and allotment gardener as a 

soil conditioner. 

ii (kaolin, ball clay, fire clay, bentomte, fuller's earth, and common 

clay and shale) has a wide and varied range of uses, and is the major input 

mineral commodity used in the manufacture of pottery and china, paint, 

paper, roofing and floor tiles, bricks (construction and refractory), and 

earthenware sewer pipes. 
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"Dimension stone has been used in many architectural structures. 
The great pyramids in Egypt contain more than two million 
limestone blocks averaging two and half tons each." 

[Bureau of Mines 1979, p.10311 

Dimension stone (large, sound, relatively flawless blocks of stone) is 

considered by many to be the premium material for beauty and durability in 

institutional and monumental construction. Other uses of dimension stone 

include flagging, kerbing, paving, laboratory and kitchen furniture, and 

seawall armouring. 

Decorative stone (laterite) and slate are used extensively for paving 

(slate) and in the gardening and landscaping industry (decorative stone). 

"Gypsum has been used since earliest recorded history. Chinese, 
Assyrians, and Greeks used gypsum for artistic works, in carving 
and decorations. It was used as mortar in the Cheeps pyramid and 
the entire pyramid was sheathed in solid sheets of gleaming 
alabaster, which is a massive, granular variety of gypsum." 

[Bureau of Mines 1979, p.469] 

The market for gypsum is dominated by applications in the construction 

industry. Gypsum is used extensively in the production of plaster of paris, 

which can be converted into plasterboard, hard plaster and surgical plaster. 

Raw gypsum also has important applications in the cement industry as a 

setting retarder, and in the agricultural industry as a soil conditioner. 

Limestone is perhaps the most versatile of the mineral commodities. It 

is used extensively in the construction industry as feedstock to make cement 

and quicklime, in aggregate form in portland and asphaltic concrete, as 

foundation and road base, and as building stone. 

It is also used as a flux in the manufacture of steel and in other similar 

applications, as a raw material in the manufacture of glass, as a refractory, 

filer, abrasive, as an ingredient in a host of chemical processes, and in the 

agricultural and mining sectors as a soil and waste treatment precipitator. 



Di 

Quicklime is produced by calcifying limestone at very high temperature. 

In round figures, just over two tonnes of limestone feedstock are required to 

make one tonne of quicklime. 

Quicklime is used for a wide variety of purposes such as a purification 

agent to neutralise or remove contaminants from town water supplies; a soil 

stabiliser for road works; an acid mine water neutralising agent; bricklayers 

lime; a soil acidity neutralising agent; and numerous chemical and 

industrial uses. 

3.3.5 Salt 

Salt has had a long and varied history. The first known production of 

salt was around 3000 BC by the Chinese. The first written reference to salt 

appears in the book of Job recorded about 2250 BC, which read... "can 

nothing which is unsavoury be eaten without salt" [Lefond 1975, p.995] 

Major end uses of salt include use as a nutrient or flavour, preservative, 

food processing material (eg. blanching seafood & vegetables), chemicals 

manufacturing (chlorine and caustic soda based chemicals), freezing point 

depressant, salt brine quenching baths, water treatment, the manufacture of 

plastics and synthetic fibres, raw sewage treatment and metallurgical 

processing. 

Some 10.5 kilotonnes of salt with an estimated value of $1.1 million was 

produced from operations in the Alice Springs Region over the six year 

period 1985/1986 to 1990/1991 and accounted for less than 1 percent of total 

non-metallic minerals produced during the eighteen-year period. All salt 

production was exported interstate for refining and sale. 

3.3.6 Vermiculite 

"Vermiculite is the name generally applied to the group of hydrated 
ferromagnesian aluminium silicates that are characterised by the 
ability to expand when heated. This process, called exfoliation, 
results in a lightweight product of commercial value. Most uses of 
vermiculite are for the expanded material. The chief markets are in 
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construction, agriculture, and horticulture, with lesser uses in 
general industry." 

[Lefond 1983, p.13751 

Vermiculite mining commenced at Mud Tank 160 kilometres north east 

of Alice Springs in 1995/1996. Production in that year was in the order of 

869 tonnes with an estimated value of $0.3 million, accounting for just under 

2 percent of non-metallic mineral production in that year and less than 0.1 

percent of production for the eighteen-year period [see looper 19981. 

3.4 ENERGY MINERALS 

During the period 1978/1979 to 1995/1996, there were three energy 

minerals produced in the Northern Territory. These were natural gas, crude 

oil and uranium oxide. 

During the eighteen-year period, natural gas was produced for the last 

thirteen years, crude oil for the last twelve years and uranium oxide for the 

last sixteen years. Over the whole production period, uranium oxide 

dominated energy mineral production, contributing some $5.9 billion (53 

percent) of the $11.2 billion of total energy mineral production over the 

review period. Crude oil and natural gas production contributed $5 billion 

(45 percent) and $238 million (2 percent) respectively to total energy mineral 

production over the period 1978/1979 to 1995/1996. 

Energy minerals accounted for 41 percent of total mineral production 

(metaffic, non-metaffic and energy minerals) over the period under review. 

3.4.1 Natural Gas 

World natural gas discoveries are outpacing consumption demand, even 

though this source of energy is considered to be clean and versatile. 

Prolonged low oil prices throughout the 1990s resulted in the cost of 

conversion from oil to natural gas being less attractive than it was in the 

early 1970s and 1980s, thereby keeping the demand for gas subdued. 
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With the advent of international agreements on the reduction of 

greenhouse gases, many governments are being pressured to transfer from 

coal and oil to natural gas for electricity generation, as... "it burns with more 

complete combustion than other fuels, reducing air pollution." [Wren 1997, 

p. 143] 

Natural gas is being promoted as... "Nature's Wonder Fuel - used for 

heating and air conditioning, cooking and refrigeration." [Wren 1997, p.143] 

In addition to these "conventional" uses, natural gas is also being 

promoted as an alternate transport fuel, particularly for buses and light 

commercial vehicles. It is also used as a petrochemical feedstock in the 

manufacture of products ranging from fertilizers to synthetic fibres. 

All natural gas produced from the Northern Territory's Amadeus Basin 

(the Mereenie and Palm Valley fields in the Haasts Bluff Aboriginal Reserve 

west of Alice Springs) was consumed within the Northern Territory. 

Natural gas from these fields was used by the public sector electricity utility 

and a number of mining operations (eg. the McArthur River mine) to fuel 

gas turbines power generators. There was also some commercial 

consumption through small-scale gas reticulation systems in Alice Springs 

and Darwin. 

In 1983/1984 the Northern Territory produced slightly more than 3.4 

gigalitres (giga = 10) of natural gas or just under 0.03 percent of Australia's 

production (12,432 gigalitres) of natural gas and ethane produced from 

natural gas fields (in 1983/1984 all Northern Territory natural gas was 

sourced from the Mereenie field only). 

In 1995/1996, some 407 gigalitres of natural gas valued at $27 million 

was produced from Northern Territory fields. Of this production, the 

Mereenie field accounted for 53 percent (214 gigalitres) and Pahn Valley 47 

percent (193 gigalitres). Northern Territory production accounted for just 

over 1 percent of total Australian production of around 29,700 gigalitres in 

1995/1996. 
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Total production from the Mereenie and Palm Valley fields over the total 

production period was 3,168 gigalitres with an estimated value of just over 

$238 million. 

Onshore natural gas reserves, coupled with recent offshore discoveries of 

natural gas at the Phillips/BHP UndanfBayu field in the Timor Gap Zone of 

Co-operation Area 'A', the Evans Shoal field in the Northern Territory 

Adjacent Waters area of the Timor Sea, and a number other fields, provide 

sufficient reserves to see natural gas production and treatment expand 

dramatically in the early twenty first century. 

Table 3.9 provides a statistical overview of gas production over the 

eighteen years 1978/1979 to 1995/1996. 

Table 3.9 Natural Gas Production 

Year Quantity Estimated Estimated 
Produced Value Value 
(Kilolitres) (Current $s) (1995/96 $s) 

1978/79 - - - 

1979/80 - - - 

1980/81 - - - 

1981/82 - - - 

1982/83 - - - 

1983/84 3,407,463 166,204 303,071 
1984/85 28,161,592 1,538,865 2,694,091 
1985/86 31,559,094 1,976,330 3,191,747 
1986/87 129,907,021 8,318,437 12,281,761 
1987/88 275,439,084 17,628,789 24,248,678 
1988/89 265,577,992 15,598,138 19,995,049 
1989/90 308,831,877 19,773,014 23,469,453 
1990/91 325,098,869 21,504,125 24,240,925 
1991/92 333,869,385 22,598,153 24,997,957 
1992/93 333,875,319 22,859,511 25,032,316 
1993/94 337,143,977 23,085,890 24,820,869 
1994/95 387,628,301 24,776,697 25,819,818 
1995/96 407,317,601 26,950,595 26,950,595 

TOTALS 3,167,817,575 206,774,748 238,046,331 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 
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3.4.2 Crude Oil 

Since the early 1970s, oil as an energy source has been of concern, in 

both price and supply terms, to the industrialised and developing economies 

of the world. 

The oil price hike shocks of the early and late 1970s not only had a 

negative impact on world economies, but also provided the motivation for 

governments of many industrialised and developing countries to actively 

seek alternative energy sources, as well as methods of improving energy use 

efficiencies. 

This has led to greater use of coal, natural gas and uranium as energy 

sources for power generation and, where practical, the substitution of 

natural gas for oil for industrial, commercial and domestic applications. For 

example, natural gas consumption increased from 28.2 gigalitres (Northern 

Territory) and 13,292 (Australia) to around 337 gigalitres (Northern 

Territory) and 26,191 gigalitres (Australia) over the ten year period 

1984/1985 to 1993/1994. 

However, despite these changes in energy consumption patterns and 

advances in the alternate energy arena, crude oil derivatives (eg. petrol, 

dieseline, avgas, fuel oil {bunker fuel}) remain the main sources of energy for 

the world's expanding transport sector. Crude oil is also used to produce a 

broad range of other petroleum based products, including asphalt, kerosene, 

medicinal oils, salves, creams and ointments, cattle and insect sprays, 

synthetic rubbers, synthetic fibres (eg. nylon, rayon, polyesters), plastics, 

inks, glycerine, paints and preservatives). 

Crude oil, in commercial quantities, was first produced in the Northern 

Territory in 1984/1985 from the onshore Mereenie field west of Alice 

Springs. Some 76 megalitres with an estimated value of $24 million was 

produced in that year. Northern Territory crude oil production accounted 

for just under 0.03 percent of Australian crude oil production of around 

29,241 megalitres (approximately 184 million barrels {mb} - one barrel is 
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equivalent to, in round terms, 159 litres) in 1984/1985. Australian 

production accounted for about 1 percent of world supply (excluding the 

former centrally planned economies, as reliable production data from these 

economies is not available) of 45.4 million barrels per day (mbd) in 

1984/1985. 

Offshore crude oil production commenced in September 1986 from the 

Jabiru oil field located in the Ashmore and Cartier Islands Adjacent Area 

region northwest of Darwin in the Timor Sea. Production from the Chaffis 

and Skua fields also located in the Ashmore and Cartier Island region, 

commenced in December 1989 and January 1992 respectively. Combined 

production from these three fields totalled some 435.5 megalitres (around 

2.74 million barrels) in January 1992. 

Northern Territory crude oil production peaked in 1990/1991 at just 

under 4,160 megalitres with an estimated value of $979 million and 

accounted for around 14.5 percent of Australian crude oil production of 

28,631 megalitres (180mb). In that year Australian production accounted 

for less than 1 percent of world supply of some 66.2 mbd (includes 

production from the Former Soviet Union {FSU}). 

In 1995/1996 Northern Territory production was in the order of 1,547 

megalitres with an estimated value of $233 million, accounting for around 5 

percent of Australia's crude oil production of 30,278 megalitres (190mb) (less 

than 1 percent of world supply of 25,915mb - including the FSU). 

All onshore crude oil produced in the Northern Territory over the period 

1978/1979 to 1995/1996 was sourced from the Mereenie field in the Amadeus 

Basin west of Alice Springs. Up until the early 1990s all of the Northern 

Territory's onshore oil production was shipped to Adelaide for refining. 

Some small scale refining now takes place in Alice Springs. All offshore 

crude oil produced in the Northern Territory was sourced from the Challis, 

Cassini, Skua and Jabiru oil fields in the Bonaparte Basin west of Darwin, 

and was exported overseas (mainly to Singapore) for refining. 
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Existing offshore producing fields (ie. those in existence in 1995/1996) 

are in decline and are expected to cease production in the late 1990s to early 

2000s. However, major discoveries in the Timor Sea (eg. Laminaria-

Corillina and Elang-Kakatua) will see new crude oil production eclipse 

previous level, contributing significantly to energy mineral production well 

into the twenty-first century. 

Tables 3.10 and 3.11 provide a statistical overview of crude oil 

production over the eighteen years 1978/1979 to 1995/1996. 

Table 3.10 Onshore Crude Oil Production 

Year Quantity Estimated Estimated 
Produced Value Value 
(Kilolitres) (Current $s) (1995/96 $s) 

1978/79 - - - 

1979/80 - - - 

1980/81 - - - 

1981/82 - - - 

1982/83 - - - 

1983/84 1,436 - - 

1984/85 75,729 13,668,633 23,929,68'O 
1985/86 188,214 24,481,415 39,537,169 
1986/87 149,851 20,130,891 29,722,266 
1987/88 143,547 20,101,431 27,649,836 
1988/89 107,151 8,947,876 11,470,165 
1989/90 94,215 10,239,305 12,153,478 
1990/91 81,537 13,085,456 14,750,824 
1991/92 92,704 11,713,360 12,957,257 
1992/93 118,641 17,139,803 18,768,948 
1993/94 150,332 10,679,284 11,481,866 
1994/95 148,283 10,560,343 11,004,943 
1995/96 170,255 11,593,235 11,593,235 

TOTALS 1,521,895 172,341,032 225,019,667 

Source: looper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967168 to 1996197. 1998. 
Table 3.2. 



Table 3.11 Offshore Crude Oil Production 

Year Quantity Estimated Estimated 
Produced Value Value 
(Kilolitres) (Current $s) (1995/96 $s) 

1978/79 - - - 

1979/80 - - - 

1980/81 - - - 

1981/82 - - - 

1982/83 - - - 

1983/84 - - 

1984/85 - - - 

1985/86 - - - 

1986/87 770,406 133,493,635 197,096,759 
1987/88 1,246,943 195,165,792 268,453,634 
1988/89 2,429,710 304,263,002 390,030,768 
1989/90 3,749,846 604,403,404 717,392,764 
1990/91 4,078,189 855,555,900 964,441,326 
1991/92 3,795,918 698,729,354 772,930,701 
1992/93 3,303,034 635,691,266 696,113,958 
1993/94 1,967,005 308,720,762 331,922,118 
1994/95 1,588,736 245,908,834 256,261,811 
1995/96 1,376,787 220,957,092 220,957,092 

TOTALS 24,306,574 4,202,889,041 4,815,600,931 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967/68 to 1996/97. 1998. 
Table 3.2. 

3.4.3 Uranium Oxide 

Apart from being used in nuclear armaments, there are two major 

peaceful uses for uranium oxide, these are nuclear power generation 

(uranium was first used for electricity generation in 1956) and the 

manufacture of radioisotopes. Radioisotopes have a wide variety of uses, for 

example, radioisotopes are used in diagnostic medicine, the treatment of 

illnesses, and the sterilisation of equipment. 

In 1990, around 17 percent of the world's electricity needs (23 percent for 

OECD countries) were met by output from nuclear power stations. This 

compared to 42 percent from coal fired power stations, 10 percent from oil 

and 12 percent from natural gas, with the remaining 19 percent being 

generated by hydro-electricity plants. 
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The steady growth in nuclear power generation since the first oil shocks 

of the early and late 1970s continues to reduce the world's reliance on fossil 

fuels for electricity generation. Despite the well-known incidents at Three 

Mile Island and Chernobyl, the nuclear power industry is emerging as a 

major source of "clean" electricity. World nuclear power plant capacity is 

projected to increase from 330 gigawatts electricity (GWe) in 1991 to 387 

GWe in 2005. There are currently around 439 nuclear power reactors 

operating in around 32 countries of the world, producing around 17 percent 

of the World's power requirements or about 347,518 megawatts electricity). 

[Energy Resources of Australia 1996, p.21] 

The projected growth in nuclear power generating capacity represents a 

modest growth rate over the next ten years. However, the continued safe 

operation of existing and new plants, the development of new reactor types 

coupled with improved waste and by-product disposal, and improved public 

perceptions of the environmental attractiveness of nuclear power generation 

could facilitate an extension of existing and projected nuclear power 

generation programs, thereby putting upward pressure on the demand for, 

and the price of, uranium oxide fuels and reversing the downward trend of 

the past decade. 

Over the eighteen years 1978/1979 to 1995/1996, Australia's share of 

total world uranium oxide production (excluding the centrally planned 

economies) averaged around 12 percent, ranging from 3 percent in 

1978/1979 (western world production was around 36 kilotonnes), peaking at 

17 percent in 1991/1992 (western world production was around 25 

kilotonnes) declining to 11 percent in 1994/1995 (western world production 

was around 24 kilotonnes) and increasing to 17 percent of western world 

production of 30 kilotonnes in 1995/1996. Northern Territory production 

accounted for about 75 percent of Australian total uranium oxide production 

(71 kilotonnes) over the period under review. 

In 1980/1981, uranium oxide production recommenced in the Northern 

Territory's Alligator Rivers area east of Darwin. Production from this area 
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accounted for all Northern Territory production over the eighteen-year 

review period. 

Some 1.8 kilotonnes of uranium oxide with an estimated value of $288 

million was produced in 1980/1981. Production peaked at 4.5 kilotonnes 

with an estimated value of $567 million in 1986/1987, declining to 1.3 

kilotonnes with an estimated value of $84 million in 1992/1993, and 

increasing to 3.2 kilotonnes valued at around $127 million in 1995/1996. 

Total uranium oxide production over the period 1980/1981 to 1995/1996 was 

just over 52 kilotonnes with an estimated value of $5.9 billion. 

All Northern Territory uranium oxide production over the period 

1978/1979 to 1995/1996 was exported to nuclear power utilities in Japan, 

South Korea, Europe and North America. Northern Territory uranium 

oxide is used exclusively for electricity generation. 

Development of the Jabiluka deposit near Jabiru in the Kakadu National 

Park area (Aboriginal Land) will see uranium mining, at existing levels, 

continue well into the twenty first century. 

Table 3.12 provides a statistical overview of uranium oxide production 

over the period 1978/1979 to 1995/1996. 
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Table 3.12 Uranium Oxide Production 

Year Quantity 
Produced 
(Tonnes) 

Estimated 
Value 

(Current $s) 

Estimated 
Value 

(1995/96 $s) 

1978/79 - - - 

1979/80 - - - 

1980/81 1,798 119,988,000 288,294,089 
1981/82 4,160 315,000,000 684,782,609 
1982/83 4,174 332,903,742 649,948,735 
1983/84 4,366 345,473,444 629,966,163 
1984/85 4,345 384,377,178 672,929,233 
1985/86 4,451 359,090,409 579,926,371 
1986/87 4,505 389,858,661 575,607,059 
1987/88 4,190 322,333,297 443,374,549 
1988/89 3,571 266,818,326 342,030,927 
1989/90 3,077 228,027,986 270,656,363 
1990/91 2,913 206,571,079 232,861, 097 
1991/92 2,903 178,647,426 197,618,834 
1992/93 1,342 76,514,709 83,787,461 
1993/94 1,457 69,871,221 75,122,267 
1994/95 1,616 63,392,199 66,061,066 
1995/96 3,200 127,382,344 127,382,344 

TOTALS 52,068 3,786,250,021 5,920,349,167 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern 
Territory -A Statistical History 1967168 to 1996/97. 1998. 
Table 3.2 

3.5 EXPLORATION 

"...The power to create wealth is infinitely more important than 
wealth itself, because it guarantees not only the continued 
possession of what has been accumulated, but also the replacement 
of those assets we are going to lose..." 

[Friedrich List The National System of Political Economy 1928 
in Lloyd 1984, p.2751 

Exploration is the first of the many steps involved in creating wealth 

through the exploitation of non-renewable mineral resources and is 

essentially the search for, and delineation of, new ore and hydrocarbon 

occurrences to replace those non-renewable mineral resource assets that 

have already been consumed in the production cycle. 
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The mineral sector's expenditure on exploration is an investment in its 

future. Mackenzie and Biodeau see exploration as fundamental to the 

mining cycle and in their opinion... 

"...The mining cycle starts at the exploration stage, where there is 
not only a long period of investment but also a high risk of total loss 
through failure to discover an economic deposit. Since economic 
mineral deposits are found by exploration, and depleted in the course 
of production, investment in exploration ultimately determines the 
scale of the mining sector. Minerals can only be produced and 
mining incomes generated if exploration is successful." 

[Mackenzie and Biodeau 1984, p.v] 

George White in his paper on exploration and the environment, 

presented to the ABARE 1993 National Outlook Conference in Canberra, 

brought the topic of exploration investment closer to home when he stated 

that... 

"Australians depend on mineral and energy resources to adequately 
provide the food, clothing, transportation and shelter necessary for 
their existence and in general the country relies heavily on its 
mineral and energy resources to afford the standard of living most 
Australians consider to be normal. However, many Australians do 
not understand the fundamental realities that apply to this 
important segment of their economy. 

One reality is that all mines will eventually close down. This may 
not be because an ore body is exhausted, but may be because it is no 
longer economic to extract ore from ever deeper workings, or from 
lower grade host rock, given current technology. So all resources 
have an end - economically, if not physically. If Australia is not to 
forego export income and the associated jobs, new resources must be 
found, reserves proven and the facilities developed." 

[White 1993, p.497] 

The process of migrating from exploration discovery, reserve delineation, 

site development and extraction is time consuming, as the Australian 

Mining Industry Council indicate in their publication T4'7iat mining means to 

Australians... 

.It can take between 10 to 15 years from discovery time to the 
commencement of mining operations, and only one in a thousand 
exploration prospects will ever result in a mining operation. Mineral 
exploration is risky and expensive, but it can also be challenging and 
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profitable, to the explorers, to the community and to the Australian 
economy." 

[Drysdale 1992, p.9] 

Given the long gestation period from discovery to site development, land 

access for exploration is essential to the long-term outlook for the Northern 

Territory's mineral sector. 

The Industry Commission in its February 1991 Report on Mining and 

Minerals Processing in Australia acknowledged that the major problem 

facing industry concerned land access, stating... 

the issue of access to land for exploration and mining purposes is 
seen as the single most important issue facing the mining industry 
today. It is also one which is influenced greatly by the actions of 
governments, since most of the continent remains in Crown 
ownership (although much publicly owned land is leased to various 
categories of land-holders - who usually have to be consulted about 
access). The Commissioner views the establishment of a well-
defined and balanced regulatory regime governing access to land as 
being central to the efficiency, international competitiveness and 
further development of the mining and minerals processing 
industries and indeed, the efficient use of Australia's total natural 
resource base." 

[Industries Commission 1991, p.3] 

In the Northern Territory mineral exploration companies have 

experienced land access difficulties where land is held under title granted 

through application of the Commonwealth's Aboriginal Land Rights 

(Northern Territory) Act (ALRA). This Act applies to around 50 percent of 

the total area of the Northern Territory. 

However, a number of recent agreements reached between explorers and 

Aboriginal Traditional Owners have gone some way to overcoming this 

problem, while at the same time addressing Aboriginal people's development 

aspirations. 

For example, a number of productive partnerships were in existence in 

1995/1996 and include: (1) The Yirrkala Business Enterprises[Nabalco 

agreement to develop the Rocky Bay bauxite deposit on the Gove Peninsula. 

(2) The Jawoyn Association's agreement with Pegasus Mining to develop the 
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Mt. Todd Goidmine [Densing Langa Kantri supplement, Northern Territory 

News, 1 October 1996, p.11]. And (3) The Central Desert Joint Venture, a 

joint venture between Acacia Resource Ltd., Otter Exploration NL and 

Central Australian Aboriginal people to develop the Tanami Goldmine 

[Industry Focus Supplement, Northern Territory News, 17 November 1996, 

p.12]. 

Given that vast areas of the Northern Territory are under-explored for 

mineral resources [Ahmad 1995, p.1] access to Aboriginal land for 

exploration activity is pivotal to the long-term prosperity of the mineral 

resource sector and the economy in general. An extension of the partnership 

agreements system that addresses Aboriginal cultural issues, as well as 

social and development concerns would appear to be fundamental to any 

exploration undertaken on Aboriginal land. 

Furthermore, a number of Aboriginal associations have expressed an 

interest in pursuing regional development through mineral resource 

exploration and exploitation. The Executive Director of the Jawoyn 

Association reflected this sentiment when launching stage two of the 

Mirrkworlk Joint Venture in September 1996. The joint venture was a 25 

percent Jawoyn, 25 percent Aboriginal and Torres Strait Islander 

Commercial Development Corporation, and 50 percent Henry Walker Group 

agreement to carry out civil contracting work at the Mount Todd gold mine. 

The Executive Director stated that... 

"...The other future - the one we want here in the Katherine region 
for our kids and grandkids - is based on an understanding of the 
past, and the ability to build on the past to create a future where 
indigenous Australians can break away from welfare dependency, 
and live on the wealth of the land as out (sic) ancestors were able to 
do... 

...  (Our joint venture partners) are not working with Jawoyn out of 
charity - they are doing it out of mutually shared interest with us. 
Those interests are economic - but they are broader than mere 
balance sheets and profit and loss statements. They are also a 
recognition of the vital role the traditional owners of the area must 
play in the regional economy. It is not just a contract for the future 
of the Mt Todd Mine - it is a contract for the future of the whole 
region..." 

[Jawoyn Association 1997, p.17] 
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Table 3.13 provides a statistical overview of private exploration 

expenditure in the Northern Territory for the period 1978/1979 to 

1995/1996. Total real exploration expenditure during the period under 

review was in the order of $3,100 million (1995/1996 dollars). Northern 

Territory exploration accounted for, on average, around 11 percent of total 

mineral exploration expenditure in Australia (around $31 billion) during the 

eighteen-year period. 

During the period under review the exploration for base metals 

accounted for around 7 percent of total sector private exploration 

expenditure, exploration for gold 16 percent, diamonds 4 percent, uranium 8 

percent, oil and gas 63 percent, and other minerals 2 percent. in addition to 

the oil and gas discoveries highlighted in Section 3.4 of this chapter, this 

exploration has resulted in the development and expansion of a number of 

goidmines (eg. Mount Todd, The Granites and the Tanami mines), the 

discovery of the Brown's Prospect (a significant cobalt discovery near 

Batchelor), and the discovery and delineation of the Merlin diamond deposit 

in the Gulf Region. The Merlin mine has the potential to return larger 

quantities of gem quality diamonds per tonne of ore mined than the Lake 

Argyle project in Western Australia. 

While these results are encouraging, it must be a disappointment to the 

sector that no World Class onshore discoveries were made (ie. discoveries 

similar to the Gove bauxite deposit and the Groote Eylandt manganese 

deposit). 
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3.6 EMPLOYMENT 

"Labor is prior to, and independent of, capital. Capital is only the 
fruit of labor, and could never have existed if labor had not first 
existed. Labor is the superior of capital and deserves much the 
higher consideration." 

[Abraham Lincoln] 

Since the turn of the century there has been a significant transformation 

of the industry from a labour intensive activity to a capital intensive activity 

requiring lower levels of employment per unit of output than at the turn of 

the century. For example, in 1901 the sector produced around 0.65 tonnes of 

gold, 120 tonnes of copper and 2 tonnes of tungsten; the sector's labour-force 

was just under 1.260 people [Jones 1987, pp.215-217]. In 1995/1996 around 

1,200 mineral sector employees produced just under 17 tonnes of gold - 450 

ounces per employee in 1995/1996 compared to 19 ounces per employee in 

1901. 

Nationally the sector employs around 1 percent of total employment. In 

the Northern Territory the sector employs around 4 percent of the total 

workforce. The sector employed around 3,200 people, on average, during the 

eighteen-year period 1978/1979 to 1995/1996. 

The four major contributors to metaffic mineral output (alumina, 

bauxite, gold and manganese) accounted for around 69 percent of total sector 

employment over the eighteen year period - alumina/bauxite 29 percent, 

gold 24 percent and manganese 16 percent. The balance of metallic 

minerals accounted for, on average, around 8 percent of total sector 

employment. 

Employment in the energy minerals group accounted for around 18 

percent of average sector employment over the period under review. Non-

metallic minerals accounted for around 4 percent of average sector 

employment and the various category of employment accounted for around 1 

percent of total average sector employment. 
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The various employment group includes geologists, geological field 

parties, diamond drilling teams and administration staff whose activities 

are not identified with any one particular mineral. 

Figure 3.1 and Table 3.14 provides a pictorial and statistical summary of 

mineral resource sector employment during the period 1978/1979 to 

1995/1996. In Table 3.14 gold and base metal (copper, lead and zinc) 

employment includes employment for silver - silver was mined as a by-

product of gold and base metal production. 

Figure 3.1 Mineral Resource Sector Employment 

Source: Table 3.14. 



Table 3.14 Mineral Resource Sector Employment 

Mineral 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 

Alumina 829 988 838 793 785 793 792 799 728 729 

Bauxite 124 148 125 118 117 119 118 119 109 109 

Base Metals - - - - 10 39 23 141 91 199 

Gold 515 576 651 684 509 647 614 426 683 831 

Manganese 596 639 769 451 462 485 559 587 544 543 

Other Metallic Minerals - - - - - - - 223 - - 

Tin/Tantalite 10 14 30 22 17 16 15 28 9 10 

Wolfram!Scheelite 13 26 14 - - - - - - 

Non-Metallic Minerals 155 183 65 44 38 105 161 211 128 102 

Oil and Gas 26 5 - - - 44 102 113 123 296 

Uranium 121 806 986 510 531 466 406 197 556 489 

Various 216 295 - - - - - - - - 

Total 2,605 3,680 3,478 2,622 2,469 2,714 2,790 2,844 2,971 3,308 

Mineral 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 Average 

Alumina 738 770 731 806 753 841 856 886 803 

Bauxite 110 115 109 121 112 126 130 132 120 

Base Metals 409 350 355 454 189 334 485 544 201 

Gold 747 862 932 1,014 952 1,126 1,151 1,210 785 

Manganese 552 566 534 351 295 487 509 521 525 
Other Metallic Minerals - - - - - - - - 12 
Tin/Tantalite 7 6 - - - - - 3 10 

Woifram/Scheelite - - - - - - - - 3 

Non-Metallic Minerals 140 165 159 112 151 163 196 169 136 

Oil and Gas 434 195 274 289 315 285 580 424 195 

Uranium 340 328 311 210 170 196 219 240 393 

Various - - - - - - 70 204 44 

Total 3,477 3,357 3,405 3,357 2,937 3,558 4,196 4,333 3,228 

Source: Hooper, K. 30 Years of Mining and Energy in the Northern Territory - A Statistical History 1967168 to 1996/97. 1998. 
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Aboriginal employment in the mineral resource sector dates back to the 

sector's infancy. Donovan, writing on the history of the Alice Springs region 

notes that... 

". . . It is clear that the Aborigines played a vital role in the gold 
mining. In 1905 Sub-Inspector Clode from Port Augusta visited the 
field and reported: 

'I saw and spoke to a number of Aboriginal natives and got the 
following information - over 100 natives in the vicinity of White 
Range ... about 17 working for white people who in 
payment... supplied them with food which they always shared with 
the Blacks not employed, especially the Old and Infirm.' 

The Manager of the Battery [Arltunga Battery] reported in 1906 that 
'A large number of native youths and men who are not too old to 
work are employed in various occupations by the Whites who could 
not get along without them, especially where homes have to be 
looked after, the women also find employment as water carriers, 
laundry maids and goat shepherds." 

[Donovan 1988, p.84] 

Allan Davidson (South Australian Prospecting Syndicate) and Henry 

Brown (South Australian Government Geologist) employed Aboriginals as 

guides and general camp hands on their expeditions to the Northern 

Territory in the late 1800s and early 1900s. [Jones 1987, p.  132-133] 

Mackinolty in his paper on joint mining ventures presented to the 1997 

Northern Australian Regional Outlook Conference, recounts a conversation 

he had with a group of Barunga artists in the early 1980s about the Jawoyn 

people's relationship with the Maranboy tin miners in the early to mid 

1900s, stating that... 

.A number of them, as well as their relations, had worked as 
labourers on the mines. For most part it had not been a happy 
experience, with payment limited to flour and tobacco rations - 
much the same as the pastoral industry. Perhaps the only difference 
was that some had also been paid in opium ashes, which sparked a 
certain amount of hilarity.., the relationship between miners and 
Aboriginal people goes back many years - in the case of the Jawoyn 
people, over a century - and that it is fair to say that little, if any, 
benefits from mining accrued to Aboriginal people." 

[Mackinolty 1997, p.1] 
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Despite the long history of Aboriginal employment in the mineral 

resource sector it was not until the mid-1990s that the collection of data on 

the number of Aboriginal people directly employed in the sector as a whole 

was commenced. Work carried out by the Aboriginal Mining Enterprise 

Task Force (AMETF) indicates that Aboriginal employment averaged 

around 3.5 percent of total sector employment during the period 1991 to 

1996. [AMETF 1997, p.91 

Figure 3.2 provides a pictorial overview of Aboriginal employment in the 

Northern Territory's mineral resource sector during the period 1991 to 1996. 

Figure 3.2 Aboriginal Employment in the Mineral Resource Sector 
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Fifty three percent of the total estimated real value of mineral resource 

sector output for the period 1990/1991 to 1995/1996 came from operations on 

Aboriginal land. Therefore, it would appear that Aboriginal people at 

around 3.5 percent of total sector direct employment (6 percent of 

employment of operations on Aboriginal land) are under represented in 

sector employment. 

At 30 June 1996 the Northern Territory's total unemployment rate was 

in the order of 7.4 percent of the total workforce, based on a participation 

rate of around 71.7 percent. As a subset of the foregoing, the unemployment 

rate for the Northern Territory's indigenous population was in the order of 

17.6 percent of the indigenous workforce, based on a participation rate of 

42.3 percent. 

The foregoing supports, to some extent, the notion that development 

projects in remote localities have not enabled Aboriginal people in these 

areas to share equally in the economy wide benefits derived from the 

development process. It also demonstrates the need for an extension of the 

productive partnerships system to promote an equitable distribution of the 

benefits to be derived from mineral resource exploitation. 

3.7 SUMMARY 

The Chief Executive Officer of the Northern Territory Minerals Council 

(Ms Kezia Purick), in her paper presented to the 1997 Northern Australian 

Regional Outlook Conference in Darwin, claimed that the mineral resource 

sector is the Northern Territory's major economic activity, underpinning the 

economy. 

The statistical profile of production and employment data provides an 

overview of the significance of the sector to the Northern Territory economy, 

as well as identifying the magnitude of operations in region areas. It also 

serves to highlight the sector's growth and contribution to the national 

economy. 
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Exploration expenditure data provides an indication of the long-term 

prospects of the sector, and the implications for regional economic 

development. 

An examination of production, exploration and employment data also 

provides the input material necessary to evaluate the broad impacts of 

mineral resource exploitation on the Northern Territory economy. 

The Department of Mines and Energy collects mineral production data 

(quantities and sales - in current dollar terms) on a quarterly census basis. 

The quantities and sales values of each product are used to compute a dollar 

value for each unit of product sold. This unit value is then multiplied by the 

quantity of product produced during each census period to calculate an 

estimated value of production for each commodity produced. 

These estimated production values are in current dollar terms and are 

not useful for year-on-year comparisons therefore, a consumer price index 

with 1995/1996 as the base year (ie. 1995/1996 = 100) was constructed to 

convert current dollar values to real (1995/1996) dollar values (see Table 3.2 

page 76). 

The real estimated value of mineral resource production (metallic, non-

metaiJic and energy minerals) increased from $725 million in 1978/1979 to 

$1,551 million in 1995/1996, an increase of around 114 percent, reflecting 

the growth in the number of mineral commodities produced in the Northern 

Territory. For example, in 1978/1979 and 1979/1980 there were no energy 

minerals produced. In 1980/1981 uranium oxide production recommenced 

and was the only energy mineral produced until onshore natural gas 

production commenced in 1983/1984 - in that year the estimated value of 

energy minerals was in the order of $630 million (around 50 percent of total 

sector production). Offshore crude oil production commenced in 1986/1987 

and in that year the combination of these three energy minerals contributed 

$815 million to total sector output (around 50 percent of total sector 

production and reflecting a commensurate increase in the estimated values 

of production of metaffic and non-metaffic minerals). 
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During the eighteen-year review period some fifteen metallic, fifteen 

non-metallic and three energy minerals were produced, demonstrating the 

thverse nature and depth of the mineral resource base in the Northern 

Territory. 

Four commothties (alumina, bauxite, gold and manganese) dominated 

metallic mineral production during the review period, accounting for around 

94 percent of the total estimated value of metallic mineral production of $16 

billion. 

Alumina production totalled around 24,580 kilotonnes for the period 

1978/1979 to 1995/1996. All product was exported interstate or overseas for 

processing into aluminium. The estimated value of this production was in 

the order of $4.7 billion, accounting for around 29 percent of the total 

estimated value metallic mineral production. 

In 1995/1996, Northern Territory alumina production accounted for 

around 13 percent of total Australian production - Australian production in 

the same year accounted for around 34 percent of western world production. 

All alumina produced during the review period was from the Nabalco 

alumina/bauxite operations at Nhulunbuy on the Gove Peninsula in the 

East Arnhem administrative region (Aboriginal land). There are sufficient 

reserves of bauxite for alumina production (at current rates of production) to 

continue well into the twenty first century. 

Bauxite is used to make alumina, which in turn is used to produce 

aluminium. Aluminium and aluminium alloys are used to make a broad 

range of products (eg. domestic appliances, car parts, watercraft of all sizes, 

aircraft, and food containers). 

A total of 97 million tonnes of bauxite with an estimated value of $3.2 

billion was extracted from Nabalco's bauxite deposit leases on the Gove 

Peninsula, and accounted for around 20 percent of total metallic mineral 

production during the period under review. 
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Bauxite production in 1995/1996 was in the order of 5.9 million tonnes 

and accounted for around 14 percent of Australian production of around 43 

million tonnes. Australia's share of world production in 1995/1996 was in 

the order of 36 percent of around 120 million tonnes. All bauxite produced 

and not used as feedstock for alumina production was exported interstate 

and overseas for further processing. 

Bauxite is mined using the open-cut strip (surface stripping) method 

where the flora is cleared, topsoil and overburden are removed and 

stockpiled, the ore mined, the overburden replaced and topsoiled, and the 

area rehabilitated to a similar condition to that which existed prior to the 

commencement of mining. 

The king of metals, gold, is used in the fabrication of jewellery, electronic 

components, dentistry, other industrial and decorative uses, and for 

investment purposes. In 1995/1996 around 92 percent of the world supply of 

gold was consumed in fabrication (jewellery 78 percent, electronic 

components 6 percent, dentistry 2 percent, and other fabrication and 

miscellaneous uses 6 percent). 

During the period 1978/1979 to 1995/1996 some 180 tonnes of gold with 

an estimated value of $3.8 billion was produced in the Northern Territory, 

and accounted for around 24 percent of total metaffic minerals production 

during that period. 

Northern Territory production accounted for around 6 percent of 

Australian production in 1995/1996. Australian mine production of around 

273 tonnes accounted for around 12 percent of total world mine production of 

around 2,300 tonnes in the same year. 

The method of mining employed in gold mining operations during the 

period 1978/1979 to 1995/1996 was a combination of open-cut (pit) and 

underground mining. Major mines operated in the Pine Creek area, Central 

Australia, the Tanami Desert and the Tennant Creek area during the period 

under review. 
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The first shipment of manganese ore departed the wharf at Alyangula in 

March 1966 bound for the BIIP subsidiary Temco at Bell Bay on the north 

coast of Tasmania. Since then manganese ore has been exported to Japan, 

Asia, Europe, the Middle East and the United States of America. 

Manganese ore is an essential ingredient used in the manufacture of 

steel, alloy steels, aluminium and ferroalloys. It is also used in the 

production of dry-cell batteries, inks and disinfectants. 

From 1978/1979 to 1995/1996 some 29 million tonnes of manganese ore 

with an estimated real value of $3.3 billion, accounted for around 21 percent 

of total metallic mineral production during this period. Northern Territory 

production accounted for around 91 percent of total manganese production of 

around 32 million tonnes over the eighteen-year period. During the same 

period Australian production accounted for around 8 percent of total world 

production. 

All manganese produced in the Northern Territory came from deposits 

located on Groote Eylandt in the East Arnhem Land administrative region. 

The method of mining used to extract the manganese ore is the open-cut 

strip (surface stripping) mining, with mined areas being progressively 

rehabilitated on completion of mining. There are sufficient reserves of high-

grade manganese ore on Groote Eylandt to allow mining at current rates to 

continue for at least another thirty years. 

Other metallic minerals include copper, lead, zinc, miscellaneous 

metallic minerals (bismuth, cadmium and molybdenum), silver, tantalite, 

tin, and scheelite (tungsten). Some 1.6 million tonnes of these metals with 

an estimated real value of $988 million were produced during the eighteen 

year period 1978/1979 to 1995/1996, and accounted for around 6 percent of 

metallic mineral production during this period. 

Other metallic mineral production was dominated by base metal 

production (copper, lead and zinc), accounting for some 85 percent of total 
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other metaffic mineral production and 5 percent of total metallic mineral 

production. 

Non-metallic minerals produced during the period under review included 

barytes, extractive minerals (crushed rock, gravel, sand, and soil), 

gemstones, other extractive minerals (aglime, clay, dimension and 

decorative stone, gypsum, limestone, quicklime), salt, and vermiculite. 

With the exception of barytes, salt and vermiculite, which were exported 

interstate for further processing and only accounted for around 1.5 percent 

of the total estimated value of non-metallic mineral production, all other 

non-metallic minerals were consumed within the Northern Territory 

economy. 

The major consumer of non-metallic minerals was the construction 

industry (domestic, commercial, civil and industrial construction) however, 

products such as aglime, gypsum, limestone and quicklime were used by the 

agricultural, mining, landscaping, horticultural and household sectors for 

the treatment of mine waste products, soil stabilisers, and clay breakers. 

Over the period 1978/1979 to 1995/1996 extractive minerals dominated 

non-metallic mineral production. Total non-metallic mineral production 

during this period was in the order of 41 million tonnes with an estimated 

value of $397 million. Extractive mineral production during the same period 

was in the order of 39 million tonnes (about 95 percent of total quantity of 

production) with an estimated value of $363 million - around 91 percent of 

the total estimated value of non-metallic minerals. 

Crushed rock and sand are used extensively in the production of concrete 

and bituminous paving, and gravel in providing the base material for most 

road construction in the Northern Territory. Soil is used for a variety of 

purposes including top-dressing of existing landscaped areas, new 

landscaping of commercial and domestic allotments, construction of sports 

field facilities such as ovals, golf course fairways and greens. 
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Non-metallic minerals were produced in all of the five administrative 

regions of the Northern Territory. 

Energy mineral production recommenced in 1980/1981 with the 

production of 1,798 tonnes of uranium oxide from deposits located on 

Aboriginal land in the Alligator Rivers area of the Darwin administrative 

region. Over the following sixteen years, total uranium oxide production 

dominated energy mineral production contributing some $5.9 billion (53 

percent) to total energy mineral production of $11.2 billion (about 41 percent 

of total mineral production over the period 1978/1979 to 1995/1996). 

Total Northern Territory uranium oxide production of 52 kilotonnes 

during the review period accounted for around 75 percent of total Australian 

production of 71 kiotonnes. Over the same period Australian production 

accounted for around 12 percent, on average, of western world production. 

All Northern Territory uranium oxide production over the period under 

review was mined using the open-cut (pit) method. All production was 

exported to nuclear power utilities in Japan, South Korea, Europe and North 

America. 

Natural gas production from the onshore Mereenie and Palm Valley 

fields in the Haasts Bluff Aboriginal Reserve in the Alice Springs (Central 

Australia) administrative region commenced in 1983 (Palm Valley) and 1987 

(Mereenie). Total production form the Mereenie and Palm Valley fields over 

the total production period was some 3,168 gigalitres with an estimated 

value of just over $238 million, and accounted for around 2 percent of total 

energy mineral production. 

All natural gas production was consumed within the Northern Territory 

to fuel the main power stations (including Channel Island power station in 

Darwin), a number of mining operations (eg. the McArthur River 

zinc/leadlsilver mine near Borroloola in the Katherine administration 

region), as well as some small scale reticulation in Alice Springs and 

Darwin. The commencement of the use of natural gas for power generation 
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resulted in the substitution of natural gas for distillate and bunker fuel (fuel 

oil) imported from interstate and overseas. 

As a percentage of Australian natural gas production of 29,700 gigalitres 

in 1995/1996, Northern Territory production accounted for just over 1 

percent. However, onshore gas reserves coupled with the development of 

recent offshore discoveries, will see the Northern Territory significantly 

increase its contribution to national production and export (interstate and 

overseas) of natural gas. 

Crude oil production, in commercial quantities, commenced in 1983/1984 

from the onshore Mereenie field in Central Australia, and in 1986/1987 from 

the Jabiru field located in the Ashmore and Cartier Islands Adjacent Area 

region northwest of Darwin in the Timor Sea. Production from offshore 

Challis and Skua fields. also in the Ashmore and Cartier Island region, 

commenced in 1989 and 1992 respectively. 

Over the period under review some 25,828 megalitres of crude oil with an 

estimated real value of $5 biffion was produced from onshore and offshore 

fields, and accounted for around 45 percent of total energy mineral 

production. All crude oil produced offshore is exported overseas for refining, 

with the exception of a minor amount of onshore production consumed in 

small scale refining in Alice Springs, all onshore crude oil production is 

exported to Port Stanvak in South Australia for refining. 

At the peak of production in 1990/1991 when some 4,160 megalitres with 

an estimated real value of $979 million, Northern Territory production 

accounted for around 14.5 percent of Australian production. In the same 

year Australian production accounted for less than 1 percent of world supply 

of some 66.2 million barrels per day (a barrel = 159 litres). 

In 1995/1996, Northern Territory production declined due to the natural 

depletion of reserves, to around 1,547 megalitres and accounted for around 5 

percent of Australia's total crude oil production. 
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Existing offshore producing fields are in decline and are expected to 

cease operation in the late 1990s/early 2000s. However, major discoveries in 

the Timor Sea will see crude oil production eclipse previous levels, 

contributing significantly to energy mineral production well into the twenty-

first century. 

Mankind's everyday existence and ongoing development is intrinsically 

tied to the elaborate transformation of naturally occurring raw materials, 

especially those produced by the mineral resource sector. 

The cars, trains, planes, ships, bicycles, rickshaws that we use for 

transport are elaborately transformed raw materials such as iron ore, 

manganese, bauxite, copper, lead, zinc, gold, silver, platinum, palladium, 

nickel, natural gas and crude oil. 

Pharmaceutical products, cosmetics, health care and personal hygiene 

products, scientific equipment, satellites, household white and electronic 

goods, power and water supply lines, energy for transport and heating, 

sporting facilities and equipment, commercial buildings, and even the 

houses we live in are, to a large degree, the end products of mineral sector 

output. 

Exploration is the first of the many steps involved in mineral resource 

production and is essentially the search for, and delineation of, new ore and 

hydrocarbon occurrences. 

Exploration is an investment in the sector's future, as well as the 

ongoing maintenance of the standard of living that, according to White 

[1993], Australians consider normal. 

The Northern Territory attracted strong interest from explorers during 

the eighteen-year period 1978/1979 to 1995/1996. During this period 

explorers spent some $3,100 million on exploration in the Northern 

Territory, around 11 percent of total mineral expenditure in Australia 

during the review period. 
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The process of migrating from exploration discovery to project 

development can take between ten to fifteen years. Given this, and that 

around 50 percent of the Northern Territory is Aboriginal land, land access 

is pivotal to the long-term prosperity of the mineral resource sector. This 

fact was acknowledged by the Industry Commission in its 1991 Report on 

Mining and Minerals Processing in Australia, citing land access 'zs the 

single most important issue facing the mining industry." 

Although explorers have, in the past, experienced difficulties in 

obtaining access to Aboriginal land, recent joint venture and productive 

partnership agreements between explorers and Aboriginal Traditional 

Owners have gone some way to overcoming this problem, while at the same 

time addressing Aboriginal people's cultural requirements and development 

aspirations. 

In addition to the foregoing, a number of Aboriginal organisation 

representatives have expressed an interest in pursuing regional 

development for their constituents, through mineral resource exploration 

and exploitation. 

The structure of the mineral resource sector has changed significantly 

over the past 130 years, moving from a labour intensive to a capital 

intensive industry. This has resulted in a sharp increase in productivity per 

person employed in the sector - in 1901 the sector produced 19 ounces of gold 

per year per employee, in 1995/1996 this figure was 450 ounces per gold 

mine employee. 

Reflecting the early stage of development of the Northern Territory 

economy compared to the mature states, the mineral resource sector 

employed around 4 percent of the total Northern Territory workforce 

compared to 1 percent for the sector nationally. 

Sector employment averaged 3,200 person over the period 1978/1979 to 

1995/1996. Of this average employment the metaffic minerals alumina, 

bauxite, gold and manganese accounted for around 69 percent, the balance 
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of metallic minerals 8 percent, non-metallic minerals just under 4 percent, 

energy minerals around 18 percent, and the various category 1 percent. 

Historically, Aboriginal people in the Northern Territory have had a long 

history of employment in the mineral resource sector, a history dating back 

to the sector's infancy. However, like the Chinese they were seen as a cheap 

source of labour, with many receiving in-kind payment only (flour and 

tobacco) for their labours. 

The negotiated agreement between Groote Eylandt Aborigines and BHP 

on the development of the Groote Eylandt manganese deposit resulted in the 

employment of local Aboriginals on the same terms and conditions as non-

indigenous employees, heralding a new era in employment for Aboriginal 

people in the mineral resource sector. 

Notwithstanding the long history of Aboriginal employment in the sector, 

the collection and collation of sector wide Aboriginal employment data did 

not commence until the mid- 1990s. Recent work carried out in this area by 

the Aboriginal Mining Enterprise Task Force indicates that Aboriginal 

employment in the mineral resource sector averaged around 3.5 percent of 

total sector employment during the period 1991 to 1996. 

Fifty three percent of the total estimated value of sector output over the 

period 1990/1991 to 1995/1996 came from operations on Aboriginal land. 

Aboriginal people at 3.5 percent of total sector employment and 6 percent of 

employment from operations on Aboriginal land are under represented in 

sector employment. 

Australian Bureau of Statistics employment data at 30 June 1996 

indicates that the Northern Territory's unemployment rate was in the order 

of 7.4 percent, off a participation rate of 71.7 percent. Regional data for the 

same period indicates that Aboriginal unemployment was in the order of 

17.6 percent, off a participation rate of 42.3 percent, suggesting that 

Aboriginal people in remote areas are not sharing equally in the benefits 
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derived from the development process. It also demonstrates the need for an 

extension of the productive partnerships system. 

As can be appreciated from the foregoing discussion, a profile of sector 

output, exploration and employment provides a useful statistical picture of 

mining operations and serves to highlight the sector's growth and 

diversification over the past two decades. It also provides the raw input 

data necessary for economic analysis in the following chapter. 

In addition to the above, the sector profile identifies the magnitude of 

operations in each of the Northern Territory's administrative regions, 

thereby allowing regions to be ranked in order of regional contributions to 

total sector output. For example, in 1995/1996 the three main producing 

regions were, in order of ranking, the East Arnhem region accounting for 

around 51 percent of total onshore production, the Darwin region accounting 

for around 24 percent and the Katherine region accounting for 8 percent. 

Collectively, these three regions accounted for around 83 percent of total 

onshore sector output in 1995/1996. 

Ranking regions in order of production significance is a useful aid for 

determining the regions of primary focus for the field survey component of 

this research project. 
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CHAPTER 4 

ECONOMIC PROFILE 

4.1 INTRODUCTION 

The purpose of this chapter is to discuss and utilise gross 

regionalldomestic product ratios, economic data and input-output impact 

analysis to determine the contribution and significance of the mineral 

resource sector to the Northern Territory economy, and to briefly assess the 

impact of mining operations on East Arnhem regional populations. 

"There are many conceivable measures of the economic well-being of 
society. However, the most common indicator of an economy's health 
is its annual total output of goods and services or, as it is sometimes 
called, the economy's aggregate output. The basic social accounting 
measure of the total output of goods and services is called the gross 
domestic product or, simply GDP. It is defined as the total market 
value of all ftnal goods and services produced in the economy in one 
year." 

[Jackson and McConnell 1980, p.156] 

The Australian Bureau of Statistics (ABS) expands Jackson's and 

McConnell's definition and defInes gross domestic product at market prices 

as... 

"the total market value of goods and services produced in Australia, 
after deducting the cost of goods and services used up in the 
production process (intermediate consumption), but before deducting 
the consumption of fixed capital. In concept it is the sum, for all 
producers, of the value of their sales (including any net indirect taxes 
levied thereon) plus increases in their stocks, less their purchases of 
intermediate goods and services from other producers." 

[ABS Catalogue No 5216.0 - 1990, p.28  1] 

However, the determination of gross domestic product at market prices 

ignores the combined impacts of indirect taxes and subsidies. This implies 

that gross domestic product (GDP) at market prices could result in the 
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value of outputs differing from the value of incomes paid to the factors of 

production (ie. it could create an imbalance in the accounts). 

To overcome the potential of an imbalance in the accounts gross domestic 

product at factor cost has been developed and is equivalent to gross domestic 

product at market prices less indirect taxes, plus subsidies. 

Gross domestic product is a major summary measure of economic 

activity in the national economy in a given period. It is an aggregation of 

economic activity and can be broken down to its constituent parts 

(industries/sectors) to demonstrate the contribution and significance of the 

various industries/sectors to total economic activity. 

Disaggregation of industry/sector contributions to economic activity to 

state/territory level (regional accounts) provides insight into the structures 

of state/territory regional economies and their contribution to total national 

economic activity. Regional accounts also allow comparisons to be made 

between states at industry/sector level, as well as sector to sector 

comparisons within state/territory regional economies. 

The Australian Bureau of Statistics did not commence publication of 

complete or disaggregated gross regional product data for the Northern 

Territory until fiscal year 1983/1984 (total gross regional product {GRP} 

figures only were published for the period 1978/1979 to 1982/1983). 

Therefore, intralinter-sector analysis based on gross regional and domestic 

product has been confined to those years where comprehensive data is 

available (ie. 1983/1984 to 1995/1996). 

Tables and commentary in this chapter highlight the structural/sector 

differences between the regional economy of the Northern Territory and 

that of Australia, and demonstrates the significance of the mineral resource 

sector to the general level of regional economic activity in the Northern 

Territory, as well as the dependence of the Northern Territory's economy on 

a small number of key sectors. Figure 4.1 provides an overview of the 
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structural differences between the Northern Territory and Australian 

(national) economies. 

Industries/sectors (Figure 4.1) with positive values indicate the extent to 

which these industries/sectors contribute more to the regional economy of 

the Northern Territory than they do to the national economy. The converse 

is the case for those industries/sectors with negative values. 

Figure 4.1 Differences in Sector Contributions to GRP/GDP 
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Source: Tables 4.3 and 4.4 

Note: To construct Figure 4.1, the annual contribution (in percentage terms) of each 
industry/sector to the Northern Territory's gross regional product and 
Australia's gross domestic product for the thirteen-year period 1983/1984 to 
1995/1996 were averaged, and the industry/sector averages for Australia 
subtracted from those for the Northern Territory. The results of these 
calculations were then used to plot the bars in Figure 4.1. 
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Analysis of gross regional product' and gross domestic product at sector 

level serves to highlight the role of the mineral resource sector in the 

economy, as well as accentuating the structural differences between the 

Northern Territory and national economies. When combined with income 

and employment data, it also provides an insight into regional differences 

within the Northern Territory, demonstrating high levels of income and 

employment for mineral resource sector employees in remote regions 

compared to those for the indigenous populations of those regions (see pages 

13, 122 and 123). 

Gross regional product and gross domestic product per employee 

provides an insight into the labour intensity or capital intensity of industry 

sectors, as well as providing an indication of productivity per employee for 

each industry sector. However, given the focus of this thesis, these issues 

have not been pursued beyond a cursory analysis of the data (ABS 

Catalogue Nos 5220.0, 5626.0 and 6248.0) for the period under review. 

Analysis of this data indicates that the mineral resource sector in the 

Northern Territory had the highest real gross regional product per employee 

- approximately $400,000 per employee. This is around 110 percent higher 

than the mineral resource sector nationally, and approximately $300,000 

per employee higher than its closest private sector rival, the construction 

industry. 

Also, the mineral resource sector nationally had a capital expenditure 

per employee of around $45,000 per employee higher than its closest rival - 

the ffnance, property and business services sector - approximately $57,000 

per employee compared to around $11,000 per employee. The mineral 

resource sector in the Northern Territory averaged just over $50,000 per 

employee during the same period. 

1 GRP is equivalent to GDP per state/territory. GRP is used to simplify the differentiation 
between GDP for states and GDP for the national economy. It should also be noted that 
GRP/GDP (value added) is the sum of wages, salaries and supplements plus operating 
surplus, ie. the value of production less material and service costs. Therefore, GRP values 
for the mineral resource sector are less than the values of production detailed in Chapter 3. 
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Royalties are payments to the owners of property for the right to use 

that property. In the case of the Northern Territory's mineral resource 

sector, royalties are payments made to the Crown (Northern Territory and 

Commonwealth Governments), for the right to extract and sell the mineral 

resource property owned by the Crown. Royalty Equivalent Payments (see 

page 161 for details of these payments) and land toll payments (a quasi 

royalty) are paid to Aboriginal organisations for the use of their land (where 

mining takes place on Aboriginal Land granted under the Aboriginal Land 

Right (Northern Territory) Act). Royalties therefore, further augment the 

contribution of the mineral resource sector to the Northern Territory's 

economy through increasing the incomes of the Crown and Aboriginal 

orgamsations in regional areas of the Northern Territory. 

The production and employment data, as well as the private exploration 

expenditure data detailed in the preceding chapter have been used as input 

data for input-output model impact analysis. Unfortunately, the input-

output model for the Northern Territory is not disaggregated to the regional 

level (it is a whole economy model), resulting in analysis being focussed on 

the broader economy wide impacts. However, despite this shortcoming, the 

analysis provides evidence of the economic importance of mineral resource 

production in the remote regional areas to the whole Northern Territory 

economy. It also provides an indication of the economic impacts that could 

be expected to occur in the more developed remote regional areas of the 

Northern Territory, areas such as Nhulunbuy. 

Furthermore, input-output analysis (via the output, income and 

employment multipliers) demonstrate and highlight the fact that mineral 

resource sector activity impacts on other sectors of the economy. Given the 

early stage of development of the Northern Territory economy, these inter-

sector impacts are likely to lead to increasing economies of scale for a range 

of support services/industries, thereby assisting the expansion of existing, or 

formation of new businesses at urban and regional levels of the Northern 

Territory economy. 
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Analysis of the contribution of the mineral resource sector to the 

Northern Territory's economy is discussed in the following sections. 

4.2 MINERAL RESOURCE SECTOR CONTRIBUTIONS TO 
GR P/GD P 

As stated previously, the Australian Bureau of Statistics did not 

commence publication of complete or disaggregated gross regional product 

data for the Northern Territory until fiscal 1983/1984 (total GRP figures 

only were published for the period 1978/1979 to 1982/1983). However, 

utilising ABS data (Catalogue No 5220.0 for the ten years 1983/1984 to 

1992/93) for the Northern Territory's mineral resource sector, and 

production data for the same period, it was estimated that the ABS annual 

value-added figure, as a percentage of production, averaged around 58 

percent. Applying this percentage to production data for the period 

1978/1979 to 1982/1983, estimates of the mineral resource sector's annual 

contributions to gross regional product (as a percentage of total gross 

regional product) were determined, enabling comparisons to be made 

between the Northern Territory's mineral resource sector and Australia's 

mineral resource sector for the eighteen-year period 1978/1979 to 

1995/1996. 

ABS National and State Accounts data are in monetary values and of 

little use for comparative analysis in that format. Therefore, to allow 

meaningful comparisons to be made between the Northern Territory and 

the states, and Australia as a whole, data for each industry/sector was 

converted to a percentage of total gross regional product (for The Northern 

Territory and states) and gross domestic product (for Australia). Using this 

reworked data it was then possible to determine that the significance of the 

mineral sector to state/territory economies varies from minor significance, 

as in the case for the Australian Capital Territory (averaging 0.1 percent of 

GRP for the period 1978/1979 to 1995/1996), to major significance for 

Western Australia (averaging 12.9 percent of GRP for the period 1978/1979 

to 1995/1996). 
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The Northern Territory's mineral resource sector contributed, on 

average, 18.6 percent per annum to gross regional product over the period 

1978/1979 to 1995/1996, four times greater than the national figure of 4.6 

over the same period. The mineral resource sector's high level of 

contribution to gross regional product reflects the early stage of 

development of the Northern Territory economy (ie. a less diversified and 

balanced structure than the rest of Australia). For example, the mining and 

public sectors/industries accounted for around 41 percent, on average, of 

total economic activity in the Northern Territory compared to 25 percent for 

these two sectors nationally. 

Table 4.1 (page 143) provides a statistical overview of the annual 

contribution of the mineral resource sector to the regional economy of the 

Northern Territory and the Australian economy for the eighteen-year period 

1978/1979 through to 1995/1996. It is interesting to note that in both 

instances, mineral resource sector activity (which involves the permanent 

removal {exploitation} of non-renewable resources), as a percentage of gross 

regional product/gross domestic product, has kept pace with the general 

growth in both economies. This has been achieved through increases in the 

volumes of production, productivity improvements and the range of 

commodities mined and processed. 



Table 4.1 Mineral Resource Sector Contribution to GRP/GDP 

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 

Northern Territory 16.74 21.61 21.55 24.25 21.43 20.59 16.12 14.42 18.20 20.50 
Australia 4.11 4.35 4.18 4.52 4.79 5.29 5.23 5.32 4.84 4.60 

1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 18YearAnnua1 
% % % % % % % % Average 

15.12 20.38 24.85 20.88 20.65 13.65 12.10 11.75 18.60 Northern Territory 
Australia 3.95 4.43 4.95 4.74 4.61 4.28 4.34 4.60 4.62 

Source: Australian Bureau of Statistics. Australian National Accounts: State Accounts, Catalogue No 5220.0. 
Publishing Service, 1993/94 and 1995/1996. 

Canberra, Australian Government 



4.3 GRP/GDP INDUSTRY/SECTOR COMPARISONS 

As previously indicated, national and state accounts (regional accounts) 

are published in monetary terms, and as such, are not useful in that format 

for inter and mtra-sector comparisons between sub-economies or within a 

sub-economy (state/territory) and the national economy. Therefore, for 

meaningful comparisons to be made between the Northern Territory 

economy and the sum of the States (Australia), monetary data for each 

industry/sector was converted to a percentage of gross regional product (in 

the case of the Northern Territory) and of gross domestic product (in the 

case of Australia). 

In Tables 4.3 (page 148) and 4.4 (page 151), the Northern Territory and 

Australian domestic economies have been divided into nineteen 

industries/sectors. While the titles for these industries/sectors are relatively 

self-explanatory a number need explanation as to their composition and 

publidprivate sector status. 

The mineral resource sector includes the mining and extraction of 

metaffic, non-metaffic and energy minerals, and services to mining. 

Alumina production and other refined and smelted mineral products are not 

included in the Australian Bureau of Statistics' mineral resource sector, 

these products are included in the manufacturing sector under the sub-

division titled basic metal products. 

In contrast to the Australian Bureau of Statistics, the mineral resource 

sector considers smelting and refining output to be mineral resource sector 

processed product output. If alumina production figures for the Northern 

Territory were aggregated with data for the mineral resource sector it would 

result in a substantial increase in the mineral resource sector's contribution 

to gross regional product (alumina production accounted for, on average, 

around 17 percent annually of the total estimated value of mineral resource 

sector output during the period 1978/1979 to 1995/1996 - see Tables 3.1 and 

3.3). 



- 145 - 

Over the eighteen year period the electricity, gas and water industry in 

the Northern Territory and Australia was dominated by public sector input 

and management. Because of this high degree of public sector involvement 

in this industry and the fact that it is not possible to separately identify the 

public and private sector components this industry has (for the purpose of 

analysis in this chapter) been aggregated with other government sectors 

(government administration and defence, and general government) into a 

general public sector for the Northern Territory and Australia. 

Likewise, health and community services, and the education sectors 

were also dominated by public sector input and management and have been 

aggregated with other government sectors into a general public sector 

consisting of electricity, gas and water; government administration and 

defence; and general government. 

In a general comparison between the two economies (Northern Territory 

and Australia) 63 percent of gross regional product in the Northern 

Territory was accounted for, on an average annual basis over the period 

1983/1984 to 1995/1996, by four sectors. These sectors and their 

contributions were the mineral resource sector 18 percent, public sector 23 

percent, wholesale/retail trade 12 percent and construction 10 percent. 

These four sectors accounted for around 46 percent of national gross 

domestic product. 

Nationally, the labour intensive sectors of wholesale/retail trade and 

manufacturing employed around 44 percent of total national wage and 

salary earners, on average, between 1983/1984 and 1995/1996, and 

accounted for around 30 percent of gross domestic product. The same 

industries in the Northern Territory employed around 23 percent of total 

Northern Territory wage and salary earners and accounted for just over 17 

percent of gross regional product. 

During the period 1983/1984 to 1995/1996 a number of industries 

experienced major fluctuations in their contributions to gross regional 

product. For example, the construction industry contributed 10 percent to 
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gross regional product in 1983/1984, increased to 20 percent in 1989/90 and 

declined to 9 percent in 1995/1996. Likewise, the mineral resource sector 

accounted for 21 percent of gross regional product in 1983/1984 peaked at 

25 percent in 1990/1991 and declined to 12 percent in 1995/1996 (see Table 

4.3, page 148). Conversely, a significant number of industries, particularly 

those associated with tourism such as accommodation, cafes and 

restaurants, made steady gains in their share of gross regional product, 

indication a broadening of the Northern Territory's economic base (see 

Table 4.2). However, notwithstanding this broadening of the economic base 

the mineral resource, construction and public sectors were dominant, 

accounting for (on average) around 51 percent of annual gross regional 

product (mineral resources 18 percent, construction 10 percent and the 

public sector 23 percent). The same three sectors accounted for just under 

32 percent (on average) of national gross domestic product (public sector 20 

percent, construction 7 percent and minerals 5 percent). This high relative 

dependence means that measured gross regional product for the Northern 

Territory is subject to considerable year-to-year volatility due to the key 

industries being affected by changes in factors such as Commonwealth 

funding arrangements, national and regional economic growth rates, world 

commodity prices and exchange rates. 

The GRP/GDP ratios serve to highlight the contribution that mineral 

resource exploitation from reserves located in remote regional areas makes 

to the general wellbeing and growth of the Northern Territory economy. It 

also demonstrates, when viewed in the light of regional area population and 

employment data, that remote area populations are not benefiting equally 

from the general economy wide growth and development occurring 

elsewhere in the economy as a result of mineral resource exploitation. 

Tables 4.3 and 4.4 provide an overview of the annual contributions (as 

percentage GRP/GDP ratios) of the various industries/sectors for the 

Northern Territory and national economies for the period 1983/1984 

through to and including 1995/1996. Of the nineteen sectors listed in Table 

4.3 (page 149), the mineral resource sector is by far the largest single 

contributor to gross regional product, contributing just under 18 percent 
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annually (on average) to gross regional product compared to just over 4 

percent for the mineral resource sector nationally (see Table 4.4, page 151). 

Table 4.2 details changes in the contributions of each of the nineteen 

industries/sectors to gross regional product over the thirteen-year period 

1983/1984 to 1995/1996. The table also ranks each industries/sectors by 

contribution to gross regional product to demonstrate the relative 

importance to the Northern Territory economy of each sector. Over the 

thirteen year period there has been little change in the ranking of the top 

three industries, with the mineral resource sector being ranked the top 

contributor consistently over the period, construction second, retail trade 

third. 



Table 4.2 Northern Territory Industry/Sector Ranking and Changes in Contribution to GRP 

Industry 
and 

Principal Components 

1983/84 
% of 
GRP 

Industry 
Ranking 
1983/84 

1995/96 
% of 
GRP 

Industry 
Ranking 
1995/96 

% Change 
1983/84 to 

1995/96 

13 year Industry 
Average Average 
% of GRP Ranking 

Mining 20.59 1 11.75 1 (42.93) 17.63 1 

Retail trade 8.63 4 9.13 2 5.79 8.52 3 

Construction 10.20 2 9.09 3 (10.88) 10.47 2 

Government administration & defence 9.27 3 7.49 4 (19.20) 7.86 4 

Property & business services 5.56 7 6.74 5 21.22 6.07 5 

Health & community services 4.54 10 6.21 6 36.78 5.29 7 

Transport & storage 5.85 5 5.68 7 (2.91) 5.56 6 

Ownership of dwellings 5.27 8 5.61 8 6.45 5.12 9 

Education 4.98 9 5.41 9 8.63 5.21 8 00 

Manufacturing 5.61 6 5.03 10 (10.34) 5.05 10 

Agriculture, forestry & fishing 3.41 11 4.94 11 44.87 3.61 11 

Wholesale trade 2.20 13 3.84 12 74.55 3.55 12 

Accommodation, cafes & restaurants 2.20 14 3.66 13 66.36 2.87 13 

Finance and insurance 1.27 19 2.99 14 135.43 2.32 16 

Cultural & recreational services 2.10 16 2.97 15 41.43 2.28 18 

Personal & other services 2.15 15 2.84 16 32.09 2.64 14 

Communications 1.90 17 2.57 17 35.26 2.31 17 

General government 1.61 18 2.04 18 26.71 1.88 19 

Electricity, gas & water 2.68 12 2.02 19 (24.63) 2.57 15 

Source: Tables 4.3 and 4.4. 



Table 4.3 Industry/Sector Contributions to Northern Territory GRP 

Industry 
and 

Principal Components 
1983/84 

% 
1984/85 

% 
1985/86 1986/87 1987/88 

(Sheet 1 of 2) 
1988/89 1989/90 

% % 

Agriculture, forestry & fishing 3.41 3.17 4.60 3.63 2.85 2.25 3.44 
Mining 20.59 16.12 14.42 18.20 20.50 15.12 20.38 
Manufacturing 5.61 5.21 4.56 4.21 4.55 5.82 5.00 
Electricity, gas & water 2.68 2.81 2.01 2.14 3.22 3.10 3.31 
Construction 10.20 11.10 10.97 10.17 8.79 10.59 19.59 
Wholesale trade 2.20 3.49 3.78 3.63 3.92 4.21 3.42 
Retail trade 8.63 8.83 9.61 8.32 7.76 8.73 8.36 
Accommodation, cafes & restaurants 2.20 2.08 2.34 2.47 2.36 2.75 2.65 
Transport & storage 5.85 5.98 5.92 5.78 5.71 6.10 5.05 
Communications 1.90 1.95 2.10 2.29 2.42 2.44 2.10 
Finance and insurance 1.27 1.04 1.81 2.18 2.39 2.53 2.13 
Property & business services 5.56 6.20 5.71 6.43 4.81 5.60 5.93 
Government administration & defenc 9.27 9.33 8.79 8.14 8.06 8.16 7.73 
Education 4.98 5.57 5.30 5.09 4.81 5.03 5.05 
Health & community services 4.54 4.66 4.97 5.23 6.30 6.04 5.33 
Cultural & recreational services 2.10 2.22 2.10 1.93 2.02 2.18 2.13 
Personal & other services 2.15 2.76 3.66 3.52 2.92 2.81 2.05 
Ownership ofdweffings 5.27 5.71 5.51 4.83 4.81 4.71 4.51 
General government 1.61 1.77 1.85 1.82 1.79 1.83 1.83 

CONTINUED NEXT PAGE 



Table 4.3 Industry/Sector Contributions to Northern Territory GRP - Continued 

Industry (Sheet 2 of 2) 

and 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 13 Year 

Principal Components % % % % % % Annual Average 

Agriculture, forestry & fishing 3.46 3.34 3.27 4.11 4.42 4.94 3.61 

Mining 24.85 20.88 20.65 13.65 12.10 11.75 17.63 

Manufacturing 4.53 5.26 5.04 5.64 5.16 5.03 5.05 

Electricity, gas & water 2.79 2.81 2.28 2.26 1.97 2.02 2.57 

Construction 9.69 8.90 8.03 9.41 9.53 9.09 10.47 

Wholesale trade 3.36 3.56 3.37 3.61 3.70 3.84 3.55 

Retail trade 7.05 7.96 8.18 9.13 9.03 9.13 8.52 

Accommodation, cafes & restaurants 2.77 3.36 3.52 3.49 3.61 3.66 2.87 

Transport & storage 4.82 5.11 5.22 5.47 5.65 5.68 5.56 

Communications 2.03 2.22 2.38 2.56 3.10 2.57 2.31 

Finance and insurance 2.18 2.58 2.96 3.11 2.94 2.99 2.32 

Property & business services 6.23 6.80 6.03 6.07 6.83 6.74 6.07 

Government administration & defenc 6.85 6.22 6.89 7.63 7.59 7.49 7.86 

Education 4.80 5.21 5.30 5.59 5.53 5.41 5.21 

Health & community services 4.65 4.80 4.64 5.52 5.83 6.21 5.29 

Cultural & recreational services 1.88 1.90 2.43 2.73 3.01 2.97 2.28 

Personal & other services 1.83 2.15 2.51 2.43 2.73 2.84 2.64 

Ownership of dwellings 4.45 5.03 5.27 5.47 5.42 5.61 5.12 

General government 1.78 1.92 2.03 2.11 2.04 2,04 1.88 

Source: Australian Bureau of Statistics. Australian National Accounts.' State Accounts, Catalogue No 5220.0. Canberra, Australian 

Government Publishing Service, 1983/1984 and 1995/1996. 



Table 4.4 Industry/Sector Contributions to Australian GDP 

Industry (Sheet 1 of 2) 
and 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 

Principal Components % % % % % % 

Agriculture, forestry & fishing 5.24 4.71 4.22 4.26 4.41 4.64 4.29 
Mining 5.29 5.23 5.32 4.84 4.60 3.95 4.43 
Manufacturing 18.10 17.96 17.59 16.74 16.43 15.81 15.59 
Electricity, gas & water 4.09 4.06 4.00 4.04 3.84 3.73 3.62 
Construction 7.19 7.46 7.54 7.66 7.43 7.76 7.96 
Wholesale trade 5.73 6.25 6.59 6.36 6.56 6.81 6.16 
Retail trade 7.32 7.53 7,57 7.50 7.54 7.85 7.87 
Accommodation, cafes & restaurants 1.76 1.78 1.82 1.83 1.83 1.94 2.11 
Transport & storage 5.93 6.11 5.98 6.08 6.02 5.85 5.34 
Communications 2.49 2.41 2.42 2.42 2.67 2.56 2.50 
Finance and insurance 1.41 1.00 1.16 1.57 2.18 2.81 2.87 
Property & business services 6.56 6.76 6.84 7.45 7.58 7.90 8.71 
Government administration & defence 4.29 4.20 4.15 4.06 3.96 3.74 3.47 
Education 4.98 4.98 4.94 4.97 4.73 4.47 4.61 
Health & community services 5.55 5.58 5.60 5.77 5.65 5.66 5.61 
Cultural & recreational services 1.45 1.47 1.48 1.37 1.51 1.53 1.58 
Personal & other services 1.81 1.80 1.78 1.87 1.87 1.82 1.86 
Ownership of dweffings 8.32 8.33 8.59 8.85 9.00 9.11 9.40 
General government 2.49 2.40 2.41 2.36 2.20 2.05 2.02 

CONTINUED NEXT PAGE 



Table 4.4 Industry/Sector Contributions to Australian GDP - Continued 

Industry 
and 

Principal Components 
1990/91 

% 
1991/92 

% 
1992/93 

% 
1993/94 

% 
1994/95 

% 
1995/96 

% 

(Sheet 2 of 2) 
13 Year Annual 

Average 

Agriculture, forestry & fishing 3.34 3.23 3.42 3.47 3.04 3.75 4.00 

Mining 4.95 4.74 4.61 4.28 4.34 4.60 4.71 

Manufacturing 14.94 14.42 14.49 14.76 14.77 14.51 15.85 

Electricity, gas & water 3.61 3.83 3.74 3.52 3,26 3.07 3.72 

Construction 7.46 6.80 6.48 6.58 6.86 6.55 7.21 

Wholesale trade 6.36 6.14 6.00 6.113 5.96 6.02 6.24 

Retail trade 7.67 7.72 7.72 7.93 7.83 7.81 7.68 

Accommodation, cafes & restaurants 2.24 2.25 2.21 2.21 2,39 2.37 2.06 

Transport & storage 5.18 5.24 5.18 5.28 2.50 5.13 5.37 

Communications 2.72 2.98 2.88 2.82 2.91 2.96 2.67 

Finance and insurance 3.06 3.21 3.85 4.11 3.86 3.89 2.69 

Property & business services 8.51 8.47 8.48 8.25 8.98 9.16 7.97 

Government administration & defence 3.58 3.75 3.75 3.82 3.76 3.77 3.87 

Education 4.78 4.96 5.18 5.18 4.98 4.78 4.89 

Health & community services 6.06 6.27 6.20 6.16 6.07 6.17 5.87 

Cultural & recreational services 1.56 1.66 1.67 1.72 1.81 1.77 1.58 

Personal & other services 1.99 2.17 2.20 2.14 2.23 2.28 1.99 

Ownership of dwellings 9.91 10.05 9.87 9.64 9.51 9.53 9.24 

General government 2.09 2.10 2.07 2.00 1.93 1.88 2.15 

Source: Australian Bureau of Statistics. Australian National Accounts: State Accounts, Catalogue No 5220.0. Canberra, Australian Government 

Publishing Service, 1983/1984 and 1995/1996. 
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4.4 ROYALTIES, OTHER MINING REVENUE AND ROYALTY 
EQUIVALENT PAYMENTS 

As mentioned earlier, royalties are payments to the owners of property 

for the right to use that property. In Australia the Crown 

(FederallStatelTerritory Governments) owns all rights to on and offshore 

mineral resources, irrespective of land ownership or title (eg. unoccupied 

Crown land, pastoral and other forms of leasehold, freehold title or 

Aboriginal land). 

Royalties collected by the Crown from mineral resource companies are 

generally included in consolidated revenues and applied, along with other 

revenues, to disbursements for a wide range of government funded 

activities. While the general disbursement and economic impacts of 

royalties collected in the Northern Territory is not known (eg. is 

disbursement on debt servicing, grants to sporting bodies, or recurrent 

expenditures), discussion of royalty collections in the Northern Territory 

does however, provide an indication of royalties received from activities 

carried out in remote regional areas, as well as background information 

relating to Royalty Equivalent Payments (mining money) paid to the 

Aboriginals Benefit Reserve (formerly the Aboriginals Benefit Trust Account 

- ABTA) by the Commonwealth Government. 

The principal Northern Territory mineral royalty regime is the Mineral 

Royalty Act 1982 (amended 1987) and levies royalty at the rate of 18 percent 

of net value which approximates operating profit. This royalty is payable by 

any production unit (mine) where the calculated net value exceeds $50,000 

(extractive minerals are exempted from the application of the Mineral 

Royalty Act - no royalty is payable on extractive mineral production). 

The net value for royalty purposes represents the gross revenue from 

mining activity less certain allowable deductions, which largely correspond 

to normal commercial expenses incurred in mining operations. The gross 

revenue is generally defined as the value of minerals shipped from the mine 

site, estimated at arms length prices. 
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Prior to the introduction of the Mineral Royalty Act in 1982, mining 

activity in the Northern Territory (with the exception of uranium and 

bauxite/alumina) was subject to the Mining Act, which levied an ad valorem 

royalty of 1.25 percent on the value of production for mining on non-

Aboriginal land and 2.5 percent on the value of product for mining on 

Aboriginal land. However, with the passage of time and the need for 

mineral leases to be renewedlextended all mines, with the exception of 

uranium and bauxite/alumina mines, now come under the Mineral Royalty 

Act. 

The introduction of a profit based royalty system was brought about 

largely by the perception that a profit based royalty system would be more 

economically efficient than an ad valorem based system. 

The perception of the ad valorem royalty system was that it discouraged 

investment (if set too high), tended to encourage high grading of reserves 

and discouraged the development of low-grade deposits. The ad valorem 

royalty system was therefore perceived to be anti-development. 

According to Northern Territory Government personnel involved in 

developing the Mineral Royalty Act there were a number of reasons for the 

shift to a profit based royalty system. It was considered that a profit based 

royalty would be allocatively efficient, less likely to distort investment and 

production decisions, and would encourage the development of the Northern 

Territory's mineral resource sector including marginal deposits, as royalties 

would be based on a mining project's capacity to pay. It was also considered 

likely that in the long-term, royalty payments to the Northern Territory 

under a profit-based royalty would be greater than if the ad valorem system 

were to remain in place. 

Irrespective of whether the assumptions relating to the long-term 

benefits of changing the royalty regimes are correct, it is without doubt that 

mineral royalty receipts increased appreciably with the gradual transfer of 

pre 1982 operating mines from the Mining Act to the Mineral Royalty Act, 
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and the inclusion of new mines under the profit based regime. Royalty 

collections increased from less than 1 percent of total production in 

1978/1979 to just over 3 percent in 1995/1996. 

Up until the early 1990s the legislation covering the payment of 

royalties from the Gove operation was the Mining (Gove Peninsula Nabalco 

Agreement) Act 1968. This Act levied royalties on the basis of output at the 

rate of $0.40 per dry long tonne on bauxite processed to alumina in 

Australia and $0.50 per tonne on bauxite exported unprocessed. A new 

royalty regime for Nabalco's Gove operations was negotiated in the early 

1990s and is subject to a non-disclosure clause; therefore no further 

discussion of the bauxite/alumina royalty regime is possible. 

Uranium mines in the Northern Territory are not subject to specific 

Northern Territory legislation in relation to royalties, but are regulated by 

specific agreements between the Commonwealth Government and the 

uranium mining companies (uranium mining was reserved for the 

Commonwealth at the time of self-government in 1978). Uranium royalties 

are payable to the Commonwealth and are ad valorein rates based on the 

value of ore extracted, less deductions for treatment and transportation 

costs. There are two royalty rates, one for Queensland Mines' Nabarlek 

mine and the other for Energy Resources Australia's Ranger Mine. The 

Queensland Mines' royalty was set at 3.75 percent, of which 1.25 percent 

(33 percent of the total royalty) was remitted to the Northern Territory by 

the Commonwealth as payment in lieu of royalty (this amount is equivalent 

to the ad valorem rate that would have been levied on both uranium mines 

under the old Mining Act). The remaining 2.5 percent (67 percent of total 

royalty) is paid by the Commonwealth to the Aboriginals Benefit Reserve 

(ABR) for its administration and distribution to Aboriginal people (around 

30 percent), and for distribution to the Land Councils (around 70 percent). 

The Energy Resources of Australia (Ranger mine) royalty rate was set at 

5.5 percent, of which 1.25 percent (23 percent of the total) was remitted to 

the Northern Territory Government and the balance, 4.25 percent 

(77 percent of the total) to the ABR (30 percent for its administration and 
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distribution to Aboriginal people throughout the Northern Territory, and 

70 percent for distribution to the Land Councils). Payments made by the 

Commonwealth to the ABR are referred to as Royalty Equivalent Payments. 

Details of the payments received by the Northern Territory Government 

from the Commonwealth in lieu of uranium royalties in current and real 

dollar terms are included in Tables 4.5 (page 159) and 4.6 (page 160). 

Another, but not so well advertised royalty or quasi royalty imposed on 

uranium mining is the Uranium Export Levy. This charge on uranium 

oxide exports is levied by the Commonwealth Government under the 

Customs Tariff (Uranium Concentrate Export Duty) Act 1980, and was 

introduced, ostensibly, to help fund the work of the Commonwealth Office of 

the Supervisory Scientist established to carry out environmental monitoring 

and research relating to uranium mining activities in the Alligator Rivers 

Region. 

Initially, the levy was set at $0.11 per kilogram of uranium oxide 

concentrate exported. In the years 1987, 1988, 1989 and 1990, the levy was 

increased to $0.80 per kilogram, $1.02 per kilogram, $1.15 per kilogram and 

$1.30 per kilogram respectively. 

As the collection of this levy/royalty does not involve the Northern 

Territory (all payments are remitted directly to the Commonwealth) it is not 

intended to include this levy in Northern Territory royalty receipts. 

However, it should be noted that the use of this levy to help fund the work 

of the Office of the Supervising Scientist would contribute in some degree, to 

the general level of scientific research and economic activity in the Northern 

Territory, and as such, could be seen as flow-on effects from mineral 

resource sector activity (in real terms around $44 million has been collected 

by the Commonwealth Government since the introduction of the uranium 

export levy in the mid 1980s through to 1995/1996). 

Onshore crude oil and natural gas are subject to the payment of royalty 

under the Petroleum Act. This royalty is calculated at a rate of 10 percent of 
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gross wellhead value and currently applies to operations at the Mereenie 

and Palm Valley fields in Central Australia. 

Offshore oil and gas production is subject to Commonwealth legislation. 

The 1979 Offshore Constitutional Settlement provided for a 60:40 sharing of 

offshore royalties between the States/Territories and the Commonwealth 

(offshore royalty was levied at the basic rate of 10 percent of the wellhead 

value). 

In the mid-seventies when crude oil prices rose dramatically, the 

Commonwealth Government introduced the crude oil excise which was 

payable on all crude oil produced from the well (royalty was payable only on 

crude oil that was marketed). As a result, the share of total Government 

tax take moved markedly in favour of the Commonwealth Government. 

In 1987 the Commonwealth Government introduced the Resource Rent 

Tax to replace royalty and crude oil excise. There was some early 

discussions concerning revenue sharing between the States/Territories and 

the Commonwealth, but no agreement was reached on the shares for the 

respective Governments. The Commonwealth Government's position was 

that the Offshore Constitutional Settlement no longer applied as it related 

to royalty and the Resource Rent Tax was a tax not a royalty. The 

Commonwealth also has the constitutional power to impose its will 

regarding offshore matters. 

In 1990, the Commonwealth Government amended the rules for 

Resource Rent Tax, the most important amendment being the ability for 

companies to write-off allowable costs incurred in one part of Australia 

against income earned elsewhere. 

As a consequence, it is now very difficult to determine what is the "right" 

amount to be shared with each of the States, as Resource Rent Tax 

payments from a company will no longer be solely attributable to crude oil 

or natural gas production from a specific offshore field. 



- 158 - 

This means that the States and the Northern Territory have a reduced 

expectation of revenue from offshore crude oil and natural gas production. 

Given that offshore crude oil production did not commence in the 

Northern Territory until 1986/87 and that Resource Rent Tax payments are 

remitted to the Commonwealth, offshore crude oil royalty taxes have not be 

included in the general analysis of royalty receipts. 

Despite the debate as to the benefits/costs of the various royalty regimes 

and non-disclosure agreements that limit discussion, royalties from mineral 

production increased income to the Crown of the Northern Territory (ie. in 

addition to payroll taxes, fuel franchise fees and other Northern Territory 

Government tax imposts paid by the mineral resource sector) over the 

eighteen-year period 1978/1979 to 1995/1996 and augmented the 

contribution of the mineral resource sector to the domestic economy of the 

Northern Territory. 

Details of annual royalty receipts in current and real dollar terms are 

contained in Tables 4.5 and 4.6. 

Other mining revenue collected by the Northern Territory over the 

period under review includes tenement fees, map sales, agency fees, 

industrial safety fees and stamp battery fees. Details of annual other 

mining revenue in current and real dollars terms are included in Tables 4.5 

and 4.6. 



Table 4.5 Royalties/Revenue from Mineral Resource Production - Current Dollars 

Current Dollars 

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 
$M $M $M $M $M $M $M $M $M $M 

Mining Royalties 1.26 2.55 5.67 3.02 3.55 3.96 5.48 8.08 7.19 10.64 
Uranium Royalties - - 0.92 1.18 3.73 4.41 4.12 4.45 4.47 3.99 
Other Mining Revenue 0.27 0.42 0.64 0.68 1.97 1.77 1.70 2.95 2.97 2.17 

Totals 1.53 2.97 7.23 4.88 9.25 10.14 11.30 15.48 14.63 16.80 

Current Dollars 

1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 18 Year 
$M $M $M $M $M $M $M $M Totals 

Mining Royalties 9.51 24.08 28.35 28.26 14.94 28.67 25.50 33.70 244.41 
Uranium Royalties 3.21 2.79 3.43 2.07 1.57 1.33 1.30 2.30 45.27 
Other Mining Revenue 2.70 2.82 3.70 4.55 3.59 2.99 2.80 2.42 41.11 

Totals 15.42 29.69 35.48 34.88 20.10 32.99 29.60 38.42 330.79 

Source: Northern Territory Department of Mines and Energy. Royalty Records and Annual Financial Statements. Darwin, Department of 
Mines and Energy, various Years. 



Table 4.6 Royalties/Revenue from Mineral Resource Production - Real Dollars 

Real Dollars 

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 

$M $M $M $M $M $M $M $M $M 

Mining Royalties 3.64 6.70 13.61 6.57 6.93 7.23 9.60 13.05 10.61 14.64 

Uranium Royalties - - 2.21 2.57 7.28 8.04 7.21 7.19 6.60 5.49 

Other Mining Revenue 0.78 1.10 1.54 1.48 3.85 3.23 2.98 4.76 4.39 2.98 

Totals 4.42 7.80 17.36 10.61 18.06 18.50 19.79 25.00 21.59 23.11 

Real Dollars 

1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 18 Year 

$M $M $M $M $M $M $M $M Totals 

Mining Royalties 12.18 28.58 31.96 31.26 16.36 30.83 26.57 33.70 304.01 

Uranium Royalties 4.11 3.31 3.87 2.29 1.72 1.43 1.35 2.30 66.97 

Other Mining Revenue 3.46 3.35 4.17 5.03 3,93 3.21 2.92 2.42 55.58 

Totals 19.75 35.24 40.00 38.58 22.01 35.47 30.85 38.42 426.55 

Source: Tables 4.5 and 3.2. 
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Over the period 1978/1979 to 1995/1996 some $427 million worth of 

royalties and other mining revenue was paid by the mineral resource sector, 

either directly to the Northern Territory Government or indirectly via the 

Commonwealth Government, as in the case of uranium royalties. 

According to renown American economist J K (Kenneth) Gaibraith... 

"...The  most general service of the compassionate state is to supply 
some income to those otherwise devoid. As an intensely practical 
matter, nothing more effectively limits freedom, including freedom of 
expression, as the total lack of money." 

[Gaibraith, J. K. cited in Cuadrado-Roura et al 1994, p.681 

Under the Aboriginal Land Right (Northern Territory) Act 1976 (ALRA), 

the Aboriginals Benefit Reserve (ABR) on behalf of Aboriginal people, 

receives payments from the Commonwealth Government of sums equivalent 

to royalties (Royalty Equivalent Payments) paid by mineral resource sector 

companies to the Commonwealth and Northern Territory Governments for 

mineral resource activities carried out on Aboriginal land (land granted 

under the ALRA). 

Royalty Equivalent Payments are distinct from payments that 

Aboriginal groups receive from mining companies as a result of negotiations 

between the Traditional Owners and the mining companies. These 

negotiated payments are a form of toll. Royalty Equivalent Payments are 

received and distributed by the Aboriginals Benefit Reserve. Toll payments 

made by mining companies go directly to the Traditional Owners. 

Unfortunately, in most cases details of these negotiated direct payments are 

subject to confidentiality agreements and are therefore not available for 

analysis and comment. 

The ABR was established through the vehicle of the Aboriginal Lands 

Right (Northern Territory) Act. The purposes for its establishment are to 

administer the accounts of the fund and to distribute funds to the various 

Aboriginal Land Councils and Aboriginal peoples throughout the Northern 

Territory. 
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The general disbursement of Royalty Equivalent Payments is: 

30 percent to the ABR for administrative and operating costs (including 

the payment of taxes such as fringe benefits and mining withholding 

taxes) and for payments, in the form of grants, loans and other 

payments, for the benefit of Aboriginal people throughout the Northern 

Territory; 

40 percent to the land councils to cover their administration and 

operating costs - disbursements to the land councils in 1995/1996 were; 

22 percent to the Northern Land Council, 15 percent to the Central land 

Council, 2 percent to the Tiwi Land Council, and 1 percent to the 

Anindilyakwa Land Council; and 

30 percent to the land councils for distribution to Aboriginal 

organisations in areas affected by mineral resource sector activity. 

Royalty Equivalent Payments for the eighteen-year period 1978/1979 to 

1995/1996 in current and real dollar terms are detailed in Tables 4.7 (page 

165) and 4.8 (page 166). Reliable data relating to expenditure patterns of 

all the various groups and individuals receiving disbursements from the 

ABR is not available. Attempting to apply and analyse multiplier impacts 

resulting from the disbursement of ABR funds is therefore not practical. 

However, qualitative judgement based on advice received from Mr. Kirk 

Whelan, Manager of the Department of Mines & Energy's Land Access Unit, 

suggests that regional multiplier impacts associated with the spending of 

individuals would be considerable, given that Aboriginal people are 

generally consumption oriented and not savings oriented, and that their 

consumption of goods and services is from local (Northern Territory) 

suppliers, thereby minimising the effects of interstate leakages on the 

multiplier impacts as they spread through the economy. 

Pritchard and Gibson in 'Bottom up in the Top End' support this 

conclusion, stating that... 
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"Tracing the expenditure patterns of Aboriginal organisations in the 
Katherine region highlights a highly localised sourcing of materials, 
supplies and services, and consequently, pervasive local multipliers. 
For this report, all expenditure of two major Aboriginal organisations 
and three Aboriginal owned enterprises in the Katherine region were 
recorded and agglomerated by geographic location into four broad 
categories: local (services or items bought within the Katherine 
region); elsewhere in the Top End (from centres such as Darwin and 
Jabiru); interstate and overseas. The purchases which make up the 
inventory of Aboriginal organisations' expenditure include a diverse 
range of items and services such as advertising, accountancy services 
and insurance, rural supplies, vehicle repairs and office stationery. 
Overwhelmingly, spending by these organisations was distributed 
within the Katherine region (92 per cent), with the remaining 
spending distributed relatively equally between other areas in the 
Top End, and interstate. ." 

[Pritchard and Gibson 1996, p.59] 

In addition to the foregoing, Altman and Smith in their final report to 

the Northern Land Council (NLC) on their research work into the impacts 

of mining in Western Arnhem Land reported that over the period 1989 to 

1993 the Nabarlek Traditional Owners' Association received a total of $3.3 

million (current dollars) in Royalty Equivalent Payments of which 57 

percent was expended on vehicles and boats, 28 percent in cash 

distributions to members and 'gift people', and 14 percent on other expenses 

- all locally focused expenditures. [Altman and Smith 1994, pp. 17-21] 

In contrast to the short-term consumption patterns of the Nabarlek 

Traditional Owners' Association, the Gagudju Association's experience has 

been one of looking toward meeting the long-term future needs and 

aspirations of its members, while attempting to improve their lifestyle 

conditions through the provision of health services and facilities such as 

housing, water and electricity supplies on outstations, education and 

employment. [Gagudju Association 1993] 

In pursuit of securing the long-term needs and aspirations of its 

constituents, the Gagudju Association has invested a considerable 

proportion of its mining money in tourism infrastructure (eg. the Cooinda 

Motel at Jim Jim, 'The Croc' hotel at Jabiru, the Border Store at the East 

Alligator Crossing, and the Yellow Waters boat cruise), construction, 
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earthmoving, road maintenance ventures and housing - regionally focused 

expenditures. 

Despite the difficulty in identifying expenditures by sector to determine 

the full economic impacts of Royalty Equivalent Payments, there is little 

doubt that these payments add substantially to the disposable income of 

Aboriginal organisations, and through their expenditure on goods, services 

and investment ventures augment the general level of economic activity in 

the Northern Territory economy, as well as contributing to some degree, to 

the economic development (social wellbeing) of remote regional area 

communities. 

Tables 4.7 and 4.8 provide details of Royalty Equivalent Payments made 

by the Commonwealth Government to the ABR over the period 1978/1979 to 

1995/1996. Over this period the Commonwealth has paid some 

$488 million, in real terms, into the ABR. 

In 1978/1979 and 1979/1980, Royalty Equivalent Payments were paid to 

the ABR as a result of bauxite and manganese mining activities in Arnhem 

Land and on Groote Eylandt. In 1978/1979 Royalty Equivalent Payments 

were around 1 percent of the total value of mineral resource sector output 

on Aboriginal land. 

The application of the Mineral Royalty Act to manganese operations, the 

commencement of onshore hydrocarbon extraction and gold mining on 

Aboriginal land, as well as changes to the bauxite and alumina royalty 

regime significantly increased royalty equivalents payments for other 

minerals (ie. minerals other than uranium) in the late 1980s and early 

1990s. In 1995/1996 other minerals accounted for just over 82 percent ($22 

million) of total Royalty Equivalent Payments, uranium Royalty Equivalent 

Payments were in the order of $5 million, down from the 1982/1983 peak of 

$27 million. Reflecting the foregoing, Royalty Equivalent Payments as a 

percentage of mineral resource sector output on Aboriginal land was in the 

order of 3 percent in 1995/1996. 



Table 4.7 Royalty Equivalent Payments - Current Dollars 

Current Dollars 

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 
$M $M $M $M $M $M $M $M $M $M 

Other Minerals 1.97 2.22 2.34 6.81 5.98 3.52 5.27 7.66 5.95 6.38 
Uranium - - 2.31 3.00 13.78 13.74 12.84 13.88 13.95 12.43 

Totals 1.97 2.22 4.65 9.81 19.76 17.26 18.11 21.54 19.90 18.81 

Current Dollars 

1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 18 Year 
$M $M $M $M $M $M $M $M Total 

Other Minerals 8.79 25.08 22.86 27.15 13.25 27.76 25.10 21.90 219.99 
Uranium 10.04 9.22 10.42 6.98 5.34 4.53 3.60 4.70 140.76 

Totals 18.83 34.30 33.28 34.13 18.59 32.29 28.70 26.60 360.75 

Source: Whelan, K. A Comparative Analysis Between Some States and the Northern Territory Concerning Issues and Programs Relating to 
Aboriginal Affairs. Darwin, Department of Mines and Energy, 1995, p. 4. 
Aboriginals Benefits Trust Account. 1995/1996 Annual Report. Canberra, Australian Government Publishing Service, 1996, p.26. 

I. 



Table 4.8 Royalty Equivalent Payments - Real Dollars 

Real Dollars 

1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 

$M $M $M $M $M $M $M $M $M $M 

Other Minerals 5.72 5.82 5.62 14.80 11.68 6.42 9.23 12.37 8.78 8.78 

Uranium - - 5.55 6.52 26.90 25.05 22.48 22.42 20.60 17.10 

5.72 5.82 11.17 21.33 38.58 31.47 31.71 34.79 29.38 25.87 

Real Dollars 

1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 18 Year 

$M $M $M $M $M $M $M $M Totals 

Other Minerals 11.27 29.77 25.77 30.03 14.51 29.85 26.16 21.90 278.46 

Uranium 12.87 10.94 11.75 7.72 5.85 4.87 3.75 4.70 209.07 

24.14 40.71 37.52 37.75 20.36 34.72 29.91 26.60 487.53 

Source: Tables 4.7 and 3.2. 
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4.5 INPUT-OUTPUT IMPACT ANALYSIS2  

The assessment of flow-on or multiplier effects resulting from an 

industry's production and disposal of its output, its purchases of inputs, and 

final demand for its product is carried out using input-output transaction 

tables (or as they are often called, input-output models). 

4.5.1 Input-Output Concepts 

To demonstrate the mechanics of input-output transactions, Table 4.9 

(page 171) has been developed in tabular and matrix format. The table is 

divided into four quadrants; the intermediate quadrant, the final demand 

quadrant, the primary inputs quadrant, and the primary inputs to final 

demand quadrant. Industries/sectors in the intermediate quadrant are 

endogenous to the input-output system, that is, the level of economic 

transactions of each industry (ie. its output, employment) is reliant on the 

degree of economic activity taking place in the input-output system. Sectors 

in the other quadrants are considered to be exogenous to the economy, that 

is, the extent of economic activity in each sector is dependent on external 

influences outside the industry links endogenous to the input-output 

system. 

According to McDonald in his 1987/1988 update of 1-0/NT3... 

The classification of sectors into 'endogenous' and 'exogenous' is 
always somewhat arbitrary, depending upon data availability and 
the particular use made of the model. The household sector, which 
supplies labour as an input to the intermediate sectors, and 
purchases some of their output in the form of consumption 
expenditure, is treated as exogenous in the standard, 'open' input-
output model. In some applications, the household sector is regarded 
as endogenous and the model is termed 'closed'. In this latter form, 
household consumption expenditure is viewed as being entirely 
endogenous in the sense that it only depends upon household income 
which in turn depends upon the level of output of each sector." 

[McDonald 1990, p.3] 

2 While it is recognised that construction of mine infrastructure is the consequence of mining 
company decisions to proceed with the development and exploitation of given resources, 
the construction phase of mine site development is classified as construction industry 
activity, not mining industry activity. Given the foregoing, it is not intended to address the 
multiplier impacts of construction industry activity resulting from mine site development 
in this thesis. 
The author of this thesis was extensively involved in updating 1-0/NT to 1987/1988 data. 
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The intermediate quadrant (or inter-industry quadrant) reflects the 

interdependency of producing industries within the economy, that is, it 

details the outputs of a specific industry sold to other firms within the 

economy, as well as final demand for the industry's output. For example, 

reading across the Other Minerals row we see that this sector purchased 

$31.8 million of its own output, the Sheet Metals sector purchased $32,000 

of Other Minerals output, Road Transport $144,000 and Wholesale/Retail 

$421,000. Also, $416.3 million of this sector's output was exported (see final 

demand quadrant), and total sector production (output) was $448.6 million - 

the sum of row entries. 

Conversely, reading down the Other Minerals column provides details of 

the purchases that the industry make from other industries/sectors, that is, 

it details an industry's input structure. Reading down the Other Minerals 

column, the sector purchased $31.8 million of its own output as input, 

$3,000 worth of inputs from the Sheet Metals sector, $2.8 million from the 

Road Transport industry, $1.4 million from the Wholesale/Retail sector, 

$14.7 million from Households for labour (see primary inputs quadrant), 

and $385.8 million of other primary inputs. 

Likewise, reading down the other industry columns provides an 

overview of each industry's inputs, and reading across each row provides a 

picture of each industry's output sales to other industries as input to those 

industries, as well as final demand for each industry's output. 

Primary inputs (see primary inputs quadrant - Table 4.9, page 171) are 

those inputs sourced from outside the local economy and includes the 

household sector (labour - wages and salaries), imports, gross operating 

surpluses, other value-added, depreciation and indirect taxes. 

Final demand, or the final use of industry output, is output destined for 

other uses other than as input for other producing industries within the 

economy - other uses include final consumption, export, capital formation 

and other final demand. 
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The primary inputs to final demand quadrant details those transactions 

that are not derived through the input-output system (eg. imports 

purchased by the household sector) and link primary inputs to final 

demand. 

It is evident from the foregoing, input-output analysis methodology is 

based on economic transaction tables (ie. a set of regional accounts) 

developed by the tracking and quantification of intraiinter-industry 

economic transactions at a given point in time - usually transaction that 

have taken place over a year. Transaction tracking identifies how much of 

each industry's output, in dollar terms, is sold to other industries in the 

economy, the extent to which each industry consumes its own output as an 

input, and the level of outputs and inputs sold to, or sourced from, firms 

outside the economy. For example, manganese, a mineral resource sector 

output, sold to the manufacturing sector within the economy for use in the 

manufacture of dry-cell batteries, is an inter-industry transaction. On the 

other hand, calcified limestone or quicklime as it is commonly known (a 

mineral resource sector output) is used by mineral resource operators as an 

acid mine water neutralising agent, its purchase by mineral resource 

operators is an intra-industry transaction. 

The determination of each industry's cost and input structure, as well as 

the intra-industry and inter-industry distribution of its outputs provides the 

foundation of input-output transaction tables and the generation of industry 

output, income, and employment multipliers. 

As stated previously, the transaction table details the production and 

disposal of an industry's output, as well as its purchases of inputs or, put 

another way, the transaction table details the supply and demand system of 

an economy's production system. Mathematically, this supply and demand 

system is represented by the following equations: 

X1 X11+X12+X13+ (4.1) 

x2 x21+x22+x23  .......  +x2n+Y2  

x3  = x31+x32+x33+ ......  +x3n+Y3  

xn  = xni+xn2+xn3  .......  +xnn+Yn 
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Where: 

X1  = The total output of intermediate industry i, that is, 

the sum of sales by industry/sector i to other intermediate 

industry/sectors, the household sector and other categories 

in the final demand quadrant. 

X jj  = The flow of goods and services (output) of 

industry/sector i to industry/sector j, that is, intermediate 

transactions from industry/sector i to industry/sector j. 

Y = The sum of sales (output) of industry/sector i to all 

categories of final demand. 

n = The number of industries/sectors. 

Given that the transaction table, as a set of regional accounts, must 

balance then the relationship between supply (Xi) and demand 

must prevail. Likewise, total output (Xi) should equal total inputs (Ia). 

By way of example and using the output data in row one (Other 

Minerals row) of the transaction table we see that: - 

Xi = Xii + X12 + X13 + X14 + Y1 

Restating the above using column and quadrant headings from the 

transaction table the equation becomes: - 

Total Output ($000s) = OM + SM + RT + W&R + Total Final Demand 

= 31,769 + 32 + 144 + 421 + 416,273 

= 448,639 

Conversely, using the input data in column one (Other Minerals column) 

of the transaction table we see that: - 

Ii = Xii + X21 + X31  + X41 + Li 

Restating the above using column and quadrant headings from the 
transaction table the equation becomes: - 

Total Inputs ($000s) = OM + SM + RT + W&R + Total Primary Inputs 
= 31,769 + 3 + 2,812 + 1,402 + 412,653 
= 448,639 



Table 4.9 Input-Output Four Sector Model Transaction Table ($000s) 

Industry/Sector OM SM RT W&R 
Sub HH Exports Capital 0/Final Totals 

Totals Demand 

Intermediate Final Demand 

Other Minerals (OM) 31,769 32 144 421 32,366 416,273 - - - 448,639 

Sheet Metals (SM) 3 117 309 279 708 - - - 12,885 13,593 

Road Transport (RT) 2,812 368 1,036 3,494 7,710 35,740 29,761 - 45,513 118,724 

Wholesale/Retail (W&R) 1,402 142 1,054 12,368 14,966 233,390 - - 79,297 327,653 

Sub-Totals 35,986 659 2,543 16,562 55,750 685,403 29,761 - 137,695 908,609 

Primary Inputs Primary Inputs to Final Demand 

Households (HH) 18,700 3,340 33,870 166,771 222,681 - - - - 222,681 

Other Value-Added 335,824 1,680 37,721 116,520 491,745 - - - - 491,745 

Imports 58,129 7,914 44,590 27,800 138,433 92,921 - - 13,870 245,224 

Totals 448,639 13,593 118,724 327,653 908,609 778,324 29,761 - 151,565 1,868,259 

Employment 401 94 1,440 9,055 

Transaction Matrix 

Users/Producers Intermediate Industry/Sector 
of Output 1 1 2..........n 

Final 
Demand 

Total 
Output 

Industry 
1 
2 

n 
Primary Inputs 
Total 

x11 x12 ... ... ... ... .... ..... ... ......  x ln  
x 22 .............................. 

X ni X n2 ... ... ... ... ..... .... ... ... ...  Xnn 

L1 L2  ... ... ... ... ... ...... ........ ... L 
11 12 ... ... ... ... ............. ... ... ...  I 

x l  

X2 

xn 
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As stated earlier in this chapter, the transaction table provides a 

detailed snapshot of an economy at a given point in time and is the 

foundation of the input-output system, in that it provides the basic data for 

calculating direct and inverse matrix coefficients used to determine 

industry/sector multipliers. The direct coefficients also provide a clearer 

picture of the purchasing pattern of each industry/sector in the intermediate 

quadrant. 

The computation of direct coefficients (notated as aij) and also known as 

input-output coefficients or technical coefficients, is the first step toward 

determining input-output multipliers. Direct coefficients are calculated by 

dividing industry/sector column totals (Ia) in the transaction table into each 

column entry (X) for that industry/sector, that is aij = 

The foregoing reflects the direct requirements of each industry/sector j 
for output from industry sector i for each unit of output (usually one dollar) 

of industry/sector J. Given this, the model now becomes equations 4.2. 

X1  = a11X1+a12X2+a13X3+ (4.2) 

x2  = a21X1+a22X2+a23X3+...... 

x3 a31X1+a32X2+a33X3  .......  +23nxn+Y3  

X = a 1X1+a 2X2+a 3X3+...... 

Equations 4.2 can be expressed in matrix format as X = AX+Y 

where: (1) X is the vector of total industry/sector output, (2) A = aij and (3) Y 

is the vector of total final demand. 

The direct coefficients (aij) can be isolated from equation 4.2 and grouped 

into matrix format so that: - 

Industry 1 2................................n 

1 a11 a19  ............................. a1  

2 a21 a22  ............................. a9 
3 • a31 a32  ............................. a3  

na a9............................. 
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Dividing each column element (X) of the transaction table's 

intermediate quadrant by each element's respective column total (Is), 

results in the above matrix being restated as follows: - 

0.07081 0.00235 0.00121 0.00128 

A - 0.00001 0.00861 0.00260 0.00085 
- 0.00627 0.02727 0.00873 0.01066 

0.00313 0.01045 0.00888 0.03775 

For example, the computation of all = Xll[ll, that is the other minerals 

element in column one divided by column one total (31,769 - 448,639), 

results in a direct coefficient of 0.07081 

These coefficients are usually only calculated for the intermediate 

quadrant (open model), and the intermediate quadrant plus the household 

sector for the closed model. However, if government and other categories 

are to be included in the closed model, coefficients are calculated for the 

whole table - in this thesis coefficients for the whole table have been 

calculated for information purposes only. In tabular format, these 

coefficients (open and closed models) are, in input-output terminology, 

termed the A matrix. 

Direct coefficients for open and closed versions of the four-industry 

model in Table 4.9 (page 171) are listed in the A matrix section of Table 4.10 

(page 177). The elements in the A matrix can be used to determine the 

supply and demand requirements for an industry resulting from a unit (one 

dollar) increase in final demand for an industry's output. For example, 

reading down the road transport industry column we see that for each one 

dollar (100 cents) of output of this industry it made a total of 2.14 cents in 

first round purchases of inputs from other intermediate quadrant 

industries. That is, one dollar (100 cents) multiplied by the sum of the 

direct coefficients of the intermediate quadrant industries providing inputs 

to the road transport industry. Disaggregating the total input purchases of 

this industry we see that of its total input requirements, it purchased: 
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• 0.12 cents of inputs from the other minerals industry (ie. $1 x the direct 

coefficient of 0.0012 1); 

• 0.26 cents from the sheet metals industry ($1 x 0.0026); 

• 0.87 cents of inputs from itself ($1 x 0.00888); and 

• 0.89 cents of inputs from the wholesale/retail industry. 

Aggregating each of the dot points results in a total value of input 

purchases of 2.14 cents by the road transport sector from itself and other 

industries/sectors in the intermediate quadrant. 

Reading across the road transport industry row we see that for every 

unit (one dollar) of output from this industry the: 

• other minerals sector purchased 0.63 cents of road transport industry 

output as input to its production process (ie. $1 x the other minerals 

direct coefficient of 0.00627); 

• sheet metals industry 2.71 cents of inputs from the road transport 

industry (ie. $1 x the sheet metals industry direct coefficient of 0.02707); 

• road transport industry 0.87 cents of its own output as intra-industry 

purchases; and 

• wholesale/retail sector 1.1 cents of output. 

In total, regional industry purchases from the road transport industry 

were in the order of 5.31 cents for every 100 cents of road transport industry 

output. 

As can be appreciated from the foregoing, direct coefficients reflect the 

first round effects of an industry's purchases in response to the impact of a 

one dollar increase in final demand for its output. The flow-on effects 

created by the first round purchases result in a series of second round 

effects as industries supplying the impacted industry in turn purchase 

inputs from other industries to meet the increase in demand for their 

output. This process of 'ripple effects' continue to the... nth  round of effects 

until the economy is once again in equilibrium - that is, the accounts are 

balanced. 
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Determination of these additional impacts is calculated by multiplying 

the A matrix by itself for each stage of the flow-on effects. The combination 

of the initial impact and the results of multiplying the A matrix by itself for 

each stage of the flow-on effects results in the equation: 

I+A2+A3  ....... +A = (I-A)-' (4.3) 

Where (I-A)' is termed the 'Leontief Inverse Matrix' - named after the mid 

twentieth century American economist, Wassily Leontief who pioneered the 

development of the input-output model. The Leontief inverse matrix is 

usually defined by the equation: 

Z = (I-A)-1  = Z13 (4.4) 

Therefore, Z = Z, where Zl)  is the total requirement coefficient, that is, 

the total output from industry/sector i required by industry sector j to meet 

a one dollar increase in final demand for its output. 

There are a number of methods that can be used to compute the inverse 

matrix, the method employed here is the 'Gauss-Jordan Elimination 

Method', which is consistent with the common use made of iterative 

methods to compute coefficients for the inverse Z matrix. An example of 

this methodology, using A matrix open model data in Table 4.10 (direct 

coefficients), is as follows: 

0.07081 0.00235 0.00121 0.00128 

A - 0.00001 0.00861 0.00260 0.00085 
0.00627 0.02727 0.00873 0.01066 
0.00313 0.01045 0.00888 0.03775 

0.92919 -0.00235 -0.00121 -0.00128 

A ' -0.00001 0.99139 -0.00260 -0.00085 
- -0.00627 -0.02707 0.99127 -0.01066 

-0.00313 -0.01045 -0.00888 0.96225 
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After four iterations the following Z matrix coefficients were computed 

for the open model. 

r 1 0 0 01 r 0.07081 

I A 
I 0 
I 

1 0 0 I 
I - 

I 0.00001 
I - 

= 0 0 1 0 0.00627 

L
0 0 0 1] 

L 
0.00313 

0.00235 0.00121 0.00128 
0.00861 0.00260 0.00085 
0.02727 0.00873 0.01066 
0.01045 0.00888 0.03775 

1.07622 0.00260 0.00133 0.00145 

z - 0.00003 1.00877 0.00265 0.00092 
- 0.00685 0.02768 1.00899 0.01121 

0.00356 0.01122 0.00934 103935 

Z (open model) and Z*  (closed model) matrix coefficients, based on 

transaction data in Table 4.9, are detailed in Table 4.10. 

With the exception of the employment initial effect coefficient, A and Z 

matrix coefficients were used to calculate the multipliers listed in Table 

4.11 (page 183) - formulae for each stage of effects are detailed at the 

bottom of the table. 

The employment initial effects coefficient is calculated by dividing the 

employment figure at the bottom of each column in Table 4.9 by the 

corresponding industry row total output. For example, the employment 

figure at the bottom of the other metals column is 401 and the 

corresponding industry row total output is $448,639 (in $000s). Dividing 

the employment number by the dollar value results in an initial effect 

coefficient of 0.00089 for every $1000 worth of total industry output. 

Table 4.10 lists A, Z and Z*  coefficients for both open and closed models 

for the example economy. 



Table 4.10 Input-Output Four Sector Model Coefficients 

Industry/Sector Other Sheet Road Wholesale Other Sheet Road Wholesale House- 

Minerals Metals Transport Retail Minerals Metals Transport Retail holds 

A Matrix (Open Model) A Matrix (Closed Model) 

Other Minerals 0.07081 0.00235 0.00121 0.00128 0.07081 0.00235 0.00121 0.00128 0.53483 

Sheet Metals 0.00001 0.00861 0.00260 0.00085 0.00001 0.00861 0.00260 0.00085 0.00000 

Road Transport 0.00627 0.02707 0.00873 0.01066 0.00627 0.02707 0.00873 0.01066 0.04592 

Wholesale/Retail 0.00313 0.01045 0.00888 0.03775 0.00313 0.01045 0.00888 0.03775 0.29986 

Households 0.04168 0.24571 0.28528 0.50899 0.04168 0.24571 0.28528 0.50899 0.00000 

Other Value-Added 0.74854 0.12359 0.31772 0.35562 0.74854 0.12359 0.31772 0.35562 0.00000 

Imports 0.12957 0.58221 0.37558 0.08485 0.12957 0.58221 0.37558 0.08485 0.11939 

Totals 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Z Matrix (Open Model) Z* Matrix (Closed Model) 

Other Minerals 1.07622 0.00260 0.00133 0.00145 1.11120 0.04468 0.21233 0.38451 0.71935 

Sheet Metals 0.00003 1.00877 0.00265 0.00092 0.00006 1.00880 0.00281 0.00120 0.00052 

Road Transport 0.00685 0.02768 1.00899 0.01121 0.01009 0.03158 1.02853 0.04669 0.06663 

Wholesale/Retail 0.00356 0.01122 0.00934 1.03935 0.02263 0.03415 0.12434 1.24813 0.39208 

Households (h) 0.06073 0.07303 0.36625 0.66493 1.24868 

Totals 1.08666 1.05027 1.02232 1.05293 1.20471 1.19224 1.73425 2.34545 2.42726 

Employment (e) 0.00089 0.00692 0.01213 0.02764 

-1 
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Input-output multipliers are a useful economic analytical tool for the 

application of 'what-if analysis to ascertain the economy wide effects of a 

change in final demand for a specific industry's output, changes in 

government staffing levels, or major project development. A brief overview 

of the mechanics of input-output multiplier analysis is as follows: 

• The initial effect is a change in the final demand for a specific sector's 

output by any of the categories represented in the final demand 

quadrant. The initial effect is the cause or stimulus that sets in train a 

string of effects that leads to a change in the level of activity within an 

economy. This change in activity, or flow-on effects on other sectors, 

combined with the initial effect results in a change in total economic 

activity that is greater than the initial effect. McDonald defines the 

initial effect as follows... 

"A change of one dollar in final demand for the output of any sector 
will have as an initial effect a one unit change in the output of that 
sector. This is the one unit base of the output multiplier. Associated 
with this one unit change in output by the sector will be an initial 
change in household income and employment." 

[McDonald 1990, p.7] 

• First round effects refer to the changes in output from other sectors to 

meet the supply (input) needs of the sector affected by the initial impact 

of the change in final demand. Other sectors will, in turn, have to vary 

output levels to meet demand from sectors that change output levels as 

a result of the first-round effects. These changes in sector output are 

referred to as the industrial support effects. 

In the multiplier table (Table 4.11, page 183) the initial effect for the 

income multiplier row titled 'other minerals' is 0.04168 and is the direct 

coefficient resulting from the division of the column total ($448,639)  in 

Table 4.9 into the household column entry of $18,700 in Table 4.9. The 

first round effect is the sum of each column entry (aj) in the other 

minerals column in the A matrix section of the coefficient table (Table 
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4.10) multiplied by the corresponding household sector row entry (hi) in 

the coefficient table. 

That is: - 

(0.07081 x 0.04168) + (0.00001 x 0.24571) + (0.00627 x 0.28528) +... 

.(0.00313 x 0.50899) = 0.00633. 

The first round income multiplier of 0.00633 for the other minerals 

sector reflects the extent by which total household incomes change in all 

sectors as a result of the initial one dollar change in final demand. The 

change in industry/sector incomes is a composite of a 0.295 cent change 

in other minerals sector incomes {ie. $1 x (0.07081 x 0.04168) = 0.295 

cents or $0.002951; a 0.0002 cent change in sheet metals industry 

household incomes; 0.1789 cent change in road transport industry 

household incomes; and 0.1593 cent change in wholesale/retail sector 

household incomes. The total change in household incomes is 0.633 

cents ($0.00633). 

The income industrial support effects for the other minerals row in the 

multiplier table is 0.0062, and is calculated by summing the result of 

multiplying each column entry (Zj) in the other minerals column in the Z 

matrix by the corresponding household row entry (hi) in the coefficient 

table, then subtracting the household column entry in the other 

minerals column (hi), as well as the sum of the result of multiplying each 

column entry in the other minerals column in the A matrix (aj) by the 

corresponding household row entry (h) in the coefficient table. 

That is: - 

((1.07662 x 0.04168) + (0.00003 x 0.24571) + (0.00685 x 0.28528) +.. 

.(0.00356 x 0.50899)) - 0.04168 - ((0.07081 x 0.04168) +... 

.(0.00001 x 0.24571) + (0.00627 x 0.28528) + (0.003 13 x 0.50899) 

= 0.00062 



The industrial effects (or impacts) reflect the second round and 

successive waves of industry expansionlcontraction (at declining rates) 

that result in a change in total household incomes (through a change in 

employment levels). The total industrial support effects variation in 

incomes from the original one dollar change in final demand is 0.062 

cents ($0.00062). 

• The combination of the ftrst-round effects and the industrial support 

effects sum to what is referred to as the production induced effects 

(0.00633 + 0.00062 = 0.00695). The change in sector output from these 

effects will also have a corresponding impact on employment and 

household income. 

With the change in sector output to meet the initial variation, household 

incomes change, which in turn results in a variation in household 

consumption expenditure. This is referred to as the consumption 

induced effects. The income multiplier consumption induced effect for 

the other minerals row in the multiplier table is 0.01209, and is 

calculated by summing the result of multiplying each column entry (Z*lJ) 

in the other minerals column in the Z*  matrix by the corresponding 

household row entry (hi) in the coefficient table, then subtracting the 

sum of the result of multiplying each column entry in the other minerals 

column in the Z matrix (Zj) by the corresponding household row entry 

(hi) in the coefficient table. 

That is: - 

((1.11120 x 0.04168) + (0.00006 x 0.24571) + (0.01009 x 0.28528) +... 

• . .(0.02263 x 0.50899)) - ((1.07622 x 0.04168) + (0.00003 x 0.24571) +... 

.(0.00685 x 0.28528) + (0.00356 x 0.50899) = 0.01209 

As indicated above, each round of effects results in a change in 

household incomes, through a change in employment levels. This shift 

in incomes results in a change in consumption spending by households, 
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which in turn results in producing sectors experiencing a further 

boost/contraction in sales and output. 

The income consumption effects multiplier for the other minerals sector 

is 0.01209 (see calculation above and Table 4.11, page 183). This means 

that consequent on the original one dollar change in final demand 

household consumption spending changed by $0.0121. That is, for each 

dollar variation in final demand for other minerals sector product, 

household consumption spending changed by 1.21 cents. 

• The sum of the production induced effects and the consumption induced 

effects is the total output/income/employment multiplier for a given 

sector. 

However, it should be noted that for employment and income there are 

three additional multipliers in addition to the total multipliers detailed in 

the foregoing. These multipliers are referred to as Type IA, Type TB and 

Type hA multipliers, and differ from total multipliers, which are calculated 

on the basis of change in income and employment resulting from an initial 

dollar change in output. Type TA, TB and hA multipliers reflect the change 

in the systems income and employment to the initial stimulus in per unit 

equivalents of income and employment. 

These additional income and employment multipliers are defined as 

follows: 

Type TA = Initial Effects + First-Round Effects 
Initial Effects 

Type TB =Initial Effects + Production Effects 
Initial Effects 

Type hA =Initial effects + Production Effects + ConsumDtion Effects 
Initial Effects 
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Table 4.11 (page 183) lists multipliers for the example economy detailed 

in Table 4.9 (page 171). 

The Type IA, lB and hA multipliers provide an indication of the total 

impacts resulting from a change in final demand for a specific sector's 

product. However, to determine the flow-on effects consequent on the 

original variation in final demand it is necessary to subtract the initial 

effect from the total multiplier impacts, this then provides a separation of 

the 'cause-effect' components of the multiplier. 

In essence, the 'cause' is the original shift in final demand, and the 

'effect' or 'effects' are the various stages in the effects process (first round, 

industrial support and consumption effects), which constitute the flow-on 

effects/impacts. 

The use of the Type IA, TB and hA multipliers to assess the flow-on 

effects can, if misused or misinterpreted, result in a significant 

overstatement of the flow-on effects and possibly lead to flawed decisions 

based on inaccurate advise. 

To overcome this shortfall, the University of Queensland's Generated 

Regional Input-Output Tables team (GRIT team) developed the Type JIB 

multiplier. [McDonald 1990, p.1  11 

The Type JIB multipliers is defined as follows: 

Type JIB = Total Effect - Initial Effect = Type ILk - 1 
Initial Effect 

For the purposes of this thesis only Type IA, TB and ILk multipliers have 

been calculated and included in Table 4.11 - Input-Output Four Sector 

Model Multipliers. 



Table 4.11 Input-Output Four Sector Model Multipliers 

Initial First Industrial Production Consumption 
Industry Totals Tyre  IA Type lB Type hA 

Effect Round Support Induced Induced 

Income Multipliers 

Other Minerals 0.04168 0.00633 0.00062 0.00695 0.01209 0.06073 1.15192 1.16679 1.45696 
Sheet Metals 0.24571 0.01525 0.00062 0.01587 0.01455 0.27613 1.06208 1.06459 1.12379 

Road Transport 0.28528 0.00770 0.00033 0.00803 0.07294 0.36625 1.02698 1.02814 1.28382 

Wholesale/Retail 0.50899 0.02252 0.00100 0.02351 0.13242 0.66493 1.04424 1.04620 1.30637 

Output Multipliers 

Other Minerals 1.00000 0.08021 0.00645 0.08666 0.05732 1.14398 - - - 

Sheet Metals 1.00000 0.12869 0.00179 0.13049 0.06893 1.19942 - - - 

Road Transport 1.00000 0.02142 0.00090 0.02232 0.34569 1.36801 - - - 

Wholesale/Retail 1.00000 0.05055 0.00238 0.05293 0.62760 1.68052 - - - 

Employment Multipliers 00  

Other Minerals 0.00089 0.00023 0.00002 0.00025 0.00060 0.00174 1.25254 1.27958 1.94828 

Sheet Metals 0.00692 0.00068 0.00003 0.00071 0.00072 0.00834 1.09814 1.10250 1.20645 

Road Transport 0.01213 0.00037 0.00002 0.00039 0.00360 0.01612 1.03053 1.03189 1.32910 

Wholesale/Retail 0.02764 0.00118 0.00005 0.00123 0.00654 0.03541 1.04268 1.04455 1.28136 

Multinlier Formulae* 

Effects Income Multipliers Output Multipliers Employment Multipliers 

Initial hj  1  ej  

First Round 
Industrial Support E1z- 
Consumption Induced 

ota 1z '1 1z 

*Source:  Leontief (1986), McDonald (1990), Smith (1989) and project notes taken by the author of this thesis during the 1989/90 upgrade of PONT by the 
Centre of South Australian Economic Studies and key Northern Territory Government Agencies - the author of this thesis was the Department of 
Mines and Energy's representative on the PONT upgrade project team. 
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4.5.2 Background to 1-0/NT 

Fundamental to input-output analysis is the concept of general 

equilibrium which has as its central premise interrelated markets and 

quantities and prices that are consistent, in a static model. This assumes 

constant returns to scale, and no substitution of inputs or gains in technical 

efficiency that reduce the cost of, and quantities required of inputs. It also 

assumes that household purchasing and consumption patterns do not vary 

over time, and that no physical limitations exist to production capacity, that 

is, each industry can produce as much of its product as is demanded. 

Given these shortcomings, and the fact that input-output models are 

based on a very detailed snapshot of an economy during a specific point in 

the past (ie. they are based on historical data), the use of input-output 

multipliers for anything other than historical and short-to-medium run 

analysis could produce misleading results, as economies are evolving 

structures in the long run. 

However, despite the foregoing, input-output analysis has been used 

widely in recent years by governments for assessing the impacts of changes 

in public policy, and by industry in project impact analysis. For example, 

input-output analysis was used by the Northern Territory Government in 

the early 1990s to determine the impacts on the Northern Territory 

economy of a significant reduction in the number of people employed by the 

government. This methodology was also used by the proponents of the 

Mount Todd gold mine near Katherine, to assess and promote the economic 

benefits accruing to the Northern Territory from the development of this 

mineral resource sector project. 

Prior to Northern Territory Self Government in July 1978 there was no 

regional economic model for the Northern Territory that could be used by 

policy makers and industry to assess the impacts of policy changes and 

project decisions on the regional economy of the Northern Territory. To 

overcome this shortfall in the government's economic tool kit, the 

Department of the Chief Minister engaged West, Wilkinson and Jensen of 
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the University of Queensland's Department of Economics in 1979 to develop 

and produce regional input-output tables for the Northern Territory. The 

West, Wilkinson and Jensen group presented its report to the Northern 

Territory Government in March 1980. Their input-output tables (1-0/NT) 

were based on 1976/1977 data for the Northern Territory economy; an 

economy consisting of 16 sectors (their report also included tables for an 

aggregated economy consisting of 11 sectors). 

In 1981, Mules and Morison were commissioned by the Department of 

Chief Minister to review and enhance the work done by West, Wilkinson 

and Jensen [1980] through the research, collection and inclusion of superior 

data in the table matrix. 

The Mules and Morison updated version of the 1976/1977 input-output 

tables included a restructuring of the tables so that alumina production 

became an activity of the metals manufacturing sector. The rationale 

behind this change was to bring the tables in line with Australian Bureau of 

Statistics industry classifications. 

Given the foregoing, and that incomes for alumina production employees 

are aligned with mineral resource sector employees, a combinations of ABS 

income data and Department of Mines and Energy (DME) employment data 

has been used in the analysis of income multiplier impacts. To achieve this, 

ABS annual income data per person employed in the mineral sector has 

been multiplied by the corresponding DME annual employment figure to 

provide total annual mineral resource sector and metals, metal products 

sector household incomes for the eighteen year period 1978/1979 to 

1979/1980. A similar situation exists with the more recent versions of I-

0/NT therefore the same approach has been adopted with respect to this 

issue to ensure uniformity of analysis using all versions of the 1-0/NT. 

Despite the rigour applied by Mules and Morison to their research, there 

are inconsistencies between data used in their report and data published by 

other organisations. For example, there is a 1.7 percent difference between 

Mules' and Morison's mineral resource sector employment data for 



1976/1977 and the Department of Mines and Energy's (DME) records (1,629 

persons {Mules and Morison} compared to 1,658 persons {DME}). 

There is also a substantial difference between the foregoing (Mules and 

Morison, and DME employment data) and employment data published by 

the Australian Bureau of Statistics in its Catalogue No 8402.0 (Mining 

Establishments - Details of Operations, 1976/1977). The Australian Bureau 

of Statistics put mineral resource sector employment at 1,203 persons for 

1976/1977. The reason for this difference is that the Australian Bureau of 

Statistic's employment data are based on a sample of mining 

establishments operating in the Northern Territory in each year of sample 

(ten establishments in 1976/1977), while the Department of Mines and 

Energy's annual employment figures are based on total mining 

establishments in each year of collection, including the extractive minerals 

group. 

A substantial difference also exists between the Australian Bureau of 

Statistics' Northern Territory mineral resource sector total income data for 

1976/1977 and Mules' and Morison's total household income data for the 

same year ($10  million {$6, 140 per person per annum Mules and Morison} 

compared to $16.9 million {$14,060  per person per annum ABS}). There is 

no obvious explanation for this difference (Mules and Morison do not 

provide any insight into the actual source of data for household incomes), 

other than the possibility that the Department of Mines and Energy (DME) 

may have provided Mules and Morison with incorrect data at interview, as 

data used in the review of the mining sector and the metals, metal products, 

non-metallic mineral products sector was obtained from DME. 

The differences could also be due to the time constraints placed on the 

project, which contributed to access problems to superior data [Mules and 

Morison 1981, p.11], andlor functional problems associated with alterations 

of the employment component of the transaction table [Mules and Morison 

1981, p.18]. 
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Of their work, Mules and Morison concluded: 

"First, it is clear that the revisions have improved the accuracy with 
which a number of key transactions have been estimated. In 
particular, the sale of cattle to abattoirs, the movement of bauxite 
into alumina refining, and the building and construction expenditure 
by the Government are areas of great importance to the Northern 
Territory economy and are areas which are reflected more accurately 
in the revised Tables than they were originally." 

"Secondly, it seems reasonable to make the subjective judgement 
that the revised input-output tables are a better reflection of the 
economy than were the originals. In particular, revisions relating to 
sectors 1 Animal Industries; 3 Mining; 4A Food Manufacturing; 4DE 
Metals, Metal Products etc. and 10 Public Administration all result 
in greater confidence in the multipliers for those sectors and for the 
sectors linked to them." 

[Mules and Morison 1981, p.32] 

Despite the differences detailed above, Mules' and Morison's updated 

version of the first set of regional input-output tables developed for the 

Northern Territory is a useful tool in assessing the multiplier impacts of 

various sector activity on the Northern Territory's general economy for the 

period 1978/1979 to 1979/1980. 

Details of mineral resource sector specific input-output multipliers are 

listed in Table 4.12, under the sub-heading 1976/1977 Input-Output Tables. 

In 1989 the North Australian Research Unit (NARU) organised a 

research team to update the Northern Territory input-output tables. The 

results of this research work (based on 1980/1981 data) were published in 

1990 by NARU under the title A Disaggregated Input-Output Data Base for 

the Northern Territory Economy [Bandara and Jaforullah 1990]. 

This update of the Northern Territory Input-Output Tables supersedes 

work done by Morison and West in 1983 for the Department of the Chief 

Minister when they updated Mules' and Morison's 1976/1977 version of the 

I-O[NT Tables using 1980/1981 data. NARU's update is based on superior 

data and is disaggregated to 39 sectors as opposed to Morison's and West's 

16 sectors. NARU's updated tables have been used in this section of this 

chapter for impact analysis for the years 1980/1981 to 1986/1987. 



NAIRU's Tables have four sectors, which are relevant to mineral resource 

sector activity. These are: (1) the non-ferrous ores sector (includes all 

minerals and metals mined in the Northern Territory except extractive 

minerals); (2) the other minerals sector (includes construction 

materials/extractive minerals, oil and gas); (3) the metals, metal products, 

non-metallic mineral products sector (includes alumina and all other basic 

non-ferrous metal products); and (4) the services to mining sector (includes 

exploration services and other services). 

Details of multipliers for the first three of the sectors referred to in the 

preceding paragraph are included in Table 4.12 (page 192), under the sub-

heading 1980/1981 Input-Output Tables. The fourth sector, services to 

mining, has not been included because exploration data published by the 

Australian Bureau of Statistics and detailed in Table 3.13 (page 117), does 

not distinguish between exploration on operating mining leases (Brown-field 

exploration) and exploration on exploration licence areas (Green-field 

exploration). Also, employment data collected by the Australian Bureau of 

Statistics and the Department of Mines and Energy fails to separate 

exploration employment from mining activity employment. 

Because of these two factors, the author aggregated all exploration 

expenditure and employment data with similar data in the non-ferrous ores 

sector and the other minerals sector. A similar situation exists for the other 

versions of the Input-Output Tables. The same approach (as outlined 

above) was adopted, thus allowing uniformity in input-output multiplier 

analysis for all three versions of I-U/NT. 

In 1989 the Northern Territory Department of Mines and Energy in 

conjunction with the Department of the Chief Minister and the Department 

of Treasury commissioned the Centre for South Australian Economic 

Studies to update the Northern Territory Input-Output Tables to 1987/1988 

data (the latest year of comprehensive published data at the time). The 

updating procedure was completed in mid-1990 and the Northern Territory 

Input-Output Tables 1987/1988 published by the Centre in November 1990. 



The 1987/1988 Tables are thsaggregated to 36 sectors and are essentially 

the same structure as those for previous versions of the tables, that is, with 

the exception of uranium oxide, which was transferred from the non-ferrous 

ores sector to the other minerals sector. Details of output, income and 

employment multipliers for the 1987/1988 Tables are included in Table 4.12 

(page 192), under the sub-heading 1987/1988 Input-Output Tables. 

In September 1993 the Commonwealth Government, under the 

Chairmanship of the Honourable Neville Wran - AC QC, established the 

Committee on Darwin. The purpose of the Committee was to investigate 

how the Commonwealth might foster the development of Darwin and 

surrounds as Australia's northern link to East Asia. 

As part of its investigations the Committee on Darwin engaged a 

number of consultants to examine and report on various aspects of the 

Committee's terms of reference, amongst those engaged was Dr Jay 

Bandara (School of Economic, Griffith University, Queensland). Dr 

Bandara was engaged to update the 1-0/NT with the latest available data. 

[Report of the Committee on Darwin 1995, p.316] 

As a result of the Committee's consultation with Dr Bandara, the 1-0/NT 

was updated to 1991/1992 data, however, this work was not published by 

the Committee in its Consultancy Series. In a personal note to the author of 

this thesis in March 1996, Dr Bandara expressed concerns about the 

veracity of the data used to update the model, advising that "I think we need 

to do a lot of refinement before publishing the I/O Table." To date this work 

has not been completed and published. 

Given Dr Bandara's concerns and the fact that a number of the 

multipliers are significantly different to those generated by the previous 

version of the tables, this version of the 1-0/NT has not been used in this 

thesis for impact analysis. A copy of mineral resource sector income, output 

and employment multipliers generated by this update are listed at the end 

of Table 4.12 for information purposes. 
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In 1996 the Northern Territory Department of Treasury commissioned 

Canberra based consultants, CIE (Centre for International Economics) to 

develop an economy wide economic model for the Northern Territory. This 

model is based on a 1993/1994 update of I-O[NT and was completed in 1997. 

However, industry multipliers have not been generated and published for 

this model - access and manipulation of the model is controlled by CIE who, 

as custodians of the model, are paid an annual retainer by the Department 

of Treasury to keep the model current. However, despite the retainer, 

access to the model is at-arms-length and can only be obtained by the 

payment of a consultancy fee to CIE, based on a minimum engagement of 

one day. There are also similar concerns about the integrity of this model 

as those detailed for the Committee on Darwin update of I-O[NT. 

Given the foregoing, multiplier impact analysis has been based on the 

three versions detailed in the preceding paragraphs (1976/1977, 1980/1981 

and 1987/1988). While the use of the 1987/88 Tables will result in an 

understatement of the multiplier impacts for the years 1990 onward due to 

the growth and diversiñcation of industrial support sectors in recent years, 

this is considered more appropriate than a gross overstatement. 

The multiplier data in Table 4.12 provide an insight into the changes in 

the composition of the Northern Territory's economy, its stage of 

development, and the relative importance of the mineral resource sector to 

the economy at each stage of the input-output tables' update. 

The Northern Territory is a young developing economy when compared 

to the mature economies of the states, it is therefore reasonable to assume 

that during the twelve year period between the development of the 

1976/1977 Input-Output Tables and the development of the 1987/1988 

Tables that there would be changes in the structure of the Northern 

Territory's economy. 

In the 1976/1977 Tables, the mineral resource sector imported 

75 percent of its inputs compared to 10 percent in the 1987/1988 Tables, 

reflecting a big swing toward import substitution. Mineral resource sector 
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exports increased from 72 percent of total mineral resource sector outputs to 

79 percent, and the employment multiplier increased from 1.693 to 2.312 or, 

put another way, employment in other sectors resulting from mineral 

resource sector activity increased from 0.693 of a job for every one job in the 

mineral resource sector to 1.312 jobs in other sectors for every one job in 

mining. 

The metals, metal products, non-metallic mineral products sector 

experienced similar import and export movements as the mineral resource 

sector, with imports declining from 39 percent to just under 14 percent and 

exports increasing from 63 percent to 82 percent. However, the employment 

multiplier decreased from 2.491 to 1.903 reflecting an increase in the 

capitalisation of this sector. 

Imports for the electricity, gas and water sector increased from 9 percent 

in 1976/1977 to 54 percent in 1987/1988. This increase was a result of 

power grid expansion and power generation facility upgrading programs 

carried out by the Northern Territory's power utility, with plant and 

equipment being imported from interstate and overseas. This increase in 

imports obscures the impacts of the import substitution effects of the 

conversion of the Northern Territory's major electricity power generating 

facilities from bunker fuel (fuel oil) imports to natural gas sourced from the 

Amadeus Basin in the south of the Northern Territory. There were no 

exports from this sector in either period, all product produced by this sector 

was consumed in the domestic economy. The employment multiplier for 

this sector increased from 1.928 to 2.32 and reflects the increase in the 

power grid area of coverage (expansion of activity), the substitution of 

domestic gas for imported fuel oil, and a move by the utility sector toward 

contracting-out the majority of its new works. 

The construction sector also experienced a decline in sector imports, 

with imports falling from 34 percent of sector inputs in 1976/1977 to 11 

percent in 1987/1988. Exports from this sector declined from 2 percent in 

1976/1977 to zero in 1987/1988. The employment multiplier declined from 

1.883 to 1.565, reflecting an increase in productivity per employ. 



Table 4.12 Economic Multipliers for the Northern Territory Mineral Resource Sector 

1976/77 INPUT-OUTPUT TABLES (Sheet 1 of 3) 

Initial First Industrial Production Consumption Total Type IA Type lB Type hA 

Effect Round Support Induced Induced 
Effects Effects Effects Effects 

Metals, Metal Products, Non-metallic Minerals Sector 

Employment 0.010 0.007 0.002 0.009 0.007 0.026 1.654 1.852 2.491 

Mining Sector 

Output 1.000 0.179 0.042 0.221 0.069 1.290 - - - 

Income 0.064 0.026 0.007 0.033 0,028 0.125 1.406 1.523 1.956 

Employment 0.007 0.003 0.001 0.004 0.003 0.018 1.272 1.368 1.693 

1980/8 1 INPUT-OUTPUT TABLES 
Non Ferrous Metal Ores Sector 

Output 1.000 0.219 0.080 0.299 0.246 1.546 - - - 

Income 0.107 0.072 0.025 0.097 0.082 0.285 1.669 1.906 2.668 

Employment 0.000 0.000 0.000 0.000 0.000 0.000 1.717 1.998 3.068 

Other Minerals Sector 

Output 1.000 0.281 0.111 0.392 0.360 1.752 - - - 

Income 0.170 0.093 0.034 0.127 0.119 0.417 1.546 1.748 2.448 

Employment 0.000 0.000 0.000 0.000 0.000 0.000 1.605 1.836 2.739 

CONTINUED NEXT PAGE 



Table 4.12 Economic Multipliers for the Northern Territory Mineral Resource Sector - Continued 

1980/8 1 INPUT-OUTPUT TABLES - CONTINUED (Sheet 2 of 3) 

Initial First Industrial Production Consumption Total Type IA Type lB Type IIA 
Effect Round Support Induced Induced 

Effects Effects Effects Effects 

Metals, Metal Products, Non-metallic Mineral Products Sector 

Output 1.000 0.580 0.215 0.795 0.299 2.093 - - - 

Income 0.106 0.079 0.062 0.141 0.099 0.346 1.750 2.336 3.271 
Employment 0.000 0.000 0.000 0.000 0.000 0.000 1.743 2.360 3.581 

1987/88 INPUT-OUTPUT TABLES 
Non Ferrous Metal Ores Sector 

Output 1.000 0.119 0.037 0.156 0.101 1.257 - - - 

Income 0.093 0.038 0.010 0.048 0.039 0.180 1.411 1.522 1.937 
Employment 0.003 0.001 0.000 0.002 0.002 0.006 1.516 1.669 2.286 

Other Minerals Sector 

Output 1.000 0.099 0.020 0.120 0.033 1.153 - - - 

Income 0.030 0.012 0.005 0.017 0.013 0.060 1.400 1.550 1.973 
Employment 0.001 0.000 0.000 0.001 0.001 0.002 1.503 1.710 2.338 

Metals, Metal Products, Non-metallic Mineral Products Sector 

Output 1.000 0.262 0.080 0.342 0.294 1.636 - - - 

Income 0.186 0.064 0.033 0.097 0.077 0.360 1.343 1.522 1.937 
Employment 0.005 0.002 0.001 0.003 0.003 0.011 1.363 1.592 2.192 

CONTINUED NEXT PAGE 



Table 4.12 Economic Multipliers for the Northern Territory Mineral Resource Sector - Continued 

1991/92 INPUT-OUTPUT TABLES - UNPUBLISHED (Sheet 3 of 3) 

Initial First Industrial Production Consumption 

Effects Round Support Induced Induced Total Type IA Type lB Type hA 

Effects Effects Effects Effects (see note re Types IA, lB & hA) 

Output Multipliers 

Non-Ferrous Metal Ores 1.000 0.363 0.097 0.460 0.190 1.650 - - - 

Other Mineral 1.000 0.400 0.126 0.526 0.120 1.646 - - - 

Metals, Metal Products, etc 1.000 0.726 0.340 1.066 0.236 2.302 - - - 

Iname Multipliers 

Non-Ferrous Metal Ores 0.072 0.155 0.024 0.179 0.060 0.311 3.153 3.486 4.319 

Other Mineral 0.014 0.113 0.031 0.144 0.038 0.196 9.071 11.286 14.000 

Metals, Metal Products, etc 0.077 0.136 0.098 0.234 0.075 0.386 2.766 4.039 5.013 

Employment Multipliers 

Non-Ferrous Metal Ores 0.002 0.004 0.001 0.005 0.003 0.010 3.000 3.500 5.000 

Other Mineral 0.000 0.003 0.001 0.005 0.002 0.007 9.500 12.500 17.500 

Metals, Metal Products, etc 0.001 0.006 0.004 0.009 0.003 0.013 6.500 10.000 13.000 

Source: Mules, T. and Morison, J. Revision of Northern Territory Input-Output Tables - Report to the Northern Territory Department of the Chief 

Minister. Brisbane, University of Queensland, 1981, Pp.  22, 24, and 26. 

Bandara, J. and Jaforullah, M. A Disaggregated Input-Output Data Base for the Northern Territory Economy. Darwin, North Australia 

Research Unit, Australian National University, 1990, pp.  43-46, 55, 56 and 57. 

Bandara, J. 1991/92 Input-Output (NT) Tables unpublished 1995. 

McDonald, S. Northern Territory Input-Output Table 1987/88. Adelaide, Centre for South Australian Economic Studies, 1990, Pp.  37-40, 41, 

42 and 43. 
Note: Type IA, lB and hA multipliers for the 1991/92 1-0/NT Tables were calculated using the formulae detailed in the section of this chapter 

immediately preceding this table. 
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4.5.3 1-0/NT Multiplier Impacts 

The capital intensive nature of the mineral resource sector means that 

the sector's employment levels are relatively low when compared to other 

sectors. The sector averaged an annual contribution of just under 18 percent 

to gross regional product for the thirteen-year period 1983/1984 to 

1995/1996, and employed around 3.6 percent of the total average annual 

employed wage and salary earners for the same period. By comparison, the 

wholesale/retail trade sector contributed an average annual 11.7 percent to 

gross regional product and employed just under 20 percent of employed 

wage and salary earners over the same period. 

While the mineral resource sector only accounted for around 3.5 percent 

of total economy employment over the period 1978/1979 to 1995/1996, it 

accounted for over one and half times that percentage in other sectors of the 

economy. The mineral resource sector directly employed around 3,228 

people, on average durmg the eighteen-year period, indirect employment 

during the same period is estimated to have averaged 5,007 people. Given 

the high level of unemployment in remote regional areas it can only be 

concluded that the majority of indirect employment positions created by the 

mineral resources sector are in the urban areas of the Northern Territory, to 

some extent supporting Harris' opinion [Harris 1991] that government 

regional development policies have been based largely on the efficiency 

approach. 

Employment data in Table 3.14 (page 120) has been used for computing 

employment multiplier impacts, the results of which are tabulated in Table 

4.13. Table 4.14 (page 200) aggregates direct and multiplier employment 

for the eighteen-year period 1978/1979 to 1995/1996. 



Table 4.13 Employment Multiplier Impacts 

1976/77 INPUT-OUTPUT TABLES (Sheet 1 of 4) 

Year Direct First Iiilustrial Prodwtion Constion Total Direct 

Enployimiit Routil Support Itihed Indwed and hulirect 
Effects Effects Effects Effects Enloynnt 

Mining Sector 

19781 79 1,776 483 170 651 577 3,007 
1979/ 80 2,692 732 258 991 875 4,558 

Metals, Metal Pi'odiits, Non-n-ita1lic Mirwral Thodiits Sector 

1978/ 79 829 542 164 706 530 2,065 
1979/ 80 988 646 196 842 631 2,461 

1980/81 INPUT-OUTPUT TABLES 

Non Ferrous Metal Ores Sector 

1980/ 81 2,531 1,815 711 2,526 2,708 7,765 

1981/ 82 1,763 1,264 495 1,759 1,886 5,409 
1982/ 83 1,629 1,168 458 1,626 1,743 4,998 
1983/ 84 1,756 1,259 493 1,752 1,879 5,387 
19841 85 1,730 1,240 486 1,727 1,851 5,308 
1985/ 86 1,721 1,234 484 1,718 1,841 5,280 
1986/ 87 1,992 1,428 560 1,988 2,131 6,111 

CONTINUED NEXT PAGE 



Table 4.13 Employment Multiplier Impacts - Continued 

1980/81 INPUT-OUTPUT TABLES - CONTINUED (Sheet 2 of 4) 

Year Direct First lixiustrial Podtion Consunption Total Direct 
Eniiloynnt Rouril Support hx1ixed Irxiuced and hxlirect 

Effects Effects Effects Effects Enloymiit 
OtlEr MimiraIs Sector 

1980/ 81 109 66 25 91 98 299 
1981/ 82 66 40 15 55 60 181 
1982/ 83 55 33 13 46 50 151 
1983/ 84 165 100 38 138 149 452 
1984/ 85 268 162 62 224 242 734 
1985/ 86 324 196 75 271 293 887 
1986/ 87 251 152 58 210 227 687 

Metals, Metal Pl'odurs, Non-nitaffic Mhxral Prodtx!ts Sector 
1980/ 81 838 623 517 1,140 1,023 3,001 
1981/ 82 793 589 489 1,078 968 2,840 
1982/ 83 785 583 484 1,068 958 2,811 
1983/ 84 793 589 489 1,078 968 2,840 
1984/ 85 792 588 489 1,077 967 2,836 
1985/ 86 799 594 493 1,087 976 2,861 
1986/ 87 728 541 449 990 889 2,607 

CONTINUED NEXT PAGE 



Table 4.13 Employment Multiplier Impacts - Continued 

1987/88 INPUT-OUTPUT TABLES (Sheet 3 of 4) 

Year Direct First Industrial Pi'odtion Consunption Total Direct 
Enploynint Rourd Support IiiIuced Induced and hxlirect 

Effects Effects Effects Effects En*iloynEnt 

Non Ferrous Metal Ores Sector 

1987/ 88 1,692 873 259 1,132 1,044 3,868 

1988/ 89 1,825 942 279 1,221 1,126 4,172 

1989/ 90 1,899 980 291 1,270 1,172 4,341 
1990/91 1,930 996 295 1,291 1,191 4,412 

1991! 92 1,940 1,001 297 1,298 1,197 4,435 
1992/ 93 1,548 799 237 1,036 955 3,539 

1993/ 94 2,073 1,070 317 1,387 1,279 4,739 

1994/ 95 2,331 1,203 357 1,559 1,438 5,329 

1995/ 96 2,443 1,261 374 1,634 1,507 5,585 

Otlxr MhxraIs Sector 

1987/ 88 887 446 184 630 557 2,074 

1988/ 89 914 460 189 649 574 2,137 

1989! 90 688 346 142 488 432 1,609 

1990/ 91 744 374 154 528 467 1,739 

1991/ 92 611 307 126 434 384 1,429 

19921 93 636 320 132 452 399 1,487 

1993! 94 644 324 133 457 404 1,506 

1994! 95 1,009 508 209 716 634 2,359 

1995! 96 1,004 505 208 713 631 2,347 
CONTINUED NEXT PAGE 



Table 4.13 Employment Multiplier Impacts - Continued 

1987/88 INPUT-OUTPUT TABLES - CONTINUEI) (Sheet 4 of 4) 

Year Direct First Industrial Poduc1on Consun,tion Total Direct 

Enploynint Round Support Irkd Induced and Indirect 
Effects Effects Effects Effects Enploynint 

Metals, Metal Prodt Nonnitallic Mirra1 Products Sector 

1987/ 88 729 265 167 432 437 1,598 

1988/ 89 738 268 169 437 443 1,618 

1989/ 90 770 280 176 456 462 1,688 

1990/ 91 731 265 167 433 439 1,602 

199 1/ 92 806 293 185 477 484 1,767 
1992/ 93 753 273 172 446 452 1,651 
1993/ 94 841 305 193 498 505 1,843 
1994/ 95 856 311 196 507 514 1,876 

1995/ 96 886 322 203 525 532 1,942 

Source: Tables 3.14 and 4.12. 



Table 4.14 Total Direct and Indirect Employment (1978/1979 to 1995/1996) 

Year Direct First Industrial Production Consumption Total Direct 

Employment Round Support Induced Induced and Indirect 

Effects Effects Effects Effects Employment 

1978/79 2,605 1,025 335 1,360 1,107 5,072 

1979/80 3,680 1,378 454 1,832 1,506 7,019 

1980/81 3,478 2,503 1,253 3,757 3,830 11,065 

1981/82 2,622 1,893 1,000 2,893 2,914 8,429 

1982/83 2,469 1,785 955 2,739 2,751 7,960 

1983/84 2,714 1,948 1,021 2,969 2,996 8,679 

1984/85 2,790 1,991 1,037 3,028 3,060 8,878 

1985/86 2,844 2,024 1,051 3,075 3,110 9,029 

1986/87 2,971 2,121 1,067 3,188 3,247 9,406 

1987/88 3,308 1,584 609 2,193 2,038 7,540 

1988/89 3,477 1,669 637 2,307 2,143 7,927 

1989/90 3,357 1,605 609 2,215 2,066 7,637 

1990/91 3,405 1,635 617 2,252 2,097 7,754 

1991/92 3,357 1,601 608 2,209 2,064 7,630 

1992/93 2,937 1,392 541 1,933 1,806 6,676 

1993/94 3,558 1,699 643 2,342 2,188 8,088 

1994/95 4,196 2,021 762 2,783 2,585 9,564 

1995/96 4,333 2,087 785 2,872 2,669 9,874 

Source: Table 4.13. 
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All of the alumina and alumina by-products produced in the Northern 

Territory during the period 1978/1979 to 1995/1996 were exported interstate 

or overseas. It is therefore reasonable to assume output from this section of 

the metals, metal products, non-metallic mineral products sector would not 

have any output multiplier impacts on other sectors of the Northern 

Territory economy. 

However, mineral resource sector output retained within the Northern 

Territory economy through intermediate sales to other sectors of the 

economy was different for each version of 1-0/NT reflecting the general 

growth and diversification of the economy. Mineral resource sector output, 

as percentage of total sector output, retained in the Northern Territory is as 

follows: 

. 1976/1977 version of 1-0/NT (see Table 4.12, Sheet 1 of 3) - 28 percent of 

total mineral resource sector output; 

1980/1981 version of 1-0/NT (see Table 4.12, Sheets 1 and 2 of 3) - 23 

percent for the non-ferrous ores sector and 79 percent of the other 

minerals sector; and for the 

. 1987/1988 version of 1-0/NT (see Table 4.12, Sheet 3 of 3) - 18 percent 

for the non-ferrous ores sector and 15 percent of the other minerals 

sector. 

Using these percentages as an indicative level of total mineral resource 

sector output that would be subject to output multiplier impacts, and 

applying them to data contained in the production estimate tables in 

Chapter 3 (Tables 3.1 and 3.3 to 3.12) Table 4.15 (page 203) - Output 

Multiplier Impacts - was constructed. Table 4.16 (page 206) summarises 

output multiplier impacts for the three versions of input-output tables for 

the period 1978/1979 to 1995/1996. 

The low level of mineral resource sector output (on average around 

$323 million per annum in real terms) used by other sectors of the Northern 

Territory's economy is reflective of the early stage of development of the 

Northern Territory and the subsequent lack of secondary and value-adding 
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industries for mineral resource sector product in the Northern Territory. 

On average, the output multiplier impacts resulted in an annual increase in 

output in other sectors of the economy of around 37 percent - in real dollar 

terms around $133 million per year over the eighteen year period. 



Table 4.15 Output Multiplier Impacts 

1976/77 INPUT-OUTPUT TABLES (Sheet 1 of 3) 

Year Initial Iirst hilustrial P1'ockion Consuntion Totals 
Effect Rouril Support Iridid Irild Current Real 
$M Effects Effects Effects Effects $M $M 

Minhysector 
1978/ 79 63.2 11.3 2.7 14.0 4.4 81.5 236.0 
1979/ 80 97.5 17.5 4.1 21.5 6.7 125.8 330.3 

1980/8 1 INPUT-OUTPUT TABLES 

Non Ferrous Metal Ores Sector 
1980/ 81 91.0 19.9 7.3 27.2 22.4 140.6 337.9 
1981/ 82 123.5 27.0 9.9 36.9 30.4 190.8 414.8 
19821 83 125.6 27.5 10.0 37.5 30,9 194.0 378.7 
1983/ 84 140.4 30.7 11.2 42.0 34.5 216.9 395.5 
19841 85 152.8 33.5 12.2 45.7 37.6 236.1 413.4 
1985/ 86 148.6 32.5 11.9 44.4 36.6 229.6 370.8 
1986/ 87 181.4 39.7 14.5 54.2 44.6 280.2 413.8 

CONTINUED NEXT PAGE 



Table 4.15 Output Multiplier Impacts - Continued 

1980/8 1 INPUT-OUTPUT TABLES - CONTINUED 

Year Initial First Industrial Production Consumption 
Effect Round Support Induced Induced 

$M Effects Effects Effects Effects 

(Sheet 2 of 3) 

Totals 
Current Real 

$M 

Other Minerals Sector 

1980/81 31.7 8.9 3.5 12.4 11.4 55.5 133.4 
1981/82 50.4 14.2 5.6 19.8 18.1 88.3 192.0 
1982/83 63.8 17.9 7.1 25.0 23.0 111.8 218.3 
1983/84 72.6 20.4 8.1 28.4 26.1 127.1 231.8 
1984/85 85.6 24.1 9.5 33.6 30.8 150.0 262.6 
1985/86 93.1 26.2 10.3 36.5 33.5 163.1 263.5 
1986/87 182.5 51.3 20.3 71.6 65.7 319.8 472.2 CD  

2. 
1987/88 INPUT-OUTPUT TABLES 

Non Ferrous Metal Ores Sector 

1987/88 93.3 11.1 3.5 14.6 9.4 117.3 161.4 
1988/89 109.9 13.1 4.1 17.1 11.1 138.2 177.1 
1989/90 149.1 17.7 5.5 23.3 15.1 187.4 222.4 
1990/91 141.6 16.8 5.2 22.1 14,3 177.9 200.6 
1991/92 116.5 13.9 4.3 18.2 11.8 146.5 162.0 
1992/93 113.3 13.5 4.2 17.7 11,4 142.5 156.0 
1993/94 117.3 14.0 4.3 18.3 11.9 147.5 158.6 
1994/95 177.4 21.1 6.6 27.7 17.9 223.0 232.4 
1995/96 214.3 25.5 7.9 33.4 21.6 269.4 269.4 

CONTINUED NEXT PAGE 



Table 4.15 Output Multiplier Impacts - Continued 

1987/88 INRJT-OUTPUT TABLES - CONTINUED (Sheet 3 of 3) 

Year Initial First Industalal PI'odurtion ConsunTption Tc*als 
Effect Round Support Iiihx.ed hxiix!ed Current Real 

$M Effects Effects Effects Effects $M $M 

Otlmr Mhra1s Sector 

1987/ 88 100.0 9.9 2.0 12.0 3.3 115.2 158.5 
1988/ 89 119.3 11.8 2.4 14.3 3.9 137.5 176.3 
1989/ 90 160.3 15.9 3.2 19.2 5.3 184.8 219.4 
1990/ 91 188.5 18.7 3.8 22.6 6.2 217.4 245.0 
1991/ 92 152.2 15.1 3.0 18.3 5.0 175.5 194.1 ND 

1992/ 93 120.4 11.9 2.4 14.5 4.0 138.8 152.0 
1993/ 94 72.9 7.2 1.5 8.7 2.4 84.0 90.3 
1994/ 95 64.5 6.4 1.3 7.7 2.1 74.4 77.5 
1995/ 96 77.0 7.6 1.5 9.2 2.5 88.8 88.8 

Source: Tables 3.1 to 3.13 and 4.12. 



Table 4.16 Total Output Multiplier Impacts (1978/1979 to 1995/1996) 

Year Initial First Industrial Production Consumption Totals 

Effect Round Support Induced Induced Current Real 

$M Effects Effects Effects Effects $M $M 

1978/79 63.2 11.3 2.7 14.0 4.4 81.5 236.0 

1979/80 97.5 17.5 4.1 21.5 6.7 125.8 330.3 

1980/81 122.7 28.8 10.8 39.6 33.8 196.1 471.3 

1981/82 173.9 41.2 15.5 56.7 48.5 279.1 606.8 

1982/83 189.4 45.4 17.1 62.6 53.9 305.8 597.0 

1983/84 213.0 51.1 19.3 70.4 60.7 344.1 627.4 

1984/85 238.4 57.5 21.7 79.3 68.4 386.1 676.0 

1985/86 241.7 58.7 22.2 80.9 70.1 392.8 634.3 

1986/87 363.9 91.0 34.8 125,8 110.3 600.1 886.0 

1987/88 193.3 21.0 5.5 26.6 12.7 232.6 319.9 

1988/89 229.2 24.9 6.5 31.5 15.0 275.7 353.4 

1989/90 309.4 33.6 8.7 42.5 20.3 372.2 441.8 

1990/91 330.1 35.5 9.0 44.7 20.5 395.3 445.6 

1991/92 268.7 28.9 7.4 36.4 16.8 321.9 356.1 

1992/93 233.8 25.4 6.6 32.1 15.4 281.3 308.0 

1993/94 190.2 21.2 5.8 27.0 14.3 231.5 248.9 

1994/95 241.9 27.5 7.9 35.4 20.0 297.4 309.9 

1995/96 291.3 33.1 9.5 42.7 24.2 358.2 358.2 

Source: Table 4.15, 



- 207 - 

The Australian Bureau of Statistics employment data detailed in 

Catalogue No. 8402.0 - Mining Industry Australia - differs from data 

collected and published by the Northern Territory Department of Mines and 

Energy. 

There are a number of reasons for the differences in employment 

numbers published by the Australian Bureau of Statistics and the 

Department of Mines and Energy: 

• The Australian Bureau of Statistics' employment figures are based on a 

sample of mining establishments operating in the Northern Territory in 

each year of census. The Department of Mines and Energy surveys all 

mining title holders (eg. in 1993/1994 the Australian Bureau of 

Statistics surveyed 30 mining establishments. In the same year, the 

Department of Mines and Energy surveyed around {in round terms} 300 

title holders). By surveying all title holders, the Department of Mines 

and Energy obtains production and employment data from the numerous 

small operators that exist in the Northern Territory. This data is not 

collected by the Australian Bureau of Statistics in its census. 

• Up until 1993/1994, the Department of Mines and Energy's Statistics 

Unit did not consult with other statistics gathering centres within the 

Department, relying exclusively on quarterly employment data provided 

by operators. During a review of the Statistic Unit's methodologies 

(carried out by the author of this thesis in mid to late 1993/1994) it was 

discovered that the Department's two occupational health and safety 

units (minerals and petroleum) collected employment data on a monthly 

basis and that this data differed appreciably from the data supplied by 

the operators to the Statistics Unit. The reason for the difference was 

that operators were submitting employment data based on the number 

of employees directly employed by the operators on each site. The 

occupational health and safety unit's data included employment 

numbers for contractors employed by mining companies to carry out site 

civil, survey, exploration and transportation works. 



As a result of this discovery, the Department of Mines and Energy's 

Statistics Unit upgraded its employment data where applicable. It is 

possible that the Australian Bureau of Statistics may only be receiving 

data on direct employment (ie. data excluding contractor employment), 

or including this data under another industry/sector classification, such 

as the transport and storage sector. 

• Employment data collected by the Department of Mines and Energy also 

includes data on persons employed in exploration and prospecting 

activities (green and brown field exploration). Given the number of 

exploration and prospecting operations in the Northern Territory (more 

than the 30 mining establishments surveyed by the Australian Bureau 

of Statistics in 1993/1994), it is possible that the Australian Bureau of 

Statistics is not collecting employment data from all of these 

organisations. 

• Department of Mines and Energy mineral resource sector employment 

data is collected monthly and annual published data is the average of 

the twelve months for each year. The Australian Bureau of Statistics' 

published annual mineral resource sector employment data is based on 

collection at a given point in time, and whilst it is recognised that data 

provided by operators is supposed to be the average for the year of 

census, the Department's experience has been that operators usually 

provide data on levels of employment at the time they are completing 

census forms. 

Therefore, for the purpose of calculating mineral resource sector 

household income multiplier impacts, the Australian Bureau of Statistics' 

annual employment and income figures in Catalogue No 8402.0 have been 

used to calculate an annual income per mineral resource sector employee for 

the years 1978/1979 to 1995/1996. Each annual income per employee was 

multiplied by the corresponding Department of Mines and Energy total 

annual employment figure to provide total annual mineral resource sector 

household incomes for the period under review. While this could result in 

an overstatement of mineral resource sector household incomes and possible 
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flow-on effects for a number of small operations (ie. 1 and 2 man 

operations), this is considered to be insignificant compared to the 

understatement in incomes and flow-on effects that would occur through the 

use of Australian Bureau of Statistics employment data. 

In each of the three versions of input-output tables alumina production 

is included in the metals, metal products, non-metallic mineral products 

sector. However, household incomes for persons employed in alumina 

production are aligned with those for people employed in the mineral 

resource sector (bauxite mining and alumina production are carried out at 

only one establishment in the Northern Territory - Nabalco's Gove 

bauxite/alumina operations). Therefore, average annual earnings for 

persons employed in the mineral resource sector have been applied to 

annual employment levels for alumina production to illustrate income 

multiplier impacts for the metals, metal products, non-metallic mineral 

products sector. 

On average over the eighteen-years the annual initial effect was in the 

order of $175 million, in real dollar terms, resulting in an average increase 

in other sectors of the economy of around 130 percent or around $214 

million per annum in real dollar terms. 

Income multiplier impacts for each version of the input-output tables are 

detailed in Table 4.17 and have been summarised for the period 1978/1979 

to 1995/1996 in Table 4.18 (page 214). 



Table 4.17 Income Multiplier Impacts 

1976/77 INPUT-OUTPUT TABLES (Sheet 1 of 4) 

Year Initial First Ii1ustria1 Pi'oclution Consuntion Totals 
Effect Rouiil Support Iiluced Iii1uced Current Real 

$M Effects Effects Effects Effects $M $M 

Milling Sector 

1978/ 79 27.6 11.2 3.2 14.5 12.0 54.1 145.6 

1979/ 80 50.8 20.6 5.9 26.6 22.0 99.3 242.6 

Metals, Metal Prochxts, Non- imtallic Mirra1 Prodiis Sector 

1978/ 79 12.9 5.9 1.8 7.6 5.8 26.4 71.1 

1979/ 80 18.6 8.5 2.5 11.1 8.4 38.1 93.2 

1980/81 INPUT-OUTPUT TABLES 

Non Ferrous Metal Ores Sector 

1980/ 81 52.7 35.2 12.5 47.7 40.1 140.6 314.1 

1981/ 82 37.1 24.8 8.8 33.6 28.3 99.1 200.3 
1982/ 83 41.9 28.0 9.9 37.9 31.9 111.7 202.9 

1983/ 84 51.4 34.4 12.2 46.5 39.1 137.0 232.3 

1984/ 85 49.1 32.9 11.6 44.5 37.4 131.1 213.4 

1985/ 86 52.2 34.9 12.4 47.3 39.8 139.2 209.1 

1986/ 87 66.9 44,8 15.9 60.6 51.0 178.6 245.2 

CONTINUED NEXT PAGE 



Table 4.17 Income Multiplier Impacts - Continued 

1980/81 INPUT-OUTPUT TABLES - CONTINUED (Sheet 2 of 4) 

Year Initial First hilustrial Prodion Consunion Totals 
Effect RouiI Support IrxIuced Iii1id Current Real 

$M Effects Effects Effects Effects $M $M 

OtIr Mirrals Sector 

1980! 81 2.3 1.2 0.5 1.7 1.6 5.6 12.4 
1981/ 82 1.4 0.8 0.3 1.0 1.0 3.4 6.9 
1982/ 83 1.4 0.8 0.3 1.1 1.0 3.5 6.3 
1983/ 84 4.8 2.6 1.0 3.6 3.4 11.8 20.0 
1984/ 85 7.6 4.2 1.5 5.7 5.3 18.6 30.3 
1985! 86 9.8 5.4 2.0 7.3 6.9 24.0 36.1 
1986! 87 8.4 4.6 1.7 6.3 5.9 20.6 28.3 

Metals, Metal Products, Non-nrtalhc Mirral Prtidixts Sector 
1980/ 81 17.4 13.1 10.2 23.3 21.7 62.5 139.6 
1981/ 82 16.7 12.5 9.8 22.3 20.8 59.8 121.0 
1982/ 83 20.2 15.1 11.8 27.0 25.1 72.3 131.2 
1983! 84 23.2 17.4 13.6 31.0 28.9 83.0 140.8 
1984/ 85 22.5 16.9 13.2 30.0 28.0 80.5 131.1 
1985/ 86 24.2 18.2 14.2 32.4 30.2 86.8 130.3 
1986/ 87 24.5 18.3 14.3 32.7 30.5 87.6 120.3 

CONTINUED NEXT PAGE 



Table 4.17 Income Multiplier Impacts - Continued 

1987/88 INPUT-OUTPUT TABLES (Sheet 3 of 4) 

Year Initial First Iii1ustrial Thothition Consunption Totals 
Effect RourI Support Iwkd Irthd Current Real 
$M Effects Effects Effects Effects $M $M 

Non Ferrous Metal Ores Sector 
1987/ 88 62.0 27.4 5.0 32.4 25.7 120.1 153.7 
1988/ 89 71.6 31.6 5.8 37.4 29.7 138.8 165.4 
1989/ 90 75.6 33.3 6.1 39.5 31.4 146.4 161.6 
1990/ 91 93.0 41.0 7.5 48.5 38.6 180.1 188.8 
1991/ 92 100.9 44.5 8.2 52.7 41.9 195.5 201.1 
1992] 93 87.6 38.6 7.1 45.7 36.4 169.7 172.8 
1993/ 94 127.2 56.1 10.3 66.4 52.8 246.5 246.5 
1994/ 95 141.0 62.2 11.4 73.6 58.5 273.1 273.1 
1995/ 96 166.6 73.5 13.5 87.0 69.1 322.7 322.7 

OilEr MirErals Sector 
1987/ 88 32.5 13.0 4.9 17.9 13.8 64.1 82.1 
1988/ 89 35.9 14.4 5.4 19.7 15.2 70.8 84.4 
1989/ 90 27.4 11.0 4.1 15.1 11.6 54.0 59.7 
1990/ 91 35.8 14.3 5.4 19.7 15.2 70.7 74.1 
1991/ 92 31.8 12.7 4.8 17.5 13.4 62.7 64.5 
1992/ 93 36.0 14.4 5.4 19.8 15.2 71.0 72.3 
1993/ 94 39.5 15.8 5.9 21.7 16.7 78.0 78.0 
1994! 95 61.0 24.4 9.2 33.6 25.8 120.4 120.4 
1995/ 96 68.5 27.4 10.3 37.7 29.0 135.2 135.2 

CONTINUED NEXT PAGE 



Table 4.17 Income Multiplier Impacts - Continued 

1987/88 INPUT-OUTPUT TABLES - CONTINUED (Sheet 4 of 4) 

Year Initial flrst Industrial Prodion Consunon Totals 
Effect Round Support Indtd Indid Current Real 
$M Effects Effects Effects Effects $M $M 

MIs, Metal Pmdws, Non. naIlic Mhiral Products Sector 

1987/ 88 26.7 9.2 4.8 13.9 11.1 51.8 66.2 
1988/ 89 29.0 9.9 5.2 15.1 12.0 56.1 66.9 
1989/ 90 30.7 10.5 5.5 16.0 12.7 59.4 65.5 
1990/ 91 35.2 12.1 6.3 18.4 14.6 68.2 71.5 
1991/ 92 41.9 14.4 7.5 21.9 17.4 81.2 83.6 
1992/ 93 42.6 14.6 7.6 22.2 17.7 82.6 84.1 
1993/ 94 51.6 17.7 9.2 26.9 21.4 100.0 100.0 
19941 95 51.8 17.8 9.3 27.0 21.5 100.3 100.3 
1995/ 96 60.4 20.7 10.8 31.5 25.1 117.0 117.0 

Source: Table 3.14. 
Australian Bureau of Statistics. Mining Industry Australian, Catalogue No 8402.0. Canberra, Australian Government 
Publishing Service, various years. 



Table 4.18 Total Income Multiplier Impacts (1978/1979 to 1995/1996) 

Year Initial First Industrial Production Consumption Totals 

Effect Round Support Induced Induced Current Real 

$M Effects Effects Effects Effects $M $M 

1978/79 40.5 17.1 5.0 22.1 17.8 80.5 232.9 

1979/80 69.4 29.1 8,5 37.6 30.4 137.5 361.0 

1980/81 72.4 49.6 23.2 72.7 63.4 208.6 501.1 

1981/82 55.2 38.1 18.9 57.0 50.1 162.3 352.9 

1982/83 63.5 43.9 22.0 66.0 58.0 187.5 366.0 

1983/84 79.4 54.4 26.7 81.1 71.4 231.8 422.8 

1984/85 79.2 53.9 26.4 80.2 70.8 230.2 403.0 

1985/86 86.2 58.4 28.5 87.0 76.8 250.0 403.8 

1986/87 99.8 67.7 31.9 99.6 87.4 286.8 423.5 

1987/88 121.3 49.5 14.7 64.2 50.6 236.0 324.7 LND 

1988/89 136.5 55.9 16.4 72.3 56.9 265.7 340.6 
01 

1989/90 133.6 54.8 15.7 70.5 55.7 259.8 308.4 

1990/91 164.0 67.4 19.2 86.6 68.3 319.0 359.6 

1991/92 174.6 71.6 20.4 92.0 72.7 339.4 375.4 

1992/93 166.2 67.7 20.1 87.8 69.3 323.3 354.0 

1993/94 218.4 89.6 25.5 115.1 90.9 424.4 456.3 

1994/95 253.8 104.3 29.8 134.2 105.8 493.8 514.6 

1995/96 295.5 121.6 34.6 156.2 123.2 574.8 574.8 

Source: Table 4.17. 
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4.6 AN OVERVIEW OF INTRA-REGIONAL IMPACTS - ARNHEM 
LAND 

The pioneer of input-output models, Wassily Leontief, published his 

model of the American economy in 1936. Since then, input-output models 

(and their derivatives such as the Victor Ecological-Economic Input-Output 

Model), have been developed and used by industrialised and developing 

countries for analysis of the impacts or consequences of changes in public 

and private sector policy on national and regional economies. In Australia a 

number of States have developed models for specific regions within their 

jurisdictions to determine the impacts of planning initiatives and changes in 

public policy on these regional economies. 

1-0/NT is not disaggregated to this level however, a comparison of the 

multiplier effects shows that the value-adding process of converting bauxite 

to alumina impacts more on the general economy, per unit of production, 

than the combined contributions of all the other commodities produced by 

the mineral resource sector. For example, the ratio of the combined effects 

of all commodities (excluding alumina) on mineral resource sector direct to 

indirect employment was in the order of 1:1.48 jobs compared to 1:1.76 jobs 

for alumina production on average over the period 1978/1979 to 1995/1996. 

Given that the Northern Territory's only alumina processing plant is 

located near Nhulunbuy, which has well developed industrial support 

facilities in place, it is reasonable to assume that most of the indirect jobs 

created by alumina production were created in the Nhulunbuy area, as 

would be the major proportion of income multiplier impacts. It is also 

realistic to conclude that many of the indirect positions, income and output 

multiplier impacts resulting from bauxite mining in the region would 

impact more on the Nhulunbuy/Gove economy than on other regional 

economies in the Northern Territory. 

The findings of the Committee on Darwin supports the foregoing, in so 

far as in its final Report, the Committee summarised advice it had received 

from the Commonwealth Department of Primary Industries and Energy 
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(DPIE) on multiplier impacts resulting from mineral resource sector activity 

in the Northern Territory. The DPIE advised the Committee that... 

• .There has been some debate over the employment multiplier for 
the resource sector. A study done in the mid 1980s suggested that 
the multiplier is about 2.7, that is for every job in mining another 2.7 
jobs are needed to provide goods and services to the industry. Work 
currently in progress suggests that the employment multiplier is now 
higher, due in part to increasing mechanisation and automation of 
mine sites. Certainly 1991 census data on Northern Territory 
mining towns like Nhulunbuy (Gove bauxite mine) suggests that the 
multiplier is much higher. Some two hundred and fffty people are 
employed in the mine out of a total workforce of twenty one hundred, 
which implies a multiplier of 7.4 for a mining based community." 

[Wran et al 1995, p.158] 

Australian Bureau of Statistics regional data (Catalogue No 1362.7 - 

1997) for the period enthng 30 June 1996 puts the population of Nhu1unbuy 

at 3,759 people of which around 3.5 percent (133 people) were of Aboriginal 

and Torres Strait Islander origin. Of this total population some 2,452 

people were of working age (15 to 64 years of age). A break-up of this 

working age population shows that 2,009 (82 percent) were employed, 68 (3 

percent) were unemployed (RaU), and 375 (15 percent) were not in the 

labour force, resulting in a participation rate (RaP) of around 85 percent. 

These high participation and employment rates for Nhulunbuy provides 

some confidence in the Committee on Darwin's Report on regional 

multiplier impacts, despite some inaccuracies in their base data 

assumptions. For example, the bauxite mining employment data used by 

DPIE in its analysis is inconsistent with that of the Department of Mines 

and Energy (see Table 3.14, page 120). Also, the township of Nhulunbuy 

was constructed to service Nabalco's alumina operations, it is doubtful that 

the town would have been constructed for bauxite extraction operations 

only. Therefore, assuming that alumina production is the primary cause of 

economic activity at Nhulunbuy, and adopting the same methodology as 

that used by DPIE, then the employment multiplier would be in the order of 

2.5. This is about the same magnitude as the average of Type IA, lB and 

hA multipliers in the 1980/1981 version of 1-0/NT, and about 0.7 higher 
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than the average for the same three multipliers in the 1987/1988 version of 

1-0/NT. 

In contrast to the Nhulunbuy situation, the population of the balance of 

the East Arnhem administrative region (East Arnhem less Groote Eylandt 

2,701 people and Nhulunbuy 3,759 people) was in the order of 6,261 people, 

of which some 89 percent (5,565 people) were of Aboriginal and Torres 

Strait Islander origin. Of the total population, there were around 3,525 

people of working age, of which some 1,437 people (41 percent) were 

employed, 85 (2 percent) unemployed (RbU), and 2,003 (57 percent) were not 

in the labour force, resulting in a participation rate (RbP) of 43 percent. 

As can be appreciated from the foregoing, labour force statistics for 

Nhulunbuy and the balance of East Arnhem are significantly different. 

However, the extent of the difference only becomes apparent through the 

application of opportunity gap analysis as discussed by Mackay in Regional 

inequality, economic integration and automatic stabilizers [Cuadrado-Roura, 

Nijkamp and Salva (Eds) 1994, pp.59-771. According to Mackay, 

opportunity gap analysis "provides the broadest available measure of 

regional differences  in employment opportunity." 

Opportunity gap (OG) methodology combines the differences in inter-

regionallintra-regional employment participation and unemployment rates 

to provide a composite figure that demonstrates the gap in employment 

opportunities between and within regions, with the polarity and magnitude 

of the figure reflecting the dimension of the gap. 

Applying the two sets of East Arnhem data to the opportunity gap 

formula OG = (RaURbU) + (RaP-RbP) yields a result of (3 - 2) + (85 - 43) = 

43. The magnitude of the result reveals that there is a notable employment 

opportunity gap between the two areas, with the balance of East Arnhem 

significantly lagging behind Nhulunbuy. The significant size of the gap4  

Opportunity gap analysis carried out by Mackay on British outer regional and the inner 
regional unemployment and participation rate data for the period 1970/197 1 to 
1990/199 1 shows a low of 0.6 in 1970/197 1 and a peak of 14 in 198411985 - the peak was 
considered to be high. [Cuadrado-Roura et al 1994] 
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serves to highlight the need for development policies that are all 

encompassing, catering for the needs and aspirations all East Arnhem 

residents. 

A comparison of businesses located in the East Arnhem region also 

demonstrates that the township of Nhulunbuy (7 square kilometres in area) 

is far more developed than the East Arnhem balance (35,574 square 

kilometres in area). At 30 June 1996 there were one hundred and seventy 

three businesses located in Nhulunbuy (a density of 1 business for every 

0.04 square kilometres), of which thirty one (18 percent) were public sector 

orgamsations providing general government, education and health services - 

these public sector organisations would also have provided services to 

people from other areas of East Arnhem. On the other hand, there were 

fifty two businesses in the East Arnhem balance (a density of 1 business per 

685 square kilometres), of which twenty three (44 percent) were public 

sector organisations providing general government, education and health 

services to communities located in this area. 

The township of Nhulunbuy was constructed to service the Nabalco 

bauxite/alumina operations on the Gove Peninsula. Given the foregoing, it 

is reasonable to conclude that while its contribution to gross regional 

product is significant, as are the multiplier impacts resulting from its 

operations, the benefits accruing to the people of the East Arnhem region 

appear to be very localised in the Nhulunbuy area (in essence Nhulunbuy is 

an Island Economy). Although many of the benefits resulting from 

Nabalco's operations appear not to have permeated through the region to 

other community centres in the East Arnhem region, the township of 

Nhulunbuy (as the main regional centre) does however link remote regional 

communities to a broad range of public and private sector facilities and 

services that would more than likely not exist if the exploitation of the 

bauxite deposit on the Gove Peninsula by the Commonwealth Government 

in the 1960s did not proceed. 
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According to lloyd in Mineral Economics in Australia... 

"Australia's prospects of a reasonable growth hinge on development 
of our resources. With resource development, the Australian 
economy will grow: without it will not. Without reasonable growth 
the living standards of Australians will be overhauled by the rapidly 
growing market economies in the western Pacific ... While 
development of our resources will make society as a whole better off, 
there will be groups who in some respects could end up less well off 
(if not absolutely then at least relatively)." 

[Lloyd 1984, p.29] 

While it appears the broad range of economic growth and development 

benefits accruing to the Nhulunbuy community from mineral resource 

development are localised, it is not apparent that other communities in the 

East Arnhem administrative region are less well off as a result of mining on 

the Gove Peninsula. Nor is it apparent that they have experienced an 

improvement in their standards of living as a result of mineral resource 

exploitation in the region. 

Gross regional product ratios and input-output impact analysis are 

useful economic tools for assessing the growth and contribution of an 

industry to output, employment and incomes. However, they do not provide 

an adequate framework for assessing social wellbeing. The measurement 

and quantification of social wellbeing values (ie. physical quality of life 

values) are the subject of investigation in Chapter 6. 

4.7 SUMMARY 

Gross domestic product (GDP) and gross regional product (GRP) are 

major measures of aggregate economic activity in national and state 

economies. These measures of economic activity can be disaggregated to 

industry/sector level to provide an insight into the structures of national 

and regional economies, as well as the relative contributions of each 

industry/sector to aggregate economic activity. 

The conversion of GDP and GRP monetary values to percentages (ratios) 

of industry/sector contributions to GDP and GRP allows comparisons to be 
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made between the national economy and those of the states and the 

Northern Territory. Analysis based on these ratios show that the Northern 

Territory economy is a less developed economy when compared to the 

mature economies of the states, and has a high level of dependency on a few 

key industries/sectors. The public, mineral resource, construction and 

wholesale/retail sectors accounted for around 63 percent of gross regional 

product over the period 1983/1984 to 1995/1996. Nationally, these 

industries/sectors accounted for 46 percent of aggregate economic activity 

over the same period. For analytical purposes, the public sector is the 

composite of government administration and defence; general government; 

electricity, gas and water; education; and health and community services. 

Nationally, the labour intensive industries of manufacturing and 

wholesale/retail trade accounted for 44 percent of the total workforce and 

around 30 percent of gross domestic product. By comparison, the same 

sectors in the Northern Territory accounted for 23 percent of total 

employment and 17 percent of gross regional product, further 

demonstrating the Northern Territory's early stage of development. 

Analysis based on GDP/GRP ratios over the period 1978/1979 to 

1995/1996 demonstrates the relative importance of the mineral resource 

sector to the Northern Territory and national domestic economies. Over the 

eighteen-year period the mineral resource sector contributed around 18.6 

percent, on average, annually to gross regional product compared to 4.6 

percent nationally. 

Notwithstanding the foregoing, a number of industries, especially those 

associated with tourism development, made significant gains in their 

contributions to gross regional  product over the period 1983/1984 to 

1995/1996, indicating a broaden of the Northern Territory's economic base. 

However, despite this broadening, economic activity over the thirteen-year 

period was dominated by the public, mineral resource and construction 

sectors, which collectively accounted for, on average, around 51 percent of 

annual gross regional product. These three sectors accounted for around 32 

percent of national aggregate economic activity over the same period. 
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This high level of relative dependence on a few key sectors, means that 

measured gross regional product is subject to considerable year-on-year 

volatility, due to key industries being affected by changes in Commonwealth 

funding levels, national and regional economic growth rates, and world 

commodity price and exchange rate fluctuations. 

In addition to its contribution to gross regional product, the mineral 

resource sector also contributes to the general level of economic activity 

through royalty payments to the Crown (Commonwealth and Northern 

Territory Governments) for the right to extract non-renewable mineral 

resources. 

The Commonwealth collects ad valorem royalties from uranium mining 

in the Northern Territory under provisions of Commonwealth legislation. 

The Commonwealth compensates the Northern Territory for forgone 

uranium royalties via a system of payments in lieu of royalties included in 

annual financial grants. These payments are equivalent to a 1.25 percent 

ad valorem royalty, and in real terms amounted to around $67 million over 

the period 1978/1979 to 1995/1996. 

The Northern Territory collects royalties from all onshore operations. 

There are three regimes that exist onshore, an 18 percent profit based 

royalty applicable to all mining operations, except uranium and 

bauxite/alumina. The Gove bauxite/alumina operation is subject to a special 

agreement, which is essentially a production based royalty regime. Onshore 

petroleum (oil and gas) operations are subject to a 10 percent gross wellhead 

value royalty. Offshore petroleum production is subject to the 

Commonwealth's Resource Rent Tax, and under current arrangements no 

compensation is made to the Northern Territory for foregone royalties. 

Total real royalties and other mining revenue collected by the Northern 

Territory Government over the eighteen-year period, as well as receipts in 

lieu of uranium royalties were in the order of $427 million. 
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Royalty payments and payments in lieu of royalty are included in 

Northern Territory consolidated revenue and applied, along with other 

revenues, to disbursements for a wide range of government funded 

activities. While the disbursements of royalty collections is not known, 

discussion of royalty collections does however, highlight the fact that 

royalties further augment the contribution of the mineral resource sector to 

the general level of economic activity in the Northern Territory. 

Under provisions of the Aboriginal Land Right (Northern Territory) Act 

1976 payments, equivalent to royalties collected by both the Commonwealth 

and Northern Territory Governments from mineral resource operations on 

Aboriginal Land, are paid to the Aboriginals Benefit Reserve (ABR) for 

distribution to Aboriginal organisations and people for their benefit. 

The disbursement of Royalty Equivalent Payments received by the ABR 

from the Commonwealth is as follows: 

• 30 percent to the ABR to cover its administration and operating costs 

and payments (grants, loans and other payments) for the benefit of 

Aboriginal people throughout the Northern Territory; 

• 40 percent to the land councils to cover their administration and 

operating costs; and 

• 30 percent to the land councils for distribution to Aboriginal 

organisations in areas affected by mineral resource activity. 

Royalty Equivalent Payments made by the Commonwealth to the ABR 

over the period 1978/1979 to 1995/1996 were, in real terms, in the order 

$488 million. 

Advice from the manager of the Aboriginal Land Access Unit (1998) at 

the Department of Mines and Energy, and a study carried out by the Evatt 

Foundation in 1996 regarding Aboriginal spending patterns demonstrate 

that individuals are consumption oriented and not savings oriented. The 

Evatt Foundation's work also indicated that the major proportion of 

expenditures made by Aboriginal individuals and organisations in the 
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Katherine region were made within the region, thereby contributing to the 

general level of economic activity within the region. 

In support of the foregoing is research carried out by Altman and Smith 

in 1994 for the Northern Land Council which shows that the Nabarlek 

Traditional Owners' Association (NTOA) received around $3.3 million 

(current dollars) in Royalty Equivalent Payments over the period 1989 to 

1993. Of total receipts the Association expended 57 percent on vehicles and 

boats, 28 percent in cash distributions to members, and 14 percent on other 

expenses. 

In contrast to the short-term consumption patterns of the NTOA, the 

Gagudju Association's experience has been one of looking toward the long-

term needs of its constituents through investments in tourism 

infrastructure, retail, construction and earthmoving ventures, while at the 

same time attempting to improve their lifestyle conditions in the short-to-

medium term. 

Notwithstanding the difficulties associated with identifying and 

categorising by sector, the individual expenditure patterns of Royalty 

Equivalent Payment recipients for use in assessing the flow-on (multiplier) 

effects, there is little doubt that these payments add substantially to the 

disposable income of Aboriginal people. The subsequent expenditure of 

these payments on goods, services and investment ventures augment the 

general level of economic activity in the Northern Territory, as well as 

contributing to regional development. 

The assessment of flow-on effects resulting from an industry's 

production and disposal of its output, as well as its purchases of inputs 

necessary to its production process, is carried out using input-output impact 

analysis. 

Fundamental to input-output analysis is the concept of general 

equilibrium based on the premise of constant prices, quantities and 

interrelated markets with constant returns to scale, no input substitution or 
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technological improvements that reduce input costs and quantities. Input-

output analysis also assumes that household expenditure patterns are static 

over time and that there are no physical limitations to production capacity. 

Notwithstanding these shortcomings, input-output analysis is widely 

used by governments and industry to assess the impacts of changes in 

public policy and project development on regional and state economies. 

Essential to input-output analysis is the transaction table which tracks 

the flow of each industry's input purchases and the disposal of its outputs to 

other industries and sectors endogenous and exogenous to the local 

economy. The transaction table is divided into four quadrants: 

• the intermediate quadrant (inter-industry quadrant), which includes all 

producing industries endogenous to the local economy; 

• the final demand quadrant, which is exogenous to the economy and 

where outputs from the inter-industry quadrant are used as final 

consumption goods, exports, capital formation and other final demand, 

and not as inputs to producing industries in the inter-industry quadrant; 

the primary inputs quadrant is the source of inputs from outside the 

economy and includes the household sector, imports, gross operating 

surpluses and other value-added, depreciation and indirect taxes; and 

the primary inputs to final demand quadrant, which is exogenous to the 

economy and includes details of transactions such as imports purchased 

by the household sector that do not take place through the input-output 

system. 

The determination of each industry's cost and input network, as well as 

the intra-industry and inter-industry distribution of outputs provides the 

financial structure of the transaction table, which in turn provides the 

foundation for the generation of output, income and employment 

multipliers. 

The determination of multipliers is achieved through the calculation of 

direct and inverse matrix coefficients. Direct coefficients (A matrix 
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coefficients) are normally only derived for the intermediate quadrant (open 

model), and the intermediate quadrant plus the household sector for the 

closed model. However, if government and other categories are to be 

included in the closed model, coefficients for the whole table are derived. 

Direct coefficients are computed by dividing industry/sector column totals in 

the transaction table into each column entry relative to each total. 

Direct coefficients (also know as input-output coefficients) provide a 

clearer picture of each industries input requirements and disposal of its 

outputs, than do the monetary entries in the transaction table. They also 

reflect the first round effects of an industry's purchases in response to a 

change in final demand for its output. The first round effects create a series 

of second round effects as industries supplying the impacted industry in 

turn change their input purchases in order to meet the changed demand for 

their output. This process continues to flow through the inter-industry 

quadrant until the economy is once again in equilibrium. 

These additional impacts are calculated by multiplying the A matrix by 

itself for each stage of the flow-on effects. This process results in the 

determination of inverse matrix coefficients (Z matrix coefficients). A and Z 

matrix coefficients were used to calculate the various output, income and 

employment multipliers detailed in Table 4.11 (page 183). 

There are a number multipliers applicable to each industry's output, 

income and employment, these are: 

• the first round effects, which refers to the change in output in other 

sectors resulting from the initial effect of a change in final demand for 

output from the impacted industry; 

• industrial support effects are those resulting from the first round effects 

- that is, other sectors change their output to accommodate the change 

in output by those industries/sectors responding to the first round 

effects; 

• the combination of the first round effects and the industrial support 

effects sum to what is called the production induced effects. The change 
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in output resulting from these effects will impact on employment and 

household income, which in turn results in a change in household 

consumption expenditure; 

the change in household consumption expenditure is known as the 

consumption induced effects; and 

. the combination of the production induced effects and the consumption 

induced effects sum to the total multiplier for a sector. 

In addition to the foregoing there are four other multipliers for 

employment and income, these multipliers are Types TA, TB, hA and JIB. 

These multipliers differ from total multipliers, which are calculated on the 

basis of changes in income and employment resulting from an initial dollar, 

in that they reflect the change in the input-output systems income and 

employment to the initial stimulus in per unit equivalents of income and 

employment. 

Prior to Self Government, there was no regional input-output model for 

the Northern Territory economy. This shortfall in the economic tool kit was 

addressed in 1979 when the Department of the Chief Minister 

commissioned the University of Queensland's Department of Economics to 

develop and produce a regional input-output model for the Northern 

Territory. The model was based on 1976/1977 data and presented to the 

Northern Territory Government in early 1980. 

As indicated earlier, the Northern Territory input-output model 

(1-0/NT) has been updated a number of times: - 

• In 1981 by Mules and Morison; 

• In 1989 by the North Australian Research Unit; 

• In 1990 by the Centre for South Australian Economic Studies; 

• In 1993 by Griffith University's School of Economics; and 

• Finally the Committee on Darwin commissioned the last update, 

however this work was not been published due to data quality 

concerns. 
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The capital intensive nature of the mineral resource sector means that 

the sector's employment levels are relatively low when compared to other 

sectors. The sector accounted for around 18.6 percent of gross regional 

product and only employed 3.5 percent of the Northern Territory's total 

workforce over the period 1978/1979 to 1995/1996, compared to 11.7 percent 

and 20 percent respectively for the labour intensive wholesale/retail sector. 

The application of 1-0/NT employment multipliers to average annual 

mineral resource sector employment of 3,228 people for the period under 

review reveals that the sector was responsible for the employment of 

another 5,007 people in other sectors of the economy. However, given the 

low employment participation rate and high unemployment in regional 

areas it reasonable to conclude that a large proportion of these indirect 

positions was generated in the main urban centres, supporting Harris' 

opinion that governments' regional policy is based largely on the efficiency 

approach. 

Disaggregation of direct to indirect employment shows that the value-

adding process of converting bauxite to alumina has a higher ratio of direct 

to indirect jobs than mineral resource extraction and beneficiation only - 

1:1.76 jobs compared to 1:1.48 jobs respectively. This higher ratio suggests 

that government policy should be directed toward encouraging project 

proponents to look at extending their project proposals to include value-

adding processing. 

The application of income and output multipliers shows that over the 

eighteen-year period real incomes in other sectors of the economy increased, 

on average, by around $214 million annually, and that the average annual 

increase in output in other sectors of the economy was in the order of $133 

million per year. 

The three versions of the 1-0/NT transaction table shows that a low level 

of mineral resource sector output is consumed within the economy (on 

average, around $323 million per year over the period under review). This 
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low level of local consumption reflects the early stage of development and 

the lack of secondary industries in the Northern Territory. 

As can be appreciated from discussion in this chapter, gross regional 

product ratios and input-output impact analysis are useful economic tools 

for assessing economic growth and diversification. However, they do not 

provide an adequate framework for assessing physical quality of life values 

(ie. the social wellbeing of peoples). Methodologies for the measurement 

and quantification of physical quality of life values are the subject of 

discussion and investigation in Chapter 6. 

An overview of the intra-regional impacts resulting from bauxite mining 

and alumina production shows that benefits accruing to communities in the 

East Arnhem administration region are concentrated in the Nhulunbuy 

area. It is not apparent from this regional overview whether indigenous 

people have experienced a change in their social wellbeing as a consequence 

of mining in the region. There are however, a number of benefits (eg. a 

regional hospital) enjoyed by remote communities in the region that would 

possibly not exist if the township of Nhulunbuy were not constructed to 

service the bauxite/alumina operations on the Gove Peninsula. 

Discussion in this economic profde demonstrates that the mineral 

resource sector has played an important role in shaping the economic 

growth and development of the Northern Territory economy over the past 

two decades. However, it appears that the benefits of this growth and 

development have not ifitered down to remote regional communities. 

MW 
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CHAPTER 5 

DEVELOPMENT AND REGIONAL PROFILES 

"It is said that development is like a giraffe, difficult to define but 
easy to recognize." 

[Sundrum 1984, p.64] 

5.1 INTRODUCTION 

This chapter briefly discusses issues pertinent to the debate on economic 

growth versus economic development, including theoretical perspectives and 

approaches to national and regional economic development. It also proffles 

the Northern Territory's administrative regions and identifies the peoples 

and regions affected by mineral resource sector activity, thereby providing a 

platform from which to launch Chapters 6 and 7. 

The industrial revolution of the late eighteenth century (in Great 

Britain) and nineteenth century (Western Europe, Japan and the United 

States) resulted in significant social and economic change due to a major 

shift in these countries from agriculturally based (traditional) economies to 

economies based on large scale mechanised production of a broad range of 

capital, construction and consumption goods. The mineral resource sector 

played a crucial role in the social and economic change of this period, 

providing essential raw material inputs (eg. coal, iron ore, limestone, 

manganese, tin, lead, copper, construction and extractive materials) to the 

manufacturing and construction sectors. 

The industrial revolution continued through to the twentieth century 

with Russia and Canada going through the industria]isation process at the 

turn of the nineteenth century, and parts of South America, Africa, Central 

and Southern Asia, in the middle of the twentieth century. 
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Continuing technological advances drove the industrialisation process 

with many single use mechanical inventions being adapted for other 

applications, thereby promoting further growth and development. Rostow in 

'Rich Countries and Poor Countries' wrote of this period... 

The simple historical fact is that for more than two centuries the 
dynamics of the supply of food and raw materials has interacted 
intimately with the dynamics of technology ... Newcomen's steam 
engine had existed since the beginning of the eighteenth century, a 
response to the need in Great Britain to pump water out of mines. It 
was inefficient and costly in fuel to operate ... Watt's vastly more 
efficient engine ... found many more uses than initially envisaged." 

[Rostow 1987, pp.87-88] 

However, while the industrialisation of these countries resulted in 

significant social and economic benefits for the countries concerned, the 

globalisation of their economies through increased imports and exports of 

raw materials and finished goods only served to increase the gap between 

industrialised economies and the less developed economies. These less 

developed economies were dominated by European colonial rule well into the 

twentieth century, a rule that persisted with primary production export 

policies instead of encouraging the diffusion of the benefits of modern 

economic growth and development policies based on industrialisation and 

development of domestic markets. 

Myopic colonial policies focussed on primary exports to underwrite 

economic growth and development in less developed countries, instead of 

focussing on diversification and development of secondary and tertiary 

industries, created a one sided export/import trade relationship favouring 

the colonisers. As Sundrum describes it... 

"...what was prized most by European powers was the inflow of 
precious metals obtained from the tropical countries by pillage or 
colonial extraction and by trade; this inflow of precious metals, used 
as the basis of money supply, may have led to an increase in 
economic activity. Economic policy became governed by the 
mercantilist philosophy which laid down an elaborate system of 
restrictions especially on import trade." 

[Sundrum 1984, p.521 
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Dependence on colonial rulers for trade was more the norm than the 

exception, and contributed significantly to widening the standard of living 

gap between developed and developing countries. In recent times the 

increasing affluence of the developed world and the sluggishly slow and 

fragile improvement in third world living standards has accentuated the 

growing gap between rich and poor countries. 

According to Sundrum... 

". - . It is a remarkable feature of the world today that the human race 
is so sharply divided into two groups of countries, one comprising 
less than a third of the world's population living in great material 
affluence and the other comprising people living in great poverty 
who have experienced little, if any, improvement over time. There 
have always been rich and poor countries in the world but never 
before modern times has the gap between them been so great in 
magnitude and so persistent over several decades." 

[Sundrum 1984, p.31 

Prior to the Second World War there was little interest shown by 

western economists in the chronic underdevelopment in those countries 

considered colonies of the west, their attention had been primarily focused 

on western world national economic development and the growing 

disparities between regions within western nations. 

"What, before 1945, did the main stream Western economists have to 
say about underdevelopment outside of Europe and development 
economics? The answer is, very little. As Educated men, they no 
doubt shared the varied views of their contemporaries about India 
and the colonies, about the development of economic resources and 
native welfare beyond the seas and later about national 
independence movements. But as professional economists, they had, 
until World War II, almost nothing to say about what we now call 
the Third World, its problems and its future." 

[Arndt 1987, pp.29-30] 

The end of the Second World War saw a significant shift in the balance of 

world power with many of the pre-war colonial rulers significantly weakened 

by the war. The end of the war also resulted in the growth of national 

independence movements which actively sought and achieved independence 

for many former colonies as sovereign nations. 
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The emergence of a post war third world spiked the interest of western 

economists, resulting in the formation of a new body of thought focused on 

third world economic development. Since then a large body of theory has 

been developed which addresses economic development issues, the 

disparities between the developed and developing worlds, and ways of 

measuring the impacts of economic development policies and programs. 

Disparities between the levels or degrees of development are not confined 

to developedldeveloping country comparisons, disparities exist intra-country 

where it is not unusual to find significant differences in the living standards 

of a country's people from region to region'. Frequently, even in developed 

countries, inter-regional disparities exists, where the economy and living 

standards in one region are further advanced than those in other regions. 

For example, literacy is one of three measures that when combined form 

what is termed the physical quality of life index (the other measures are life 

expectancy at age one and the infant mortality rate per 1000 births). This 

index is frequently used to assess the success or otherwise of development 

programs. Given that high school retention rates and tertiary qualifications 

contribute to a communities overall literacy standard, they can be used as a 

proxy measure of literacy, thereby providing the basis for inter-regional 

literacy comparisons. In the Darwin region the percentage of the population 

16 years of age and still at school at June 1996 was 75.8 percent and the 

percentage of the population with a degree or higher qualification was 12.4 

percent [ABS Catalogue Number 2032.0 - 1998, p.135]. By comparison only 

28.7 percent of the Barkly region's population 16 years of age were stifi at 

school and a mere 5.2 percent held a degree or higher qualification [ABS 

Catalogue Number 2032.0 - 1998, p.13'7]. This disparity in implied literacy 

rates suggests that the Darwin region's population is substantially ahead in 

this one component of the physical quality life index. 

Likewise, disparities exist intra-region where small pockets of economic 

progress (island or enclave economies) outstrip the speed and level of 

1 Region is defined as a sub-state/territory geographical area delineated in a meaningful 
manner. For example, the administrative regions outlined in Map 1.1, page 27. 
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progress in other areas within the region, with the population in the enclave 

economy enjoying higher standards of living than others within the region. 

What the foregoing implies is that poverty exists in developing and 

developed countries. In the case of developing countries, they are not 

mature enough to provide a relatively even distribution of income to their 

populations, that is, national incomes are so low that there is too little to 

distribute. 

Developed economies experience relatively high income levels (high in 

relation to developing countries) however, poverty does exist in these 

countries and usually results from the poor distribution of the nation's 

wealth. For example, at June 1996 the per capita household incomes of 

people living in the East Arnhem region ranged from $460 for Nhulunbuy 

residents to $110 for people living in the area defined as the East Arnhem 

balance - the East Arnhem region less Nhullunbuy and Groote Eylandt [ABS 

Catalogue Number 2032.0— 1998, p.13'7]. 

Historian Geoffrey Blainey examined the conundrum of why some 

countries and regions  prosper while others failed to do so. Blainey concluded 

that the tyranny of distance between resources influenced the development 

process, providing an insight into why some regions of Australia flourished 

while others did not. 

"In narrating why new countries grew and flourished it is customary 
to assign the cause to their poverty or richness in natural resources. 
But it is not simply the abundance of resources - whether fine soils 
or grasslands or minerals or forests - that create development. The 
exact position of each resource, the point on the map which they 
occupy, is decisive. Resources lying side by side are usually far more 
valuable than if they are parted by long distances. This was 
particularly true in inland Australia where distance was such an 
obstacle." 

[Blainey 1966, pp.137-138] 

Blainey's observation highlights the influence of market forces in an 

economy where the decision on location is based on the choice of a site where 

costs are lowest for the product or services being sold in a specific market or 
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markets. This implies therefore, that location decisions promote uneven 

spatial distribution of economic activity and result in disparities between, 

and within, regions in respect to economic growth and development. 

Location decisions often result in the value adding of raw natural 

resources being carried out at a site located close to consumer markets 

andlor export facilities. This is particularly true of mineral resources, which 

are usually extracted from a remote area in one region, transported to and 

value added in another, with the value adding region benefiting significantly 

in the areas of industry/sector expansion and jobs growth. For example, in 

the Northern Territory manganese is mined, beneficiated and graded at 

Groote Eylandt. The final raw product is then exported interstate and 

overseas (see page 85) for further processing and use in the manufacture of 

steel and manganese/ferroalloys. 

The extraction, beneficiation and export of mineral resources from a 

specific region without compensating factors such as industry/sector 

development and enhancement and the provision of public/private physical 

and social infrastructure to provide long-term enduring economic benefits 

represents a permanent loss to the region. The fact that the extraction and 

export of these resources augment the level of gross state product and 

general economic activity, as well as contributing to a nation's balance of 

payments, is of little comfort to people living in underdeveloped remote 

regional areas who see the export of mineral resources from their region as 

promoting inter-regional inequalities. 

On this subject Coombs contends that... 

"Great emphasis is placed by the mining industry on its importance 
to the national economy - on its contribution to the gross national 
product, to the international income earned by its exports, and to the 
employment it provides directly and indirectly. There is good reason 
to question whether that emphasis is justified. There is urgent need 
for an objective study of these contributions and to whom the benefits 
accrue and on whom the costs fall. At the very best we should be 
aware that mining - even at its environmental best - is using up the 
nation's capital in the form of predominantly non-renewable 
resources. There is something wrong with an accounting system 
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which records the running down of capital as a contribution to 
income." 

[Coombs 1990, p.101-102] 

For indigenous people, perhaps the issue of most concern to them about 

mineral resource exploitation is the damage that it causes to the land and 

sites of cultural significance. In many regions of the developed and 

developing worlds, indigenous people have seen their traditional lands given 

away by governments (both state and national) to multinationals, 

presumably for the benefit of all within the region and the nation as a whole. 

The experience of the indigenous people of the copper rich island of 

Bougainville is perhaps an extreme example of where the lack of 

consultation and a blatant disregard for indigenous peoples' ties with the 

land resulted in the Papua New Guinea government failing to identify, to 

quote Coombs, to whom the benefits accrue and on whom the costs fall. 

The Bougainville copper deposit (Panguna Mine) was developed in the 

early 1970s by Bougainville Copper Limited, a joint venture between CRA 

Limited 53.6 percent, public investors 27.3 percent and the Papua New 

Guinea Government 19.1 percent. The mine was a source of considerable 

wealth to its owners and of significant economic benefit to the government of 

an emerging independent Papua New Guinea. [Quodling 1991] 

However, high expectations (pecuniary and social) and the permanent 

alienation of vast areas of tribal lands, as well as the perception (correct or 

otherwise) by Bougainvilleans that they were being short-changed on 

regional economic development programs, resulted in the formation of a 

secessionist movement, which actively campaigned for Bougainville's 

independence from Papua New Guinea. 

The central government's failure to be fully cognisant of the concerns the 

Bougainv-iileans had for their land, despite its awareness of the significance 

of land tenure to the social and cultural fabric of the people of Papua New 

Guinea, only served to add weight to the perception that the government 

cared little for the wellbeing of Bougainville ans. As reported by Quodling in 

'Bougainville - The Mine and the People'... 
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"Land is our life, land is our physical life - food and sustenance. 
Land is our social life; it is marriage; it is status; it is security; it is 
politics; in fact, it is our only world. When you take our land, you cut 
away the heart of our very existence." 

[Bougainvillean statement cited in Quodling 1991, p.12] 

This disregard of the social and cultural significance of land served to 

heighten secessionist pressure. 

Notwithstanding protracted negotiations between the parties, which 

resulted in a number of concessions being won from the government and the 

mining company, militant revolutionary activity (supported by the regional 

government in Bougainville) commenced in early 1989. The army was 

brought in to assist the police in maintaining law and order, and to act as a 

regional security force. However, this only inflamed the situation, escalating 

the conifict between the secessionists and the security force. Mine 

infrastructure and equipment were easy demolition targets for the 

secessionists, the bombing of power lines and machinery increased the 

company's concerns for the safety of its employees resulting in the company 

ceasing operations in mid-1989. The mine remains closed on a care and 

maintenance basis to this day. Negotiations continue between the leaders of 

the Bougainville secessionist movement and the Papua New Guinea 

government. 

While a similar situation is unlikely to occur in Australia, the 

Bougainville experience serves to highlight the fact that there are a broad 

range of quantitative and qualitative values that need to be considered when 

developing, implementing and assessing the regional economic development 

issues associated with mineral resource exploitation. These issues are the 

basis of the research and analysis carried out for Chapters 6 and 7. 

Regional analysis also serves to demonstrate inter-regional and intra-

regional disparities in the areas of economic growth and development, that 

is, regional analysis adds a spatial characteristic to economic activity. In the 

Northern Territory this spatial characteristic is manifest in the five 

administrative regions delineated in Map 1.1 (page 27). Regional profiles 



- 237 - 

comprise a large part of this chapter and serve to demonstrate both intra-

regional and inter-regional disparities, as well as providing background 

material for Chapters 6 and 7. 

The regions most affected by mineral resource sector operations are the 

East Arnhem, Darwin and Katherine regions, and as such are the primary 

focus of the field research undertaken for Chapter 7. The views and 

opinions of indigenous people living in the other regions were also sought, 

although to a lesser extent than for the three 'Top End' regions. 

5.2 THEORETICAL PERSPECTWES AND APPROACHES 

As stated earlier, prior to the Second World War western economists 

paid scant regard to economic development issues outside the borders of the 

developed world economies. However, since the Second World War there has 

been a plethora of papers and texts devoted to rationalising vexing 

development issues confronting underdeveloped countries, as well as 

possible approaches for addressing intra-regional and inter-regional 

disparities. For example, one of the early theories put forward to explain the 

phenomena of economic development was the 'Stages of Growth Theory' 

espoused by American economic historian Professor Walt Rostow in the 

early 1960s. In this model Rostow contends that the development process 

follows a fairly distinct path through every increasing stages of technological 

complexity - traditional agrarian society through to a high mass-

consumption society. 

In many instances the stages of growth theory had strong appeal to less 

developed countries, [Meier 1984, p.901 many of which based their early 

economic development attempts on this theory, focussing on material 

progress (growth) and assuming that this in itself would address 

development (quality of life) issues. Many developing countries adopting 

this approach strove for modernisation, industrialisation and even 

westernisation to achieve development. [Arndt 1987, p.2] Unfortunately, 

the expectations of many third world leaders and politicians were not 

realised as their development policies did more to exacerbate intra-regional 
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and inter-regional disparities than reduce them. [Grant, J. in Todaro 1983, 

p.33] McAllister, in 'Political Beliefs and Administrative Reality' succinctly 

summed up the reason for the failure of many early third world development 

attempts as... 

..economic development involves cognition of situations and 
attitudes of mind; belief rather than reality is often a major element 
in political decision making." 

[McAUister in Mathews 1981, p.178] 

While economic development policies and approaches should address 

growth with equity, it needs to be understood that growth (more of the same) 

is not the same as development which is a change in social, cultural and 

economic conditions that provide an improvement in peoples' general quality 

of life (social wellbeing). 

Economic growth is seen as an increase in an economy's output (gross 

national product2  or gross domestic product) over time and is usually 

measured on a year-to-year basis. A commonly used method of measuring 

economic growth is to compare changes in per capita gross national product3  

(or per capita gross domestic product) from one period to another. 

Proponents of growth oriented policies consider that rapid increases in 

the level of gross national product, will in itself, bring about increases in the 

general standard of living of a county's/region's population. However, 

promoting growth per se ignores the equitable distribution of a 

nation's/region's income that contributes toward minimising regional 

disparities. Growth proponents see the equitable distribution of income as 

reducing the level of savings of those likely to invest, and stifling 

entrepreneurial innovation, as well as retarding technological advancement 

by encouraging the adoption of labour intensive production methods in lieu 

of capital intensive production methods. 

2 Gross national product (GNP) is gross domestic product (GDP) plus incomes accruing to 
an economy's domestic residents from investments overseas, less incomes earned by 
overseas investors in the domestic economy. 
Per capita GNP = Gross national product divided by the nation's population count. 
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The experience of a number of developing countries has shown that 

policies focussed on growth alone have resulted in the concentration of 

wealth in a small proportion of the population, while the majority's share of 

total income has reduced over time. This concentration of wealth in the 

hands of a few has contributed to a worsening of intra-regional and inter-

regional income, employment and quality of life disparities. For example, 

Bromley and Bromley in 'South American Development - a geographical 

introduction' contend that in South America income and wealth are 

distributed very unevenly among the population with some people (a 

minority) being very rich and the majority being poor. What this means is 

that economic growth does not necessarily benefit the whole population, or 

even the majority of the population however, it always benefits a minority of 

the population. [Bromley, D. and Bromley, R. 1982, p.10] 

The Bromleys also contend that... 

"...economic  growth may not only affect inequalities between 
different social groups, but also between regions of a country and 
between different countries ...Within most of the South American 
countries.., economic growth of a core or central area often outstrips 
the growth of the surrounding periphery." 

[Bromley, D. and Bromley, R. 1982, p.10] 

While economic growth may result in an increase in gross national 

product and average per capita incomes, the experience of the developing 

world suggests that it (economic growth) does little to address social, 

cultural and political inequalities, in fact it may have deleterious impacts on 

regional indigenous populations. 

By way of ifiustration, per capita gross regional product for the Irian 

Jayan region of Indonesia grew from 28,800 Rupiah (Rp) (around US$64)4  in 

1971 to Rp1,733,000 (around US$611)5  in 1992. Over the same period the 

population of Irian Jaya increased from 923,000 people (36,000 or 4 percent 

of which were immigrants from other Indonesian regions who had been 

In real 1990 terms around Rp187,200 or US$415. The International Monetary Funds 
GDP deflator for Indonesia was used to convert Rupiah and United States Dollars in 
current terms to real 1990 Rupiah and Dollar terms. 
In real 1990 terms Rp1,485,000 or US$524. 
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relocated to Irian Jaya under the transmigration program) to around 

1,765,000 people of which around 21 percent (371,000 people) were 

transmigrants. [Hifi 1989; Barlow 1990; and International Monetary Fund 

1995] 

There are a number of reasons for Indonesia's transmigration program 

for Irian Jaya. These include: the shortage of arable or suitable land on 

other Indonesian islands for Java's exploding population; the need to provide 

a semi-skffled workforce for the massive Freeport copper and gold mine (the 

mine commenced operation in the early 1970s); and the Javanisation of the 

Irian Jayan population to provide a security buffer along the Paua New 

Guineallrian Jayan (Indonesian) border. 

In 1971 agricultural sector activity (including forestry and fisheries) 

accounted for around 56 percent of Irian Jayan gross regional product, all 

service industries 36 percent and the mineral resource sector 8 percent. 

Total 1971 gross regional product was in the order of Rp26.6 billion (13S$59 

million) or in real 1990 terms Rp172.9 billion (US$384 million). By 1992 the 

mineral resources sector accounted for more than half (56 percent) of the 

region's gross regional product, agriculture 16 percent, and all other services 

28 percent. Total 1992 gross regional product was in the order of Rp3,059 

billion (US$1,079 million) or in real 1990 terms Rp2,621 billion (US$924 

million). [Hifi 1989; Barlow 1990; and International Monetary Fund 1995] 

At face value, the increase in per capita gross regional product and the 

expansion of the mineral resource sector's output, as a percentage of gross 

regional product, suggests that Iran Jayans (Indonesian Malay 

transmigrants and indigenous Melanesian people) experienced significant 

economic growth and development over the period 1971 to 1992. However, 

what these figures fail to show is that Indonesia's economic growth policy of 

natural resource exploitation (forest, marine and mineral products) and 

Javanisation through transmigration have brought about rapid change to 

the region resulting in the indigenous Irian Jayans (Irianese) being 

disfranchised from their land, despite its spiritual, cultural and social 

significance to the fabric of their society. 
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Unlike the Northern Territory where indigenous people are able to 

negotiate tolls and other benefits for the use of their land by mining 

companies, as well as receiving royalties based on a legislative framework 

for minerals extracted from their land, the indigenous Irianese have, in 

essence, received nothing of significance from the operators of the Freeport 

mine6  in exchange for the appropriation and permanent alienation of in 

excess of 100 square kilometres of their traditional lands. A 1991 agreement 

between the Indonesian Government and Freeport increased the company's 

concession area to 25,000 square kilometres, about 6 percent of the total 

area of Irian Jaya of around 410,600 square kilometres. 

According to Marr [1993] in 'Digging Deep - The Hidden Cost of Mining 

in Indonesia' the indigenous Amungme people expressed their anger at the 

appropriation of their traditional lands and hunting grounds by the 

Indonesian Government by blocking the path of the company's bulldozers 

and forcing the company to the negotiating table in January 1974. However, 

the agreement hammered out at these negotiations was very one sided in 

favour of the company, and essentially allowed the company to exploit vast 

tracts of Amungme land in exchange for a small number of buildings and 

community facilities. Of this agreement and its effect on the local 

indigenous population, Marr asserts that... 

• .Much of the discontent with Freeport among local Amungme 
people today stems from the knowledge that Freeport has taken 
them for a ride. 

That the January agreement was not adequate became obvious in a 
spectacular manner in 1977 when Amungme people, assisted by 
independence fighters blew up the pipeline which conducts the 
copper concentrate from the Freeport mine to the coast for export. 
The government responded by sending Indonesian Air Force OV- 10 
Broncos to bomb and strafe villages. After the uprising, which was 
reported by a local Church monthly to have involved at least a 
quarter of the Amungme population, the government forcibly 
resettled entire communities away from the mine to near the coast. 
By June 1980, epidemics had swept through these communities, 
killing more than 20% of the infant population." 

[Marr 1993, p.741 

The Freeport mine is one of the World's largest copper mines and is located in the 
Eastern Highland region of Irian Jaya. The operation is owned by New Orleans based 
Freeport McMoran Copper and Gold Corporation (85.4%), the Indonesian Government 
(10%), Norddeutsche Affinerie of Germany (4%), and private Indonesian investors. 
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The mine is also having an environmental impact on vifiagers living 

downstream from the mine on the Ajikwa River. The mine uses the river to 

dispose of waste material. Mine discharge is silting up the lower parts of the 

river and causing flooding, which in turn is having deleterious effects on the 

environment, including indigenous hunting grounds, native food plants 

(bush tucker) and village vegetable and fruit garden areas. 

Given that most of the villagers in this area are essentially subsistence 

hunter-gatherers, the flooding of large parts of the forest, and the 

discolouration and pollution of the river by mine discharge makes it difficult 

for the indigenous Irianese of the region to maintain their traditional 

lifestyle. Also, the indigenous land tenure system of the region means that 

tribal groups do not encroach on traditional lands owned by others to 

augment their food supplies, to do so would result in a break-down of 

relations between neighbouring tribal groups that could lead to hostilities 

breaking out between them. 

Indigenous accommodation in the vicinity of the mining town 

Tembagapura is far from adequate and according to a local newspaper 

report cited in Marr [1993], indigenous inhabitants of the town live like 

beggars in an unhealthy slum compared to the luxury homes of Freeport 

staff. 

Employment prospects for indigenous Irianese by the province's major 

private sector employer, the Freeport mine, are extremely limited as a result 

of the inflow of semiskilled and skified labour from Java and other 

Indonesian provinces. According to Marr [1993] 95 percent of the mine's 

employees were, in 1993, Indonesian (Malay transmigrants). Allowing for 

European and other nationals at middle and senior management, less than 5 

percent of positions were available to indigenous Irianese. 

In addition to mineral resource exploitation, Indonesian economic growth 

policies for Irian Jaya in the areas of forest and marine management are 

likely to see the province suffer severe deforestation and the destruction of 
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marine resources, adversely impacting on local Irianese indigenous 

communities. [Barlow, et al 1996, p.246] 

According to Marlessy in his paper 'Rural Community Development in 

Irian Jaya: In Search of An Appropriate Model'... 

"... Indonesian planners, among whom economists dominated, were 
of the opinion that economic growth is the best solution to increase 
people's incomes, and thus promote better standards of living among 
the community." 

[Marlessy in Barlow, et al 1996, p.2441 

The increase in per capita gross regional product over the period 1971 to 

1992 demonstrates an increase in private and public sector gross operating 

surpluses and wages/salaries of employed persons that is, an increase 

general economic growth. However, as ifiustrated in the foregoing, it also 

highlights the flaw of basing regional development policies on economic 

growth only, as growth without equity promotes and exaggerates regional 

disparities, doing little to address quality of life issues for all of a region's 

population, especially those who see the continuation of their traditional 

hunter-gatherer lifestyle as essential to their wellbeing. Harrison [1992] 

addresses this issue in 'The Third Revolution - Population, Environment 

and a Sustainable World' claiming that... 

"Hunter-gatherers do not maintain their traditional life-style out of 
ignorance, but out of choice 

[Harrison 1992, p.29] 

Statistically, there is little doubt that Irian Jaya has experienced 

significant growth over the past few decades, for example, over the decade 

ending 1990 per capita income, in current terms, increased from Rp374,000 

(just over Rp1,000 per day) to Rp509,000 (just under Rp1,400 per 

day)[Indonesian Central Bureau of Statistics Website - see Bibliography for 

address]. However, while overall growth is impressive, there has been, and 

continues to be, dualistic growth with a major imbalance between urban and 

rural growth rates of the region. According to Barlow et al [1996] the urban 

growth rate (urban areas are, in the main, populated by transmigrants) has 

been put at around 65 percent, while the growth rate for the poorer rural 
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areas (populated, in the main, by indigenous Melanesians) was in the order 

of 9 percent. Disproportionate growth rates of this magnitude not only fail 

to address real development issues, but also contribute to the general 

alienation of the two disparate cultural groups in the region, as well as 

fostering resentment of, and hostilities toward the policies of the centralist 

government in Jakarta. Commenting on economic growth as a central plank 

of development policy initiatives, Seers in his work "The Meaning of 

Development' concludes that... 

"It looks as if economic growth may not merely fail to solve social and 
political difficulties; certain types of growth can actually cause them. 
The questions to be asked about a country's development are 
therefore: What has happened to poverty? What has happened to 
unemployment? What has happened to inequality? If one or two of 
these central problems has been growing worse, especially if all three 
have, it would be strange to call the result development even if per 
capita income has doubled." 

[Seers, D. 1969 in Arndt 1987, p.9 1] 

While it is reasonable to agree with Seers that economic growth policies 

alone will not necessarily result in development, it is clear that the two 

schools of thought, economic growth and economic development, are 

interlinked. As stated previously, economic development is growth plus 

social, cultural and economic change, key factors necessary to achieve a 

general improvement in a populations' standard of living (quality of life). It 

is difficult to see how economic development could be achieved without 

economic growth, as a redistribution of a nation's or region's income would 

only result in some members of the population improving their lot at the 

expense of others, assuming the level of nationallregional income remains 

static. 

Economic growth increases a population's capacity to consume, while 

economic development results in improvements in literacy, health and 

longevity, which increases a population's capacity to produce. Combining 

economic growth policies with those for economic development results in a 

quantitative and qualitative upward movement of a population's entire 

economic, social, cultural and political system. 



- 245 - 

An example where economic growth and development policies have been 

deliberately combined is in the Rentier State7  of Brunei Darussal[am8, which 

relies heavily on income from crude oil and natural gas (petroleum) exports, 

and overseas investments to underpin its economy. 

At self-government in 1959, Brunei's petroleum income was of sufficient 

magnitude to ensure that it would not experience the same financial 

difficulties that many of the emerging independent sovereign states before it 

had and were continuing to experience. This factor was recognised by the 

government in its second five-year development plan (1962 to 1966) in which 

it stated that... 

"Brunei...  is free from the pressing problems of foreign exchange 
shortages resulting from unfavourable balance of payments, and free 
from limitations and restraints arising from unbalanced budgets. 
On the contrary, the accumulation of surpluses invested abroad, plus 
the favourable balance of payments, enables Brunei to finance a 
development programme from its own budgetary resources." 

[cited in Sku]iy 1984, p.3] 

Each of Brunei's development plans (the current plan is for the period 

1996 to 2000) containedlcontains a mix of economic growth and economic 

diversification programs. Programs such as the expansion of transport and 

communications networks; promotion of new non-petroleum based 

industries (eg. commercial agriculture to increase national food security); 

and a general increase in employment commensurate with population 

growth. Coupled with these growth and diversification targets were/are 

programs designed to advance the wellbeing of the nation's population 

through housing, public utilities (water, electricity and sewerage), education 

and health. Plans after independence in 1984 include provisions for national 

security, which had previously been an area of responsibility for the British 

Rentier state/nation is one that derives all or most of its income from externallforeign 
sources without participating in the management of the entrepreneurial enterprise from 
which the income is derived. 

8 Brunei Darussalam was a British Protectorate from 17 September 1888 through to 31 
December 1983. On 1 January 1984 Brunei became an independent sovereign state 
however, this return to independence was a slow process, which commenced in 1959 with 
the establishment of self-government which transferred supreme authority for all 
internal matters from the British Resident to the Sultan. 
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as general overseers of defence and foreign affairs from self-government to 

hand-over on independence. 

In 1973 income from overseas investments and petroleum revenues 

accounted for 67 percent of Brunei's total revenue base of B$369 million9  

(current terms), by 1990 this had declined to around 58 percent of a total 

revenue base of B$2,796 million. Petroleum products, as percentage of gross 

domestic product, declined from 83 percent in 1977 to around 46 percent in 

1995, reflecting the decline in world petroleum prices in recent years and a 

growth in the combined contributions of non-petroleum sectors to the 

economy. [Government of Brunei Darussalam Website - see Bibliography 

for address] 

The significance of the imbalance in the country's sources of funds was of 

major concern to Brunei's administration, in so far as the first five year 

development plan (1953 to 1958) focussed on addressing structural 

imbalance, as well as promoting social change. 

"The main focus of the plan was two fold: infrastructure development 
and the expansion of social service. 

About 80 percent of the budget was allocated for infrastructure with 
the bulk of expenditure on road construction and public 
utilities... Social provisions were also included in the plan. A 
pensions and disability allowance scheme was instituted and plans 
for a new hospital... and some thirty new schools were put forward." 

[Cleary and Yann Wong 1994, p.80] 

Subsequent development plans have been similarly focussed, 

concentrating on promoting structural diversity of the economy; addressing 

regional disparities; championing a sustainable increase in per capita gross 

domestic product while at the same time ensuring greater equity in income 

distribution (in the late 1980s 10 percent of the nation's top income earners 

accounted for around 40 percent of total income [Cleary and Yann Wong 

1994, p.70]); putting in place comprehensive social infrastructure such as 

The Bruneian dollar (B$) is at par with the Singapore dollar and in recent years has 
traded between US$1.00 = B$1.8125 (1990) and US$1.00 = B$1.4524 (1995). 



- 247 - 

schools (primary and secondary), colleges of advanced education (including a 

university), and a national health system. 

Compared to other countries in the region, Brunei is a high-income 

country with GNP per capita income in 1995 of US$24,100. However, 

according to information published by the government on its Internet 

Website (see Bibliography for address), around 20 percent of the population 

lives below the national poverty line of US$500 per month (around US$6,000 

per year). Notwithstanding this, the nation's poverty line benchmark is set 

well above that for a number of other developing countries in the region, 

including the OPEC'° member country of Indonesia. 

Development policies have resulted in the country achieving a very high 

literacy rate with around 93 percent of males and 85 percent of females over 

nine years of age being classified as literate by International Monetary Fund 

standards in the mid 1990s. The child birth mortality rate over the period 

1990 to 1995 averaged three deaths per 1,000 births, four less than that for 

Australia and Canada. Life expectancy at birth is around 74 years of age, 73 

for males and 76 for females. These three factors (literacy, the low child 

mortality rate and life expectancy at birth) are key elements of the physical 

quality of life index and suggest that Brunei's social welfare programs are 

contributing to the success of its development objectives, that is, achieving 

growth with change. 

Brunei's population is in the order of 305,000 (1996 estimate), of which 

around 67 percent are Malays, 15 percent Chinese, 12 percent Europeans, 

Indians and other races, and 6 percent indigenous people. The indigenous 

people of Brunei are obviously a minority group, however, unlike the 

marginalised indigenous Irianese, they have long been integrated into 

Bruneian society, enjoying the same rights as other citizens and have been 

part of the process of achieving social change with equity. [U.S. Department 

10 OPEC = Organisation of Petroleum Exporting Countries. Current OPEC membership 
includes Algeria, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Qatar, Saudi Arabia, the 
United Arab Emirates, and Venezuela. Ecuador left the organisation to become an 
independent producer in 1993. 
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of State - Brunei Human Rights and Labour Report 1999, page 8, Internet 

Website document - see Bibliography for address] 

Not unlike Indonesia and Brunei Darussalam, the principal concern of 

many of the emerging third world countries has been the rectification of the 

legacy of dysfunctional social and economic structures, through the 

application of modern economic growth and development policies espoused, 

in the main, by western economists. However, according to Isbister in 

'Promises Not Kept - The Betrayal of Social Change in the Third World' the 

success stories have been few and far between, with many people in third 

world countries still living in conditions of poverty that they have known 

throughout this century. [Isbister 1993, p.139] 

As stated earlier, a number of development theories have been published 

since the end of the Second World War. Each of these theories explores the 

phenomenon of economic growth and development, and strives to explain 

why some countries/regions have developed while others have not. An 

examination, at this point, of the salient features of these theories (models) 

provides useful background for the follwing two chapters. Essentially, 

modern economic development theory/models can be divided into four 

schools of thought or approaches to development. These approaches to 

development are the stages of growth approach, structural change approach, 

international dependence approach, and neoclassical free-market approach. 

Stages of growth models (Rostow's Stages of Growth and the Harrod-

Domar Growth Model) were the first to be developed to address the dilemma 

of emerging third world countries in the aftermath of the Second World War 

and the subsequent dismantling of colonial empires. Stages of growth 

models are unidirectional (linear) models that assume development follows a 

historical pattern similar to that of the developed world, that is, advancing 

through successive stages of economic development (poor traditional 

agrarian based economies through to highly technologically advanced 

industrialised consumption oriented economies). These models were 

predicated on the belief that given a balanced combination of savings, 
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investment and foreign aidlinvestment, developing countries would follow 

the same path as that historically taken by the current developed countries. 

Rostow's stages of growth postulates that there are a number of stages 

involved in the growth from an underdeveloped to a developed country: the 

traditional society; the precondition for take-off; the take-off; the drive to 

maturity; and the age of high mass-consumption. Of these five stages the 

take-off stage is central to Rostow's theory, it is the achievement of critical 

mass that results in progressive societal and economic transformation. 

There are in essence two approaches to take-off theory, the sectoral 

approach and the highly aggregated approach as put forward by ilarrod and 

Domar. In the sectoral approach to take-off a number of leading sectors (eg. 

transport, agriculture, mining, manufacturing and services) continually shift 

between high and low levels of economic activity as a result of changes in 

demand elasticities as labour productivity increases and consumer 

preferences alter with a general improvement in the level of incomes. 

What the stages of growth theory suggests, is that both the take-off and 

drive to maturity stages are sectoral led. That is, as incomes increase in the 

precondition stage demand for secondary sector goods (manufactured goods) 

increases at the expense of the agricultural (primary) sector, and as the 

economy moves further along the development path demand for tertiary 

sector output (services) increases at the expense of the manufacturing sector 

- the struggle for ascendancy between sectoral activities providing the 

impetus for take-off and sustainable growth. 

The crux of the Harrod-Domar growth model is capital formation, in so 

far as they propose that a shortage of capital equates to underdevelopment, 

and for a developing country to achieve take-off it has to divert part of its 

national resources to increasing its stock of capital to facilitate the future 

expansion of consumable output. This implies that investment in capital 

stock would have to be of sufficient magnitude to accommodate the 

replacement of retired stock and the purchase of additional stock in order to 

achieve growth in national output. Inherent to this model is the assumption 
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that the more a nation saves, the more it can invest in capital stock to 

increase national output. Given this, take-off would therefore be 

represented by a discontinuity in per capita income growth and a marked 

increase in the rate of national savings. 

The stages of growth model, and its derivatives, has been used with 

varying degrees of success in developing countries however, fundamental to 

the assumptions upon which it has been predicated is the concept of 

increased national savings. An increase in national savings either requires 

an increase in productive capacity, a reduction in national expenditures on 

non-essential services, an increase in taxes and charges, a combination of all 

three, or an influx of foreign aid and investment. However, given that many 

third world countries lack the capacity to adopt options based on the first 

three alternatives, the latter seems to be the only option available to a 

country attempting to break the cycle of poverty perpetuating poverty. 

The need to break the poverty cycle, was in itself, justification enough in 

the three decades immediately following the end of the Second World War 

for massive transfers of capital and technical assistance to underdeveloped 

countries from developed countries. The success of the Marshall Plan, the 

American foreign aid program, in achieving the post Second World War 

reconstruction of developed European economies was thought to be a good 

example of growth through capital formation and appropriate for application 

in third world countries. Unfortunately, attempting to apply programs that 

worked for developed countries to third world situations only resulted in 

many developing countries amassing major debt liabilities. It also increased 

intra-regional disparities within these countries, further widening the gap 

between the rich and poor and in many instances precipitating violent 

nationa]Jregional political upheaval and the advent of despotic governments. 

A significant shortcoming of this model, and its derivatives, is not that 

savings and investment are not necessary conditions for take-off, but that 

the model is an oversimplification of a very complex process and is based on 

the assumption of a unique monotonic growth path in which the boundaries 

between of various stages are blurred. In addition to this, the model does 
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not take account of the fact that unlike the developed world, the developing 

world lacks sophisticated institutional structures to oversight the 

development process, including the management of shocks to the national 

economy resulting form world economic activity and events. 

In recent years growing disenchantment with traditional neoclassical 

development models to achieve sustainable development objectives, as well 

as their failure to explain the growth of intra-regional and inter-regional 

disparities has resulted in the emergence of the 'New Growth Model'. 

This school of thought takes the traditional growth model (and its 

derivatives) and remoulds it to construct a model that recognises the role of 

government in the development process, while at the same time attempting 

to explain why some countries take-off and others make little or no progress, 

a major deficiency of its predecessors. However, unlike the traditional 

neoclassical models, which assumed that growth essentially resulted from 

decisions made at each stage of development and that growth was exogenous 

to technological advancement, the new growth model recognises the 

importance of technological progress to the development process and 

provides a platform from which to examine endogenous growth resulting 

from the production process. 

This model, like its forerunners, fails to take account of the lack of 

sophisticated institutional structures in underdeveloped countries to 

manage the development process, and like the earlier growth models it 

assumes levels of productive capacity, social and physical infrastructure, 

and product and financial markets commensurate with those of developed 

economies. This failure to recognise that the developing world is 

significantly different to the developed world limits the confidence that can 

be placed in its application to the study and assessment of economic 

development programs. 

The structural approach to economic development is based on modern 

economic theory and statistical analysis, and first surfaced in the 1950s. 

This model attempts to explain the impacts of factors such as balance of 

payment dlisequilibria, production and consumption effects resulting from 
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disparities in income distribution, and unemployment on structural change 

within developing economies. 

There are essentially three structural change approaches, one based on 

the concept of a dual economy in which sector development takes place at 

different levels within and between sectors of the broader economy, resulting 

in surplus labour in the less developed sectors being transferred to modern 

industrialised sectors. The second approach is based on the concept of 

complementarity in demand, which has at its core the assumption of 

balanced growth. The third approach of patterns of development focuses on 

the transformation process from underdevelopment to development. 

In the dual economy concept the economy consists of two sectors, a 

traditional subsistence rural (agricultural) sector with a disguised 

unemployment framework which underpins the notion of surplus labour 

that can be used by other more advanced sectors without loss in agricultural 

output. The second sector is the advanced urban industrialised based sector 

that progressively absorbs surplus labour from the traditional rural sector, 

thereby contributing to productive employment and output growth of the 

modern urban industrialised sector. 

The dual economy concept is that of Nobel Laureate W Arthur Lewis, 

who put forward as the basis of his dual economy concept three assumption 

as to the structure of a developing economy to explain rapid growth, and 

income and employment distribution and changes. These assumptions are: 

that technology can be divided between capital-using 
(capitalists) and non-capital-using (subsistence); 
that labour supply is elastic at a conventional wage; and 
that saving is done largely by the recipients of non-wage 
income (capitalists) ." 

[Meier 1984b, p.1191 

From these three assumptions it is clear that the rate of growth and 

development in the modern urban industrialised sector is dependent on the 

rate of investment and capital formation. This in turn regulates the rate at 

which surplus rural labour is transferred to the modern sector and the rate 
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of productivity increase in the general economy. However, surplus labour in 

the traditional sector would only exist as long as there was no cost to that 

sector in the form of a decline in production or an increase in the cost of 

production - at this point there is no surplus labour and structural 

transformation of the economy has taken place, in other words, the marginal 

product of surplus labour is zero. 

The balanced growth concept assumes that consumer demand is a 

function of income, not price; that there is limited price elasticity of demand 

for exports; and that economies of scale in overhead facilities and basic 

industries are important. Meier, in reviewing this approach, which was 

developed by Ragnar Nurske and Paul Rosenstein-Rodan, concluded that... 

"...the  first two assumptions make it necessary to expand output and 
allocate investment in close relation to the pattern of domestic 
demand. They also provide an explanation of structural 
disequilibrium and slow growth in countries that fail to do so." 

[Meier 1984b, p.1191 

According to Todaro [1997] empirical work carried out by Harvard 

economist Hollis Chenery is probably the best know structural change model 

(patterns of development model), which is based on examination of patterns 

of development in a number of developing countries over time. Of Chenery's 

work Todaro writes... 

"His empirical studies, both cross-sectional (among countries at a 
given point in time) and time-series (over long periods of time), of 
countries at different levels of per capita income led to the 
identification of several characteristic features of the development 
process. These include the shift from agricultural to industrial 
production, the steady accumulation of physical and human capital, 
the change in consumer demands from emphasis on food and basic 
necessities to desires for diverse manufactured goods and services, 
the growth of cities and urban industries as people migrate from 
farms and small towns, and the decline in family size and overall 
population growth as children lose their economic value and parents 
substitute child quality (education) for quantity." 

[Todaro 1997, p.811 

Meier [1984(b)] is of the opinion that the structural approach has, by 

focusing on the causes of structural disequilibria, had a significance 
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influence on the internal and external policies of developing countries. This 

approach has generally stood up to examination however, notwithstanding 

that development economists are optimistic that the correct mix of economic 

policies will promote sustainable growth, it fails to take into consideration 

the impacts of labour-saving technology, the growth in surplus urban labour 

and wage blow-outs for the modern sector workforce despite rising levels of 

urban unemployment, and their impacts on intra-sector and inter-sector 

interaction and structural change. [Todaro 1997] 

A third approach to the development dilemma in third world countries 

surfaced in the 1970s. This approached is the international dependence 

approach and views development of underdeveloped countries in terms of 

exogenous and endogenous power relationships, which if allowed to go 

unchecked, foster and promote unwieldy establishment and social systems 

that impede economic development and the institutionalisation of dual social 

and economic structures. 

The proponents of the international dependence approach emphasise the 

need for development policies that target reductions in poverty, income 

distribution inequalities, and an increase in employment opportunities 

through economic diversification, putting forward concepts of neo-colonial 

dependence, dualistic development, and the false paradigm to support their 

approach to economic development. 

The neo-colonial dependence concept suggests that within developing 

countries there are small elite groups (small in relation to the total 

population) of people inclusive of politicians, senior military and civil service 

personnel, entrepreneurs, merchants that through their social and political 

status enjoy high incomes so that collectively they account for a significant 

proportion of national income, thereby creating a division of national 

populations between rich and poor peoples. 

The ruling classes through self-interest actually contribute to the 

perpetuation of a system of international dependence that results in a 

worsening of poverty and the widening of income and employment 
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disparities between rich and poor within the nation. The exacerbation of 

poverty and income inequalities, coupled with rigid institutional systems 

that preserve the position of the elite is counter-development, only serving to 

increase dependence on international capital. This dependence results in 

widening the gap between rich and poor countries, as well as subjugating 

poor countries to exogenous pressures (eg. the drive by multinationals to 

maximise profits) that inhibit structural and social reforms. 

Earlier in this chapter discussion focussed on the plight of the indigenous 

Irianese, comparing their economic and social situation with that of the 

transmigrants. From this discussion it can be concluded that the extreme 

differences between these two culturally and socially disparate peoples is 

akin to dual economies/societies existing in Irian Jaya, one very poor and 

socially discriminated against, the other, compared to the first, benefiting 

significantly more from central government development policies. 

The concept of dual development (rich-superior and poor-inferior 

coexisting within the same country) is not confined to the national level, it 

also applies at an international level where rich countries and poor countries 

coexist within a whole-of-world environment. In recent years dualism has 

come to represent the growing gap between rich and poor within national 

boundaries and between countries. 

Todaro [1997, pp.84-85] suggests that the concept of dualism has four 

key components. The first component implies that the two conditions of 

superior and inferior can coexist within a given space. The second is that 

the first condition is chronic and is not a transitory or temporary 

phenomenon, that is, something that will rectify itself over time. The third, 

and perhaps the most worrisome, is that the divergence between the 

superior and inferior conditions have demonstrated an inherent tendency to 

increase rather than decrease. Finally, the fourth component suggests that 

the superior component does little or nothing to help pull the inferior 

component up to its (superior) level, in fact it may do the contrary. 
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The false paradigm concept suggests that the third world development 

dilemma is a product of advice from academics and bureaucrats domicile in 

developed countries who have no first-hand experience of the real-world 

situation in underdeveloped countries, let alone the social, cultural and 

political mores that prevail in these countries. Frequently, the advice 

proffered is based on theoretical concepts and models for developed 

economies, which have no chance of successful implementation in countries 

where the entire fabric of society is so radically different to that of highly 

industrialised developed economies of the world. 

The international dependence approach differs considerably to its 

predecessors, emphasising the need to develop and implement national 

policies to address the third world development dilemma, suggesting that 

these structural policies should result in a balanced increase in the speed of 

third world economic development. In emphasising these domestic and 

whole-of-world approaches, the proponents are, in essence, down playing the 

significance of the contribution to the economic development debate made by 

previous approaches. 

It also suggests that policies should be far reaching, adopting an 

international context to ensure that accelerated growth in the third world is 

accompanied by international reforms that address the power imbalance 

between rich and poor nations. 

Internationally, the 1980s saw a major shift to conservatism in developed 

world politics. This shift resulted in what has been termed the neo (new) 

classical counter-revolution, which favours a diminishing role for 

government in the economic process, supply-side macroeconomic policies (ie. 

leave it to free market forces), and the privatisation of public assets to 

promote and maintain economic growth levels within western economies. 

This economic efficiency approach was also seen as being appropriate for 

developing countries as many of the conservative governments held the view 

that the development dilemma of the third world was not a result of 

exogenous induced phenomenon, but an endogenous one resulting from too 
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much government intervention in the economic development process. 

Proponents of this approach championed free market activity, privatisation 

of public assets, and massive bureaucratic and structural reform as the 

panacea for sustainable economic development. 

Not unJike previous approaches, this approach fails to recognise the 

substantial differences between the developed and developing worlds, 

assuming behavioural patterns would mirror those of western/industrialised 

societies. For example, the western concept of land is that it is a commodity 

to be used, bought or sold. To many developing world indigenous people 

land is their life in a survival and spiritual sense, land is something to which 

are tied social and cultural values, that is, qualitative (non-market) values. 

Marsden, Oakley and Pratt in 'Measuring the Process: Guidelines for 

Evaluating Social Development' pose the question of how the value system of 

a given set of people can be enforced on another. Perhaps this is a question 

proponents of the neoclassical counter-revolution should have addressed 

before suggesting their approach to the development dilemma. 

"How can one impose a set of values associated with particular 
understandings of concepts such as accountability, effectiveness, and 
efficiency onto circumstances and conditions which are informed by 
sometimes contradictory sets of value? Western conceptions of the 
environment, for example, may reasonably be questioned by others 
who see themselves facing a very different set of conditions where 
family obligations presume paternal authority... Different value 
systems reflect different priorities." 

[Marsden, Oakley and Pratt 1994, p.141 

While it is apparent from the foregoing overview of economic 

development approaches that there is no consensus or agreement between 

proponents as to which is the 'right approach', if any, each approach is a mix 

of appropriate and inappropriate ideologies, theories and/or empirical 

observations that attempt to explain and address the third world's 

development dilemma, providing the foundation from which to launch 

further research into development issues. Each approach has its strengths 

and weaknesses, which encourages debate of the issues and the search for 
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development solutions, serving to highlight the evolving nature of this 

neoeconomic discipline. 

Notwithstanding that the focus of modern economic development theory 

has been that of the plight of third world countries, it is nonetheless relevant 

to the process that the now developed countries have moved through to 

achieve their current status. 

Likewise, this theory can be used at the sub-national level to 

demonstrate a state's/territory's progression from underdeveloped status to 

developed status. For example, Australian and Northern Territory 

development could easily be explained by Rostow's stages of growth theory. 

For thousands of years prior to European occupation the Australian 

continent was occupied solely by traditional nomadic hunter-gatherers. 

Over this period, which according to Cowan [1994] reaches back 44,000 

years, the traditional society evolved however, despite this evolution it 

remained traditionally based, essentially locked into Rostow's traditional 

stage. 

The arrival of the first fleet in 1787 and the subsequent colonisation of 

the Australian continent challenged the Aboriginal traditional society, 

resulting in a major change in the societal structure of the continent, and 

putting in place the foundations for the preconditions for the take-off stage 

(Rostow's second stage). As illustrated in Chapter 2, take-off (Rostow's 

third stage) occurred with the discovery of gold in New South Wales (1851) 

and Victoria (1852). Since then the States have moved through the drive to 

maturity stage (Rostow's fourth stage) onto the final stage of the age of high 

mass consumption. 

On the other hand, the Northern Territory got off the mark a lot later 

than the rest of Australia. It was not until the discovery of gold in 1870 that 

the real challenge to traditional society took place. 
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The subsequent growth of mineral resource and pastoral activity 

irrevocably changed the structure of Northern Territory society, providing 

the impetus for the creation of a new modern society that was beyond the 

scope of the traditional society to reverse and who were not encouraged to 

become active and equal participants in this new modern society. 

Public, private and overseas investment in physical and social 

infrastructure to support mineral resource sector activity; the introduction of 

modern technology; and the construction of government funded transport 

infrastructure (jort, roads and rail) not only made the Northern Territory 

more attractive as an investment option, but also more accessible to the rest 

of Australia and the World, moving it through the precondition for take-off 

stage to the take-off stage. 

According to historians, the growth of the mineral resource sector 

provided the catalyst for investment in, and development of, regional centres 

to service the mineral resource sector, thereby providing the watershed for 

the establishment of modern society throughout the Northern Territory. 

The exact date at which the Northern Territory experienced take-off is 

not clear, however there is little doubt that its drive for maturity commenced 

with self-government in 1978. The drive for maturity was initially based on 

the expansion of the Northern Territory's resource sectors (mineral, marine 

and pastoral) and the growth of industrial support industries for these 

sectors. It also contained strategies for the development of resource based 

secondary industries and the expansion of international markets for 

resource sector product. The plan for the drive to maturity, which was 

essentially based on growth and diversification policies, was later expanded 

to include the fostering of a national and international tourism based 

tertiary sector, together with the development of financial, wholesale/retail 

and other support sectors. 

Notwithstanding the foregoing, the economy is still very narrowly based, 

relying on a few key sectors/industries for a significant proportion of general 

economic activity. 
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The down-side to the Northern Territory's drive for maturity has been 

the build-up in public sector debt (currently at about 40 percent of GRP), 

which in the medium term will require higher taxes and charges on the 

population than would otherwise be necessary to fund its repayment. This 

high level of debt will also impede the Northern Territory's move through to 

the final growth stage of the age of high mass consumption. Also, the focus 

on growth to drive development as discussed previously and also below, has 

resulted in significant inter/intra-regional disparities retarding the push to 

maturity and inhibiting the move to the final growth stage. 

The author of this thesis is of the opinion that the Northern Territory is 

stifi driving to maturity, and that the final growth stage will not be achieved 

in the short-medium term. 

An extension of economic development theory and application has been 

that associated with identifying inter-regional and intra-regional disparities 

and influences within national boundaries. According to McKee, Dean and 

Leahy in 'Regional Economics: Theory and Practice'... 

.Wide disparities in life styles and value systems, not to mention 
welfare levels, exist between regions within nations. National 
economies are often composed of sets of smaller, more localized 
economies. If the national economy is to prosper, then its 
constituents, regional economies, must be brought into some sort of 
harmony. Interregional relationships must be complementary 
rather than competitive. Unfortunately, wide disparities in the level 
of economic attainment may exist between regions and those may 
have an adverse affect upon progress at the national level." 

[McKee, Dean and Leahy (Eds) 1970, p.vll] 

The Bougainville, Irian Jayan and Brunei examples quoted earlier have 

a common denominator, the exploitation of natural resources to underpin 

growth and development objectives. Similarly, regional growth and 

development in free market economies will focus on the exploitation of 

natural resources (eg. minerals, forestry, marine and location) to provide the 

commercial springboard for regional take-off. Unfortunately, as Blainey 

pointed out earlier, these resources are not evenly distributed throughout 

the nation resulting in pockets of development separated by vast distances. 
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Regional development in the Northern Territory is an example of uneven 

location based development, resulting in the promotion of a broad range of 

intra-regional and inter-regional disparities. 

Within the Northern Territory, as elsewhere in Australia, regions differ 

significantly with respect to their natural resource endowment; distances 

between natural resource locations, markets and export facilities; climate, 

topography (regional anatomy), flora and fauna; the size, composition and 

distribution of their populations; education and skills depth of their respect 

workforces; employment, unemployment and participation rates; and a 

range of other factors which can, and have, impeded regional and remote 

regional development. The next section of this chapter provides a profrie of 

regional Northern Territory, addressing a number of the foregoing issues 

and providing background information for the succeeding two chapters. 

5.3 REGIONAL PROFILES 

Compared to Australia's mature states the Northern Territory is in an 

early stage of development with much of its physical and social 

infrastructure being concentrated in the main urban areas, thereby 

contributing to significant disparities between and within regional areas. 

Issues such as geographical size, isolation and remoteness, climate, 

population size and distribution, natural resource base, industry/sector 

location decisions, employment opportunities, have all influenced, in one 

way or another, the populating and development of the Northern Territory. 

This section addresses a number of these issues. 

5.3.1 Environment 

The Northern Territory is 1,346,200 square kilometres in area, about one 

sixth of the area of the Australian continent and includes some of the 

continent's environmentally harshest and most remote regions. 
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From its border with South Australia in the south to the tip of Cape 

Wessel in the north, the Northern Territory is just under 1,700 kilometres 

long and at its widest landfall point running east to west (at around latitude 

160 30' south) is around 960 kilometres wide. 

Over 80 percent (approximately 1,098,000 square kilometres) of the 

Northern Territory lies north of the Tropic of Capricorn (at latitude 230 26.5' 

south) which is located some 30 kilometres north of the township of Alice 

Springs. 

Darwin, the capital of the Northern Territory, is located in the top 

northwest corner and some 1,500 kilometres north of the border between the 

Northern Territory and South Australia. 

As stated earlier, the Northern Territory is divided into five 

administrative regional areas, Darwin, East Arnhem, Katherine, the Barkly, 

and the Alice Springs Regions. Each of these regional areas is serviced by a 

main centre of business activity (city or town). In the case of the Alice 

Springs Region the town of Alice Springs is the centre of population and 

business activity. The town of Tennant Creek is the focal point for the 

Barkly Region; the town of Katherine services the Katherine Region, Darwin 

City the Darwin Region and the town of Nhulunbuy the East Arnhem 

Region. 

Of the Northern Territory's 1,346,200 square kilometres some 527,500 

square kilometres (39 percent) is land granted under the Aboriginal Land 

Rights Act (ALRA). A further 138,800 square kilometres (10 percent) is land 

under claim, making the total of land granted to, and under claim by, 

Aboriginal people in the order of 666,300 square kilometres, or 49 percent of 

the total area of the Northern Territory". [ABS Catalogue Number 1306.7 - 

1994, p.27] 

It should be noted that the proportion of land granted to Aboriginal people as a result of 
land claims could increase as further claims are lodged with, and settled by, the 
Aboriginal Land Claims Commission. Claims under the Native Title Act (1993) and the 
conversion of pastoral properties to Aboriginal title as a result of their purchase by 
Aboriginal organisations will augment land granted under the ALRA, thereby increasing 
the area of the Northern Territory classified as Aboriginal land. 
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Land under utilisation by rural establishments (pastoral and 

horticultural) is in the order of 698,900 square kilometres (around 

52 percent). Some 45,100 square kilometres (about 3 percent) of the 

Northern Territory is set aside for national, marine and nature parks; 

historical, conservation and game reserves; and wildlife sanctuaries. The 

remainder is a combination of Aboriginal land, vacant crown land, and land 

utilised for a variety of other uses such as urban, commercial and industrial 

development. Mineral resource sector extraction and processing operations 

account for less than 1 percent of land utilisation. [ABS Catalogue Number 

1306.7 - 19961 

The Northern Territory's landscape ranges from sand dunes, clay pans, 

stony deserts and low rocky mountain ranges in the south to semitropical 

vegetation in the north with much of the land in between being classified as 

savannas/semiarid or sandstone escarpment. The northern boundary 

(coastline) of the Northern Territory consists mainly of mangrove swamps 

and sparsely vegetated mudflats. 

The Northern Territory's north-south climate is as different as its 

landscape. The northern half of the Northern Territory has two distinct 

seasons, the wet monsoon season (green season) and the dry season (brown 

season), while the southern half goes through the more conventional four 

season cycle weather pattern similar to that experienced by the southern 

and eastern states. 

The north's wet season runs for the seven month period 1 October 

through to 30 April and the dry season for the five month period 1 May 

through to 30 September, during which fine and mild conditions usually 

prevail. 

Darwin in the north west of the Northern Territory has the highest 

calendar year rainfall with long-term mean rainfall of 1,658 millimetres 

(mm). Gove, in the north east of the Northern Territory has a long-term 

mean of 1,360 mm. Katherine, Tennant Creek and Alice Springs have long-

term calendar year rainfalls of 970 mm, 420 mm and 227 mm respectively. 
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Of the five centres, Katherine has the highest long-term mean maximum 

monthly temperature of 380Centigrade (C) recorded for the month of 

November, followed by Tennant Creek with 37.6°C recorded for the month of 

December and Alice Springs 36°C recorded for the month of January. In the 

north, Gove records a slightly higher temperature than Darwin (0.1°C 

higher). Gove's hottest month is November with a long-term mean 

temperature for this month of 33.2°C. 

The coldest centre is Alice Springs with a long-term monthly mean 

maximum temperature of 19.4°C and a minimum of 4°C for the month of 

July. The hottest all-year-round centre is Darwin with a long-term monthly 

dry season maximum temperature of 30.4°C and a minimum of 19.3°C for 

the month of July. 

Long-term monthly relative humidity is highest during the wetter and 

hotter months for Darwin, Gove, Katherine and Tennant Creek, and is 

highest for Alice Springs during its colder months of June and July. 

Long-term monthly rainfall, temperatures and humidity for the 

Northern Territory's main regional centres are detailed in Tables 5.1 (page 

266), 5.2 (page 266) and 5.3 (page 267). 

The general environment of the Northern Territory has considerable 

influence on the operational programs of exploration and mining companies. 

For example, exploration activity in the Alice Springs and Barkly regions is 

largely undertaken during the cooler winter months, mainly to avoid the 

debilitating heat in the deserts during the summer months when 

temperatures exceed 40°C. In the northern regions exploration activity also 

takes place during the cooler months of the dry season, not to avoid the heat, 

but due to ground transport and field operation logistical problems caused 

by wet season flooding. 

The high rainfall and temperatures also affect mineral resource 

extraction and processing operations. The productivity of personnel engaged 
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in these activities suffers in the hotter/wetter months, so too does mine site 

production due to the inundation of extraction areas, haulage routes and 

mine waste retention ponds by monsoon rains, making operations difficult, if 

not dangerous, during the peak wet season months. 

While the Northern Territory has a road network system of around 

20,000 kilometres, made up of national highways, state arterial and local 

roads (excluding roads in urban and local government areas), only around 

6,000 kilometres is bitumenlconcrete sealed all-weather access. The gravel 

and dirt roads that provide access to remote areas break-up quickly due to 

environmental factors and normal transport usage (conventional and four-

wheel drive passenger and freight transport, and heavy trucks and road 

trains). These potholed and corrugated roads increase freight and transport 

costs due to excessive vibration and jarring, which causes damage to goods 

and results in extreme wear and tear on vehicles, diminishing their useful 

lives and significantly increasing maintenance and operation costs for 

companies, communities, governments (state and local) and individuals. 

During the wetter months of the monsoon season many mining 

operations and remote communities can be isolated for up to weeks at a time 

due to road closures resulting from flooding. During these periods the 

delivery of essential supplies, the general movement of people to and from 

communities and mine sites, and medical evacuations are carried out by 

small aircraft (including helicopters) and small watercraft, further adding to 

the cost of the provision of goods and services to these areas. 

While remote area communities and mineral operations experience 

physical and financial burdens due to isolation and the harsh environment, 

they have the opportunity to capitalise on their location by forming mutually 

beneficial partnerships. These partnerships could be for the provision of a 

broad range of services to each other and other communities within the 

region. Agreements of this nature would contribute toward a more even 

distribution of the benefits derived from mineral resource sector activity, as 

well as addressing, to some degree, the issue of growth with equity. 



Table 5.1 Northern Territory Long-Term Means of Monthly Rainfall Totals 

Jan Feb Mar Apr May Jun Jul 
(Millimetres) 

Aug Sep Oct Nov Dec 

Darwin 414 345 309 101 20 1 1 6 17 72 143 229 

Gove (Nhulunbuy) 263 294 261 195 65 35 19 2 4 9 47 166 

Katherine 233 214 163 33 6 2 1 1 6 30 87 194 

Tennant Creek 96 102 61 16 9 6 7 2 10 20 32 59 

Alice Springs 35 41 36 14 19 14 15 11 9 21 25 37 

Source: Australia Bureau of Statistics. Northern Territory in Focus 1994, Catalogue No. 1306.7. Darwin, ABS, 
1995, pp.4 and 5. 

Table 5.2 Northern Territory Long-Term Mean Temperatures 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
(Dergees Centigrade) 

Darwin Max 32 31 32 33 32 31 30 31 32 33 33 33 
Min 25 25 24 24 22 20 19 21 23 25 25 25 

Gove (Nhulunbuy) Max 32 32 31 31 30 28 28 29 30 32 33 33 

Min 25 24 24 23 23 21 20 19 20 21 23 25 

Katherine Max 35 34 35 34 32 30 30 33 35 38 38 37 
Min 24 24 23 20 17 14 13 16 20 24 25 24 

Tennant Creek Max 37 36 34 31 28 25 24 28 31 35 37 38 
Min 25 25 23 20 17 13 12 14 18 22 24 25 

Alice Springs Max 36 35 33 28 23 20 19 22 27 31 34 35 
Min 21 21 17 13 8 5 4 6 10 15 18 20 

Source: Australia Bureau of Statistics. Northern Territory in Focus 1994, Catalogue No. 1306.7. Darwin, ABS, 1995, 
pp.4 and 5. 



Table 5.3 Northern Territory Long-Term Mean Relative Humidity 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
(Percent) 

Darwin 9am 82 84 83 75 67 63 63 67 71 71 73 77 

3pm 70 72 67 53 43 39 38 41 47 53 59 65 

Gove (Nhulunbuy) 9am 76 80 79 73 70 70 72 69 66 66 66 70 

3pm 68 72 71 66 61 63 64 59 57 57 57 62 

Katherine 9am 77 81 77 64 58 56 52 52 51 56 61 70 

3pm 53 55 49 36 34 31 27 25 25 27 33 44 

Tennant Creek 9am 46 51 46 40 41 42 39 31 28 28 33 37 

3pm 28 30 29 26 26 25 22 18 17 17 20 22 

Alice Springs 9am 33 38 39 45 56 65 59 46 34 30 28 30 

3pm 20 23 22 25 31 34 30 24 19 18 18 19 

Source: Australia Bureau of Statistics. Northern Territory in Focus 1994, Catalogue No. 1306.7. Darwin, ABS, 1995, 

pp.4 and 5. 



5.3.2 Population 

The Australian Bureau of Statistics' 1996 Census put the Northern 

Territory's population at 181,843 people at 30 June 1996. This census 

population comprised of 29 percent indigenous people (Aboriginal and Torres 

Strait Islanders) and 71 percent non-indigenous people. 

Of the Northern Territory's population of 181,843 people (slightly less 

than 1 percent of Australia's total population) at June 1996 around 76 

percent was located in the main urban areas of Darwin (including Darwin 

Rural area), Palmerston, Katherine, Gove (Nhulunbuy), Tennant Creek and 

Alice Springs. The other 24 percent were scattered throughout the Northern 

Territory. Table 5.4 provides a detailed listing of the distribution of the 

Northern Territory's population at the end of June 1996. 

In Table 5.4 the Darwin Region includes the municipalities of Darwin, 

Palmerston and Litchfield. The combined population of these three 

municipalities accounted for around 87 percent of the Darwin Region's 

population and around 53 percent (95,829 people) of the total Northern 

Territory population at June 1996. The total population of the Darwin 

Region accounted for around 60 percent of total Northern Territory 

population. 

The next highest populated administrative region after Darwin is the 

Alice Springs region, accounting for just over 20 percent of the Northern 

Territory's total population, followed by the Katherine region with 9 percent, 

the East Arnhem region with 7 percent and the Barkly region with around 

4 percent. 
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Table 5.4 Regional Population Distribution at 30 June 1996 

Number Percentage Percentage 
Administrative Regions of of Regional of 

Persons Totals NT Total 

Darwin Region 109,619 100.0 60.3 
Darwin and Environs 

Darwin City 68,889 62.8 37.9 

Palmerston 13,343 12.2 7.3 

Darwin RuralAreas 15,435 14.1 8.5 

Darwin Regional Balance 
Bathurst & Melville Islands 2,143 2.0 1.2 

West Arnhem 4,073 3.7 2.2 

Jabiru (Town) 1,457 1.3 0.8 

South Alligator 738 0.7 0.4 

Daly 3,541 3.2 1.9 

East Arnhem Region 12,721 100.0 7.0 
Nhulunbuy (Town) 3,759 29.5 2.1 

Groote Eylandt 2,701 21.2 1.5 

East Arnhem Regional BalanCE 6,261 49.2 3.4 

Katherine Region 16,678 100.0 9.2 
Katherine (Town) 9,443 56.6 5.2 

Katherine Regional Balance 7,235 43.4 4.0 

Barkly Region 6,554 100.0 3.6 

Tennant Creek (Town) 3,670 56.0 2.0 

Barkly Regional Balance 2,884 44.0 1.6 

Alice Springs Region 36,271 100.0 19.9 
Alice Springs (Town) 25,040 69.0 13.8 

Alice Springs Regional Balance 11,231 31.0 6.2 

Total Northern Territory 181,843 100.0 

Source: Australian Bureau of Statistics. Population Growth and Distribution - Australia 
1996, Catalogue No 2035.0. Canberra, Australian Government Publishing Service, 
1998, pp.96-97. 

At 30 June 1996, some 51,876 people in the Northern Territory (about 29 

percent of the Northern Territory's total population) were identified as 

Aboriginal and Torres Strait Islanders, a large proportion of which resided 

in the Northern Territory's rural and remote areas. Table 5.5 provides an 

insight into the distribution of indigenous and non-indigenous people 

throughout the Northern Territory. Of the five regions East Arnhem has 

the highest concentration of indigenous people at 62 percent of the total 

regional population, followed by the Barkly region at 59 percent, Katherine 

48 percent, Alice Springs 37 percent and Darwin 17 percent. 



Table 5.5 Indigenous and Non-Indigenous Population at 30 June 1996 

Administrative Regions 
Indigenous 

People 

Percentage 

of Region 

11 
Indigenous 
Population 

Percentage 

of Region 

Total 

Population 

Darwin Region 18,763 17.1 90,856 82.9 109,619 
Darwin and Environs 10,078 9.2 87,589 79.9 97,667 
Darwin Regional Balance 8,685 7.9 3,267 3.0 11,952 

East Arnhem Region 7,848 61.7 4,873 38.3 12,721 
Nhulunbuy (Town) 133 1.0 3,626 28.5 3,759 
GrooteEylandt 1,694 13.3 1,007 7.9 2,701 
East Arnhem Regional Balance 6,021 47.3 240 1.9 6,261 

Katherine Region 7,986 47.9 8,692 52.1 16,678 
Katherine (Town) 1,609 9.6 7,834 47.0 9,443 
Katherine Regional Balance 6,377 38.2 888 5.3 7,265 

Barkly Region 3,866 59.0 2,688 41.0 6,554 
Tennant Creek (Town) 1,509 23.0 2,161 33.0 3,670 
Barkly Regional Balance 2,357 36.0 527 8.0 2,884 

Alice Springs Region 13,413 37.0 22,858 63.0 36,271 
Alice Springs (Town) 3,622 10.0 21,418 59.0 25,040 
Alice Springs Regional Balance 9,791 27.0 1,440 4.0 11,231 

Total Northern Territory 51,876 28.5 129,967 71.5 181,843 

Source: Australian Bureau of Statistics. Population Growth and Distribution - Australia 1996, Catalogue No 2035.0. Canberra, 
Australian Government Publishing Service, 1998, pp.96-97. 
Australian Bureau of Statistics. Regional Statistics, Catalogue No 1362.7. Canberra, Australian Government Publishing 
Service, 1998, pp.20  and 34. 
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The estimated average age for each of the Northern Territory's two main 

population groups (indigenous and non-indigenous people) at 30 June 1996 

was 23.3 years for indigenous people and 30.4 years for non-indigenous 

people. The estimated average age of the total population was 28.3 years. 

As can be appreciated from the population pyramid in Figure 5.1, around 

67 percent of the indigenous population were either the average age or below 

the average age of 28.3 years, compared to 48 percent for the non-indigenous 

population. Given the low labour force participation rate and the high 

unemployment rate for indigenous people (see Sub-Section 5.3.3, page 278), 

the significant representation of young people (0-14 years of age) in the 

indigenous population group presents a challenge for those designing and 

implementing economic development plans and programs for remote 

regional areas. The Northern Territory's indigenous and non-indigenous 

population age and gender profile are detailed in Figure 5.1 and Table 5.6. 

Figure 5.1 Population, Age and Gender Profile at 30 June 1996 

Indigenous Non-Indigenous 
75 & over 

70 to 74 

65to69 
 

60to64 L I 
I ...L.. 

I I 

30 to 34 

25to29 I 
20to24 L 
15to19 I I 
l0tol4 I I 

5to9  
0to4 j I 

5% 3% 1% 1% 3% 5% 7% 9% 

Perntage of Population 

Source: Table 56. 



Table 5.6 Population, Age and Gender Profile at 30 June 1996 

Age Indigenous Non-Indigenous Total Total NT 
Group Males Females Sub-Total Males Females Sub-Total Males Females Total 

0 to 4 3,611 3,337 6,948 5,587 5,338 10,925 9,198 8,675 17,873 
5 to 9 3,531 3,170 6,701 4,924 4,672 9,596 8,455 7,842 16,297 

10 to 14 3,104 3,016 6,120 4,693 4,347 9,040 7,797 7,363 15,160 
15 to 19 2,753 2,655 5,408 4,422 3,836 8,258 7,175 6,491 13,666 
20 to 24 2,742 2,782 5,524 6,185 5,360 11,545 8,927 8,142 17,069 
25 to 29 2,404 2,461 4,865 7,161 6,654 13,815 9,565 9,115 18,680 
30 to 34 1,814 1,984 3,798 7,174 6,361 13,535 8,988 8,345 17,333 
35 to 39 1,539 1,673 3,212 6,905 5,941 12,846 8,444 7,614 16,058 
40 to 44 1,222 1,325 2,547 6,054 5,271 11,325 7,276 6,596 13,872 
45 to 49 911 1,032 1,943 5,754 4,474 10,228 6,665 5,506 12,171 
50 to 54 719 748 1,467 4,194 3,051 7,245 4,913 3,799 8,712 
55 to 59 489 574 1,063 2,788 1,732 4,520 3,277 2,306 5,583 
60 to 64 385 509 894 1,593 1,037 2,630 1,978 1,546 3,524 
65 to 69 248 298 546 1,173 801 1,974 1,421 1,099 2,520 
70to74 147 208 355 639 543 1,182 786 751 1,537 
75&over 217 268 485 586 717 1,303 803 985 1,788 

Total 25,836 26,040 51,876 69,832 60,135 129,967 95,668 86,175 181,843 

Source: Australian Bureau of Statistics. Aboriginal and Torres Strait Islander People, NT, Catalogue No 2034.7 Canberra, Australian Government 
Publishing Service, 1998, p.7. 

Australian Bureau of Statistics. Demography, Northern Territory, Gatalogue No 3311.7. Canberra, Australian Government Publishing 
Service, 1998, p.17. 
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Tables 5.7 and 5.8 provide an overview of the regional distribution of the 

Northern Territory's population by age group (Table 5.7, page 274), as well 

as by age group and main racial origin group (Table 5.8, page 275). Of 

significance is the 0-64 years of age group - the Northern Territory's current 

and future workforce pool. In the preschool and school age group (0-14 years 

of age) 72 percent (around 35,423 persons) was located in the main urban 

areas and 28 percent (13,919 persons) in remote communities. Of the 

working age population (15-64 years of age) 79 percent (99,430 persons) 

resided in the main urban areas at 30 June 1996, and 21 percent (27,210 

persons) in remote areas. 

The regional distribution of indigenous and non-indigenous people is 

summarised in Table 5.8. Of the 0-14 years of age group around 40 percent 

(19,769 persons) is of indigenous origin and 60 percent (29,573 persons) of 

non-indigenous background. At 30 June 1996, some 24 percent (30,721 

persons) of the working age population was of indigenous origin and 76 

percent (95,932 persons) of non-indigenous origins. 

Given that the workforce population is concentrated in the 15-54 years of 

age group (see Figure 5.1, page 271) and that 27 percent of the population is 

below the age of 14 years, economic growth and development across a broad 

range of sectors is essential to the provision of employment opportunities for 

those entering the workforce in the foreseeable future. 

Research carried out for other chapters shows that most mineral 

occurrences and mineral sector operations are located in remote regional 

Northern Territory. Therefore, given the age grouping and distribution of 

the indigenous population, education and training programs need to be 

designed and implemented to augment existing programs to ensure that 

young Aboriginal people benefit from employment and entrepreneurial 

opportunities arising from mineral resource sector activities in remote 

regional areas. Policy implementation of this nature would contribute to the 

alleviation of chronic unemployment in remote regional areas, and ensure 

that people in these areas share equitably in the benefits accruing to society 

from mineral resource activity. 



Table 5.7 Regional Population Age Distribution at 30 June 1996 

Administrative Regions 0-14 Years 15-64 Years 65 Years 
& Over 

Total 
Number of 

Persons 

Darwin Region 27,760 78,123 3,736 109,619 
Darwin and Environs 

Darwin City 15,644 50,734 2,511 68,889 
Palmerston 4,235 8,732 376 13,343 
Darwin Rural Areas 3,911 10,967 557 15,435 

Darwin Regional Balance 
Bathurst & Melville Islands 670 1,430 43 2,143 
West Arnhem 1,488 2,480 105 4,073 
Jabiru (Town) 391 1,047 19 1,457 
South Alligator 161 558 19 738 
Daly 1,260 2,175 106 3,541 

East Arnhem Region 4,243 8,315 163 12,721 
Nhulunbuy (Town) 1,081 2,642 36 3,759 
Groote Eylandt 876 1,795 30 2,701 
East Arnhem Regional Balance 2,286 3,878 97 6,261 

Katherine Region 5,217 10,974 487 16,678 
Katherine (Town) 2,787 6,404 252 9,443 
Katherine Regional Balance 2,430 4,570 235 7,235 

Barkly Region 2,063 4,262 229 6,554 
Tennant Creek (Town) 1,111 2,443 116 3,670 
Barkly Regional Balance 952 1,819 113 2,884 

Alice Springs Region 10,059 24,979 1,233 36,271 
Alice Springs (Town) 6,654 173 521 865 25,040 
Alice Springs Regional Balance 3,405 7,458 368 11,231 

Total Northern Territory 49,342 126,653 5,848 181,843 

Source: Australian Bureau of Statistics. Regional Statistics - Northern Territo,y, Catalogue No 1362.7 Canberra, 
Australian Government Publishing Service, 1998, pp.18  and 19. 



Table 5.8 Regional Indigenous and Non-Indigenous Population Age Distribution at 30 June 1996 

0-14 Years of Age 15-64 Years of Age 65 Years and Over 

Adniristrative Region 
Indigenous 

Non Indigenons Non Indigenous Non  Totals 
Indigenous Indigenous Indigenous 

Darwin Region 7,182 20,578 11,157 66,966 424 3,312 109,619 

Darwin and Environs 3,836 19,954 6,032 64,401 210 3,234 97,667k 

Darwin Regional Balance 3,346 624 5,125 2,565 214 78 11,952* 

Sub-Total 27,760 78,123 3,736 

EastAriihemRegion 2,975 1,268 4,742 3,573 131 32 12,721 

Sub-Total 4,243 8,315 163 

Katherine Region 3,278 1,939 4,476 6,498 232 255 16,678 

Sub-Total 5,217 10,974 487 

BarklyRegion 1,556 507 2,180 2,082 130 99 6,554 

Sub-Total 2,063 4,262 229 

Alice Springs Region 4,778 5,281 8,166 16,813 469 764 36,271 

Sub-Total 10,059 24,979 1,233 

Sub-Totals 19,769 29,573 30,721 95,932 1,386 4,462 

Total Northern Territory 49,342 126,653 5,848 181,843 

*t included in grand total. 

Source: Australian Bureau of Statistics. Regional Statistics - Northern Territory, Catalogue No 1362.7 Canberra, Australian Government Publishing 

Service, 1998, pp.19 and 34. 
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Combining the land ownership data referred to earlier with that of 

population data provides an insight into the importance of the Northern 

Territory's indigenous population to the ongoing social and economic 

development of the Northern Territory. Aboriginal people control around 

50 percent of the total area of the Northern Territory (see Map 1.1, page 27) - 

a large percentage of this land is considered by the mineral resource sector 

as being highly prospective for mineral resources (see Map 5.1, page 294). 

Given the rights contained in the Aboriginal Land Rights (Northern 

Territory) Act 1976 for Traditional Owners to approve or veto development 

projects on Aboriginal land, the Northern Territory's indigenous population 

have the opportunity to play a significant role in the future development of 

the Northern Territory. 

Stanley and Knapman in 'Northern Territory Economic Development 

and the Commonwealth' made the observation that... 

"...land ownership gives Aborigines the right to refuse mineral 
exploration subject to a national interest veto, the right to receive 
royalties, and the power to negotiate royalties in excess of the 
minimum required under the law. As owners of the land, they may 
also exclude or encourage developments on their land. One 
consequence of this is that Aborigines have an important direct role 
in determining the extent and nature of development for almost half 
of the land of the Northern Territory. They are also the beneficiaries 
and sufferers of the consequences of development to a greater extent 
than elsewhere in Australia." 

[Stanley and Knapman 1992, p.35] 

It is not difficult to understand how Aborigines are the beneficiaries of 

the consequences of development on their land. However it is not easy for 

people with no knowledge of Aboriginal culture to understand how they can 

be the sufferers of development. While a detailed discussion of this issue is 

outside the scope of this thesis, an extract from a paper that the then Father 

Patrick Dodson (the first Aboriginal Catholic priest)12  presented to the 1976 

Annual Conference of the Queensland Aboriginal and Islander Catholic 

12 Patrick Dodson has subsequently left the Ministry of the Catholic Church and has 
become one of the Aboriginal Nation's most vocal and respected (nationally and 
internationally) advocates for Aboriginal rights. 
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Council in Yepoon, provides a succinct summary of Aboriginal people's 

empathy with the land... 

"... For Aboriginal people, land is a dynamic notion, something 
creative. 

Land is not bounded by the geographical limitations placed upon it 
by a surveyor who marks out an area and says. 'this is your plot'. 
Land is the generation point of existence. It is the maintenance of 
existence, the spirit from which Aboriginal existence comes. 

It is a living place made up of sky, clouds, rivers, trees, the wind, the 
sand, and the spirit that has created all these things - the spirit that 
planted my own spirit there - my own country. It is something. And 
yet it is not a thing. It is a living entity. It belongs to me. I belong 
to the land. I rest on it. I come from there. 

Land is a notion that is most difficult to categorise in English law. 
The limitations of my land are clear to me. THE AREA FROM 
WHICH I derive my existence is clear to me and to those people who 
belong in my group. 

Land provides for my physical needs and provides for my spiritual 
needs. It is a regeneration of stories. New stories are sung from 
contemplation of the land. Stories are handed down from spirit men 
of the past who have deposited riches at various places. Sacred 
places are not just geographically beautiful. They are holy places, 
even more holy than shrines. But they are not commercial. They 
are sacred. 

The greatest respect is shown to them and they are used for the 
regeneration of history - the regeneration of Aboriginal people, the 
continuation of their life. That is where they begin and that is where 
they return... 

To describe Aboriginal land as 'a piece of dirt' is the same as saying 
to Catholics that St. Peters, in Rome, is just a barnyard." 

[Patrick Dodson in Howitt and Douglas 1983, pp.5-6] 

The conundrum facing the Northern Territory's major land holders is 

that of balancing the desire for self determination through economic and 

social development, while at the same time maintaining the integrity of the 

land that is such a significant part of their being. 

Altman in his paper 'Implementing Native Title: Economic Lessons from 

the Northern Territory', states that... 

"The economic future of Aboriginal Australians in the Northern 
Territory will be significantly improved in the 21st  century if 
strategic gains in land ownership made in the late 20th  century can 
be converted to economic development of that land. Such economic 
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development will occur primarily through joint ventures with non-
indigenous mining, tourism and pastoral interests." 

[Altman 1994, p.l] 

5.3.3 Labour Force 

At June 1996 the Northern Territory's labour force(people in work or 

actively seeking work) was in the order of 84,261 persons (47,695 males and 

36,566 females) of which some 77,992 (43,997 males and 34,015 females) 

were employed. The Northern Territory's participation rate (the percentage 

of the total labour force compared to the total working age civilian 

population - 127,874 persons at June 1996) for the same year was 65.9 

percent (71.3 percent males and 60.0 percent females). 

Despite the high participation rate and employment levels for the whole 

of the Northern Territory, the participation rate for, and employment levels 

of, indigenous people were considerably lower than that for the non-

indigenous population sectoral group. For example, the participation and 

unemployment rates for indigenous males at 30 June 1996 were 46.6 percent 

and 19.1 percent respectively. For non-indigenous males the participation 

rate was 77.7 percent and the unemployment rate 6 percent. Participation 

and unemployment rates for indigenous females were 34.3 percent and 16.2 

percent compared to 68.4 percent and 5.8 percent for non-indigenous females 

(see Table 5.9). 

1996 Census and regional employment data in Tables 5.9, 5.10 and 5.11 

for indigenous and non-indigenous people provide an indication of the 

regional problem facing all tiers of government in providing and maintaining 

employment and training programs in remote localities for Aboriginal 

people, to enable them to share equally in opportunities for employment. 

The early stage of development of the Northern Territory (compared to 

the States), the remoteness of, and the lack of an industry base in Aboriginal 

communities, makes it imperative for governments to provide assistance in 

this area, so that indigenous people can achieve the benefits gained from 

worthwhile employment - the equity approach to regional development. 



Table 5.9 Labour Force Status for Persons 15 - 64 Years of Age at 30 June 1996 

Indigenous Non-Indigenous Total 

Male Female Total Male Female Total NT 

Employed - CDEp(a) 2,419 1,628 4,047 3 - 3 4,050 

Employed Other 2,793 2,694 5,487 38,762 29,693 68,455 73,942 

Unemployed 1,234 837 2,071 2,484 1,714 4,198 6,269 

Total labour force 6,446 5,159 11,605 41,249 31,407 72,656 84,261 

Not in labour force 6,652 9,210 15,862 7,809 12,012 19,821 35,683 

Not stated 731 685 1,416 3,997 2,517 6,514 7,930 

Total 13,829 15,054 28,883 53,055 45,936 98,991 127,874 

Unemployment ratre (%) 19.1 16.2 17.8 6.0 5.5 5.8 7.4 

Participation rate (%) 46.6 34,3 40.2 77.7 68.4 73.4 65.9 

Note: (a)  Community Development Employment Program. Includes all other employed persons. 

Source: Australian Bureau of Statistics. Aboriginal and Torres Strait Islander People, NT, Catalogue No. 2034.7. Canberra, 

Australian Government Publishing Service, 1998, pp.32 and 34, 

60 



Table 5.10 Regional Employment, Unemployment and Participation Rates at 30 June 1996 

Regional 
Employment 

Percentage Percent of 
of Regional Indigenous 

Total Region Industry CDEP 

Regional 
Unemployment 

Percentage Percent of 
of Regional 

Total Region Indigenous 

Regional 
Participation Rates 

Percentage Percent of 
of Regional 

Total Region Indigenous 

Darwin Region - 

Darwin and Environs 95.3 74.0 2.8 4.7 23.2 75.0 48.4 
Darwin Regional Balance 88.0 19.0 61.4 12.0 19.6 53.3 42.4 

East Arnhem Region 95.9 29.1 65.3 4.1 5.6 58.2 37.7 

Katherine Region 92.5 26.3 57.3 7.5 16.4 69.7 51.0 

Barkly Region 91.5 33.1 49.8 8.5 17.1 60.6 40.1 

Alice Springs Region 
- 

94.1 45.7 35.5 5.9 18.8 68.4 36.0 

Source: Australian Bureau of Statistics. Regional Statistics - Northern Territoiy, Catalogue No. 1362.7. Darwin, Australian Bureau of Statistics, 1998, pp.21 
and 34. 
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Table 5.11 Northern Territory Industry Employment, All 
Employed Persons Aged 15 Years and Over - 1991 and 1996 Censuses 

Indigenous Nai-Indigenous 

1991 1996 1991 1996 

Agriculture, forestry, fishing & hunting 3.9 2.1 3.7 2.8 
Communications 0.4 0.5 1.5 1.8 

Community services & health 50.7 35.1 19.4 17.5 

Construction 2.8 2.2 6.2 8.4 

Electricity, gas & water 0.4 0.2 1.1 0.7 

Finance, property & business services 1.8 3.2 8.0 10.9 

Manufacturing 1.5 1.0 5.1 4.7 

Mining 0.7 1.5 3.8 4.0 

Public administration & defence 15.2 38.1 12.2 14.4 

Recreation, personal & other services 3.9 4.8 9.6 7.9 

Transport & storage 1.8 1.6 5.6 5.6 

Wholesale & retail 6.6 4.5 15.6 17.4 

Not classified 0.1 0.7 0.4 1.2 

Not stated 10.0 4.5 7.9 2.5 

Tctal Nunther Employed 6,936 9,534 67,682 77,993 

Source: Australian Bureau of Statistics. Northern Territory Indigenous People, Catalogue 
No. 4107.7. Darwin, ABS, 1994, p.13. 
Australian Bureau of Statistics. Aboriginal and Torres Strait Islander People, NT 
(1996), Catalogue No. 2034.7. Darwin, ABS, 1998, p.35. 

The data in Tables 5.9, 5.10 and 5.11 serve to support the previous 

observation of the problem facing all tiers of government in providing and 

maintaining employment programs in remote areas. The continuation of 

policies (eg. Community Development Employment Programs - CDEP) that 

result in high levels of disguised unemployment and a concentration of 

employment in the public sector (66.3 percent in 1991 compared to 73.4 

percent in 1996) demonstrate the need for productive partnerships between 

indigenous peoples/communities and non-indigenous private business 

enterprises, such as mineral and petroleum exploration companies, to 

develop industry training and employment programs that are not reliant on 

governments for financial support. 

As can be appreciated from the above, considerable differences exist 

between, and within, regions of the Northern Territory. Factors such as 

chronic unemployment; less than average workforce participation rates; high 

levels of dependency on government community employment programs and 

public sector employment; inadequately trained and skified workforces; low 



- 282 - 

literacy rates; long distances between natural resource locations and 

markets (the tyranny of distance); immature industry/sector structures; and 

a number of other factors such as rudimentary physical and social 

infrastructure; market failure; high costs of living; and less than average 

health standards impede regional development and distinguish remote 

regional areas from the main urban centres. 

The foregoing implies, to some degree, support for the statement in 

Chapter 1 that government policy for remote regions has been essentially 

based on the efficiency approach, with community development employment 

programs13  disguising what would otherwise be an unemployment rate of 

third world magnitude - well short of the lofty sentiments expressed by Ben 

Chifley fifty years ago when he said that... 

• .We do say that it is our duty and responsibility of the community 
and particularly those more fortunately placed to see that our less 
fortunate fellow citizens are protected from those shafts of fate which 
leave them helpless and without hope; this is the objective for which 
we are striving. It is, as I have said before, the Beacon: the light on 
the hill to which our eyes are always turned and to which our efforts 
are always directed." 

[Ben Chifley, December 1949 in Coombs 1990, p.v] 

5.3.4 Peoples and Regions 

As the data in the previous section indicates, regional populations are 

comprised of two main sectoral groups, indigenous and non-indigenous. The 

indigenous population is essentially autochthonous to the regions through 

spiritual and cultural ties to the land, while the non-indigenous peoples are 

usually associated to the regions through some form of economic activity, for 

example, pastoralism, tourism, public and private sector services or mineral 

resource extraction and export. 

13 "The CDEP Scheme, administered by the Aboriginal and Torres Strait Islander 
Commission, provides much of the indigenous employment in the Northern Territory. 
Under the program, Aboriginal and Torres Strait Islander people voluntarily forego their 
individual entitlement to unemployment benefits and partake in community development 
initiatives in return for wages equivalent to their foregone benefit entitlement." [ABS 
Catalogue Number 1362.7 (1998), p.38] 
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In those regions with active mineral resource operations a significant 

proportion of the non-indigenous population is staff and contractors 

employed by mineral resource companies. Directly employed and contractor 

staff are either engaged on a fly-inlfly-out basis (usually accommodated on-

site in barracks style quarters) or as permanent on-location residents in 

towns specifically constructed to service the mineral operations (eg. 

Alyangula, Nhulunbuy and Jabiru) or in accommodation purchasedlrented 

in regional communities (eg. Adelaide River, Pine Creek and Tennant 

Creek). 

Irrespective of the form of accommodation, the wages/salaries and fringe 

benefits (eg. subsidised housing and airfares) that these people receive in 

exchange for their labour is considered to be ample compensation for the 

dislocation to family life caused by fly-in/fly-out operations (usually two 

weeks on-site and two weeks off-site). It is also seen as adequate 

remuneration for those people living permanently on-site in remote regional 

areas, offsetting the difficulties associated with isolation and remoteness. 

Some of these difficulties include, separation from extended families; 

children forced to attend boarding schools because of limited educational 

facilities; having to travel to the main urban centres for specialist medical 

treatment; the lack of mobility independence due to limited transport 

infrastructure (frequently air travel is the only mode of inter-regional 

transport); and restrictions on movement within the region due to 

Aboriginal land access constraints. 

According to the Australian Bureau of Statistics' 1998 publication 

Australian Mining Industry - 1995/96 (Catalogue Number 8414.0) the 

mineral resource sector directly employed some 1,784 people in 1995/1996 

(excludes contractor employees) with a total wages and salaries bill of $121.7 

million or, on average around $68,000 per employee per annum. 

Metaffic, non-metaffic and energy14  mineral production from the East 

Arnhem Land, Darwin and Katherine regions accounted for around 

14 Offshore crude oil production is excluded because it is produced offshore in the Ashmore 
Cartier Island area of the Timor Sea. 
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83 percent of total onshore mineral resource production in 1995/1996. 
Production from the East Arnhem region accounted for around 51 percent 

($672 million) of total onshore mineral resource production, Darwin 24 
percent ($315 million) and the Katherine region 8 percent ($106 million). 

In 1995/1996 mineral resource operations in the Darwin region were 
active in the Jabiru (uranium), Pine Creek (gold) and Batchelor (leadlzinc) 
areas. The most significant of these operations was Energy Resources of 
Australia's Ranger uranium mine located near Jabiru in the Kakadu 
National Park, accounting for around 41 percent of total mineral production 
in the region. 

The indigenous population of the Jabiru area (West Arnhem and South 
Alligator areas) accounted for around 28 percent of the total indigenous 
population of the Darwin region. 

Mineral resource operations in the East Arnhem region include 
Nabalco's bauxite/alumina operations on the Gove Peninsula and GEMCO's 
manganese mine on Groote Eylandt. Of the two operations, the Nabalco 
bauxite/alumina project was the most significant accounting for around 68 
percent of total regional mineral production. The indigenous population of 
these two mineral provinces accounted for around 28 percent of the total 
indigenous population of the East Arnhem region. 

In the Katherine region gold, copper and zinc/lead were extracted during 
1995/1996. Mining operations were located at Mount Todd (gold) around 45 
kilometres north west of the town of Katherine, McArthur River (zinc/lead) 
50 kilometres south west of the town of Borroloola, and Sandy Flat/Red 
Bank (copper) 27 kilometres west of Wollogorang station near the 
Queensland border in the Gulf of Carpentaria area of the region. The 
McArthur River project accounted for around 64 percent of the region's 
mineral output. Of the region's total indigenous population, around 31 
percent resided in the three areas were mineral resource extraction took 
place in 1995/1996. 
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Given the foregoing and the fact that non-indigenous people residing in 

remote mining communities are usually transitory in nature, the research 

and analysis carried out for Chapters 7 primarily focuses on the indigenous 

peoples native to the regions of Darwin, East Arnhem and Katherine. 

A number of Aboriginal organisations within these regions have used 

mineral resource exploitation, including royalty equivalent payments and 

toll fees, to establish enterprises based on regional development objectives 

aimed at securing long-term economic and social benefits for indigenous 

people. For example, the Gagudju Association, which comprises of 

Traditional Owners from the central and northern areas of Kakadu National 

Park, has been the recipient of uranium royalty equivalent payments since 

the commencement of uranium mining at the Ranger mine. 

From its establishment in the 1980s to 1995/1996 the association 

invested in a diverse range of enterprises and business opportunities. These 

investments include tourism ventures such as 'The Croc' hotel in Jabiru, the 

Cooinda motel at Jim Jim, and the Yellow Water River Cruise which 

operates from the Cooinda motel; construction operations (civil, commercial 

and domestic); retail and general stores, and the Jabiru Mobile service 

station; motor vehicle and heavy equipment workshops; and health and 

education facilities. 

The association has also invested in small-scale utility infrastructure 

(electricity and reticulated water supplies) for out-stations scattered 

throughout the region, as well as a domestic buffalo herd, which provides 

buffalo meat for members of the association. The Gagudju herd is one of the 

few remaining commercial domesticated buffalo herds remaining in the 

Northern Territory following on from the joint CommonwealthlNorthern 

Territory Governments' brucellosis and tuberculosis eradication program of 

the 1970s to early 1990s. The eradication program resulted in the near total 

elimination of buffalo in the Northern Territory. 

Similarly, the Katherine based Jawoyn Association, has used access to 

Jawoyn land for mining and tourism ventures to promote the social, cultural 



and economic wellbeing of its members. In 1993 the association negotiated 

an agreement with Pegasus Gold, the proponents of the Mount Todd 

goidmine, and the Northern Territory Government allowing the mine's 

development and operation to proceed. Fundamental to the agreement was 

an undertaking by Pegasus and the Northern Territory Government to 

provide employment, training, land, housing and infrastructure for the 

Jawoyn in exchange for the Jawoyn dropping their Werrenbun-Barnjarn 

Native Title and Land Rights land claims. [Jawoyn Association 1997, p.9] 

The association also entered into exploration joint venture agreements 

with Pegasus Gold15  (Barnjarn Joint Venture) and Northern Gold (Wandie 

Joint Venture) to carry out mineral exploration on Jawoyn land. [Jawoyn 

Association 1997, p.91 

In addition to the foregoing, the Jawoyn were granted ownership of the 

Katherine Gorge National Park in 1989 (the most significant tourist 

attraction in the Katherine region) through grant under the Aboriginal 

Land Rights Act (NT). 

Under Jawoyn control the area was renamed Nitmiluk National Park. A 

1989 lease back arrangement with the Northern Territory Government has 

seen the park become a source of income for the Jawoyn, as well as a 

training facility for Jawoyn in the areas of tourism and park management. 

In 1995/1996 around 330,000 national and international tourists visited 

Nitmiluk National Park. [Northern Territory Treasury 1997, p.52] 

In contrast to the long-term economic development objectives of the 

Gagudju and Jawoyn associations, the Nabarlek Traditional Owners 

Association expended all of its mining money (toll and royalty payments) on 

short-term depreciating investments with few or no enduring flow-on 

benefits to the members of the association. 

' Pegasus Gold ceased operations at the Mt Todd mine in 1998. In March 1999 General 
Gold NL, in joint venture with Multiplex Construction Pty Ltd and Pegasus Gold 
Australia Pty Ltd, acquired the mine and renamed it Yunuyn Manjeer. Mining 
recommenced in July 1999 - the mine has since ceased operations. 
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Over the period 1988 to 1993 the Nabarlek Association received some 

$3.3 million (current terms) in mining money. Of the total, around 57 

percent was spent on motor vehicles and boats, 28 percent on cash 

distributions to members and 'gift' people, and 15 percent on miscellaneous 

expenses (eg. association administration cost and funeral expenses). [Altman 

and Smith 1994, pp.l'7-21] 

From the examples cited above, it is apparent that indigenous 

organisations in receipt of mining money, or with the ability to negotiate 

constructive partnerships with explorers and project proponents for the use 

of their land, have the potential to influence regional economic development 

for the long-term benefit of their constituents. 

The thrust of this and the previous chapters has been to detail, within 

the framework of a historical and economic perspective, the Northern 

Territory's mineral resource sector. It has also been the purpose of this 

previous work to overview economic development theory and to profile 

administrative regions within the Northern Territory to complement the 

foregoing, as well as collectively providing the backdrop against which the 

objectives of this research project are achieved. In other words, these 

chapters provide essential background information for use in determining 

the extent of the link, if any, between the mineral resource sector activity 

and regional economic development. It also useful input material for testing 

the contrary views regarding the assertion that the mineral resource sector 

is the driving force behind regional development in the Northern Territory. 

5.4 SUMMARY 

The commencement of the industrial revolution in the late eighteenth 

century transformed societies in Great Britain, Western Europe, North 

America, Australia, Japan and parts of South America and Africa from 

traditional agrarian based societies to industrial based high mass 

consumption societies. Accompanying this transformation was a general 

increase in the material wellbeing of these nations' populations, as well as 

progressive improvement in peoples' quality of life. 



Throughout this development process the mineral resource sector was a 

major contributor to social and economic growth and development, providing 

essential raw materials to the secondary (manufacturing) sector. In addition 

to this, technology developed for specific mine site applications was also used 

in other productive applications, thereby aiding the establishment of other 

industries within these developing economies. 

However, notwithstanding the positive social and economic development 

impacts on these countries, the globalisation of their economies through 

increased import and export of raw materials and finished goods resulted in 

many of the countries supplying raw materials being colonised. This 

colonisation resulted, in the main, in their dependence on the level economic 

activity in colonisers' home economies to sustain their (the colonised) own 

economies. The ultimate outcome of this process was the 

institutionalisation of rich developed countries and poor underdeveloped 

third world countries. 

Prior to Second World War western economists were consumed by the 

perplexing question of why economic and social disparities existed in 

developed economies. As a result of this singularity of focus they paid little 

regard to the plight of third world countries. 

However, since the war economists have been grappling with the 

development of theories and models to address the chronic 

underdevelopment of the third world, including theories and models to 

address intra-country and regional disparities in income distribution, 

employment and general quality of life issues (social wellbeing). Four 

schools of thought or approaches have emerged during the period since the 

war, the stages of growth approach, the structural change approach, the 

international dependence approach, and the neoclassical free market 

approach. 

The stages of growth models are unidirectional or linear and assume that 

development follows a historical pattern similar to that of the developed 

world, that is, advancing through successive stages of economic development 



- poor traditional agrarian based economies through to highly 

technologically advanced industrial high mass consumption economies. 

These models were predicated on the belief that given a balanced mix of 

savings, investment and foreign aidlinvestment developing countries would 

follow the same path as that historically taken by the developed economies 

of the world. 

A significant shortcoming of this approach is that it is an 

oversimplification of a very complex process and is based on the assumption 

of a unique monotonic growth path in which the boundaries between of 

various stages of growth are blurred. In addition to this, this approach does 

not accommodate the fact that the developing world lacks sophisticated 

institutional structures to oversight the development process, as well as the 

management of economic impacts resulting form variations in world 

economic activity and political events. 

The structural approach to economic development is based on modern 

economic theory and statistical analysis that attempts to explain the 

impacts of factors such as disequilibrium in balance of payments, production 

and consumption effects resulting from disparities in income distribution, 

and unemployment on structural change within developing economies. 

This approach to economic development focuses on the causes of 

structural disequilibria and as a result has had a significance influence on 

the internal and external policies of developing countries. This approach 

has generally stood up to examination however, it fails to take into 

consideration the impacts of labour-saving technology, the growth in surplus 

urban labour, wage blow-outs for the modern sector workforce despite rising 

levels of urban unemployment, and their impacts on intra-sector and inter-

sector interaction and structural change. 

The third approach to economic development is the international 

dependence approach. This model views development of underdeveloped 

countries in terms of exogenous and endogenous power relationships, which 

if allowed to go unchecked, foster and promote unwieldy establishment and 
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social systems that impede economic development and the 

institutionalisation of dual social and economic structures. 

The proponents of this approach emphasise the need for development 

policies that target reductions in poverty, income distribution inequalities, 

and an increase in employment opportunities through economic 

diversification. 

This approach differs considerably to its predecessors, emphasising the 

need to develop and implement national policies to address the third world 

development dilemma, suggesting that structural policies should result in a 

balanced increase in the speed of third world economic development. In 

emphasising that this approach should have a domestic and whole-of-world 

focus, the proponents are, in essence, down playing the significance of the 

contribution to the economic development debate made by previous 

approaches. 

It also suggests that policies should be far reaching, adopting an 

international context to ensure that accelerated growth in the third world is 

accompanied by international reforms that address the power imbalance 

between rich and poor nations. 

The fourth approach was the result of a major shift to conservatism in 

developed world politics in the 1980s. This shift resulted in what has been 

termed the neoclassical counter-revolution, which favours a diminishing role 

for government in the economic process, supply-side macroeconomic policies, 

and the privatisation of public assets to promote and maintain economic 

growth levels within western economies. 

Also, many of the conservative governments held the view that the 

development dilemma of the third world was a result of too much 

government intervention in the economic development process. Proponents 

of this approach championed free market activity, privatisation of public 

assets, and massive bureaucratic and structural reform as the panacea for 

sustainable third world economic development. 
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Not unlike previous approaches, this approach fails to recognise the 

substantial differences between the developed and developing worlds, 

assuming behavioural patterns would mirror those of westernlindustrialised 

societies - an assumption based on belief rather than reality. 

Notwithstanding that the focus of modern economic development theory 

has been that of the plight of third world countries, it is nonetheless relevant 

to the process that the now developed countries have moved through to 

achieve their current status. It can also be used at the sub-national level to 

demonstrate regional progression from underdeveloped status to developed 

status. For example, Australian and Northern Territory development could 

easily be explained by Rostow's stages of growth theory. 

An extension of economic development theory and application has been 

that associated with identifying regional disparities and influences within 

the national boundaries of developed and developing countries. According to 

McKee et al [1970] disparities in economic attainment may exist between 

and within regions and could have an adverse impact not only on regional 

development but also on the level of national progress. 

Within the Northern Territory, as elsewhere in Australia, regions differ 

significantly with respect to their natural resource endowment; distances 

between natural resource locations, markets and export facilities; climate, 

topography (regional anatomy), flora and fauna; the size, composition and 

distribution of their populations; education and skills depth of their respect 

workforces; employment, unemployment and participation rates; and a 

range of other factors which can, and have, impeded regional and remote 

regional development. 

Profiles of the Northern Territory's five administrative regions (Darwin, 

East Arnhem, Katherine, Barkly, and Alice Springs) highlight the Northern 

Territory's early stage of development with much of its physical and social 

infrastructure being concentrated in the main urban areas, thereby 

contributing to significant disparities between and within regions. 
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These profiles also draw attention to the significant differences in the 

economic, social and cultural situations of the Northern Territory's urban 

(mainly non-indigenous peoples) and remote area (mainly indigenous 

peoples) populations, supporting to some degree, the view that government 

policy for remote regions has been essentially based on the efficiency 

approach, with community development employment programs disguising 

what would otherwise be an unemployment rate of third world magnitude. 

As indicated above, regional populations consist of two main sectoral 

groups, indigenous and non-indigenous. The indigenous population is 

essentially autochthonous to the regions through spiritual and cultural ties 

to the land, while the non-indigenous peoples are usually associated to the 

regions through some form of economic activity, for example, pastoralism, 

tourism, public and private sector services or mineral resource extraction 

and export. 

In those regions with active mineral resource operations a significant 

proportion of the non-indigenous population is staff and contractors 

employed by mineral resource companies. The wages/salaries and fringe 

benefits (eg. subsidised housing) received by these people in exchange for 

their labour is considered to be ample compensation for the difficulties 

associated with working in remote locations. 

Onshore mineral resource sector output for the three 'Top End' regions 

accounted for around 83 percent of total onshore production in 1995/1996. 

Production from the East Arnhem region accounted for around 51 percent 

($672 million) of total onshore mineral resource production, Darwin 24 

percent ($315 million) and the Katherine region 8 percent ($106 million). 

Given the above and the fact that non-indigenous people residing in 

remote mining communities are usually transitory in nature, the field 

research and analysis carried out for Chapter 7 focuses on the indigenous 

people native to the three 'Top End' regions, and to a lesser extent on the 

indigenous people of the other two regions. 
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The thrust of this and the previous chapters has been to discuss, within 

the framework of a historical and economic perspective, the Northern 

Territory's mineral resource sector and administrative regions, as well as 

economic development theory and models to provide the backdrop against 

which the objectives of this research are achieved. 

Chapters 6 and 7 focus on determining if Aboriginal people agree that 

the mineral resource sector is the driving force behind regional economic 

development, as well as the extent, if any, to which mining has contributed 

toward improving indigenous peoples' social wellbeing. 
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Map 5.1 Northern Territory Mineral Potential 
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CHAPTER 6 

HUMAN DEVELOPMENT IN THE NORTHERN TERRITORY 

"The enhancement of human dignity, and the consequent capacity to 
lead a fuller, freer, more thoroughly human life, is the ultimate 
objective of development. Economic progress is a means to that end." 

[Robert McNamarra, President of the World Bank, in McDougall 
1975, p.3] 

6.1 INTRODUCTION 

The thrust of this chapter is to determine if the Northern Territory's 

indigenous population is experiencing the same level of social wellbeing as 

its non-indigenous population, through the development of physical quality 

of life indices for the total Northern Territory population and the two main 

sectoral population groups. 

6.1.1 Economic Indicators and Economic Development 

Mansfield [1974, p.326] and Jackson and McConnell [1984, p.358] and a 

number of other economists support the concept that growth in per capita 

gross national product (GNP) is the best measure of an increase in the 

standard of living of a country's population. 

The proponents of gross national product per capita1  as the ultimate 

measure of economic development, while acknowledging its shortcomings, 

seldom concede the fact that GNP per capita is more a measure of growth 

than it is of development, especially in the context of modern day economic 

development theory. There has also been a tendency to promote the notion 

that economic development is the end result of economic growth, that growth 

will bring everything. [TJNDP 1999, p.15] 

1 Other national accounting measures include gross national income [GM] per capita, 
gross domestic product [GDP] per capita and gross regional product [GRP] per capita. 
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While growth is generally desirable (especially growth with equity), it 

does not necessarily follow that the poorest segment of the population has 

been a beneficiary of that growth. Emilio Garrastazu Medici, Brazilian 

President (1969 to 1974) elucidating on the success of economic growth 

policies for his country admitted that "the economy is doing well, but the 

people fare badly." [Zuvekas 1979. P.27] 

The notion of gross national product and GNP per capita does not 

address the issue of whether the pattern of national income distribution is 

equitable or inequitable, or if it lessens the quantum of the income gap 

between rich and poor. Nor does it account for the cost to society of economic 

'bads' resulting from increased environmental pollution, urbanisation and 

population growth. In the author's opinion, per capita GNP is, at best, only 

a crude measure of movement or change in the wellbeing of a nation's 

population. 

Notwithstanding the foregoing, there is no denying the fact that per 

capita GNP is a useful measure for international comparisons2, it features in 

most statistical economic summaries and reports3, despite the fact that there 

are translation problems associated with statistical anomalies within and 

between countries, as well as differing data collection methodologies in use 

from country to country. 

However, as useful as these comparisons may be, what do they mean? 

Looking at the raw data one can conclude that Denmark has a higher per 

capita income than Australia and Indonesia combined, and may as a result 

2 Usually, statistical tables featuring a list of countries' per capita GNP are ranked in 
ascending order, with the country with the lowest GNP per capita at the bottom of the 
list and the country with the highest at the top. This ranking, while not definitive, 
provides some indication of the level of development within and between different 
countries and hence the degree to which basic needs within each country have been 
fulfilled. For example, the United Nations Educational, Scientific and Cultural 
Organisation (UNESCO) in its World Education Report - 2000' puts the 1997 GNP per 
capita for Australia, Indonesia and Denmark at US$20,650 for Australia, US$1,110 for 
Indonesia and US$34,890 for Demark. On the basis of the GNP per capita measure only 
Denmark would be ranked highest and Indonesia the lowest. [UNESCO 2000, pp.130-
131] 
Some examples include the United Nations Development Report, World Bank Yearbook, 
Asiaweek and the Economist. 
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have a higher level of socioeconomic development than the other two 

countries. 

Discussing this issue of GNP per capita as a measure of development, 

Meier [1984, p.5] states that... 

.The growth of GNP is no longer regarded as the main objective or 
index of development - but no single criterion can be substituted..." 

Taking Meier's advice and comparing the performance of these 

countries using a socioeconomic measure (a combination of economic and 

social measures) such as the human development index4  we find that in 

1997 Australia had a real GDP per capita5  of US$20,210 and was ranked 711,  

on the index. Indonesia was ranked 105th  with a real GDP per capita of 

US$3,490 (the lowest of three). In contrast, Denmark had a real GDP per 

capita in 1997 of US$23,690 (the highest of the three) and was ranked 15th 

on the index. [UNDP 1999, pp.134  and 1361 

The use of socioeconomic measures or indices changes the focus of 

assessment from quantitative only to a combination quantitative/qualitative, 

focussing more on the quality of development program results. According to 

Meier [1984, p.81... 

"Development economists no longer worship at the altar of GNP, but 
concentrate more on the quality of the development process." 

The contrast in the economic development approaches adopted by the 

Indonesian Government in Irian Jaya and the Government of Brunei 

Darussalam, highlights the difference in outcomes resulting from growth 

only focused development policies compared to those ensuing from growth 

with equity policies. It also demonstrates the pitfalls in relying solely on 

growth in GNP per capita measures to assess progress. 

"An index measuring national socioeconomic development, based on measures of life 
expectancy at birth, educational attainment, and adjusted real per capita income." 
[Todaro 1994, p.681] 
Real GDP per capita is the GDP per capita of a country converted into US dollars on the 
basis of the purchasing power parity exchange rate. 
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The mixed policy approach (growth with equity) taken by the 

Government of Brunei Darussalam is all-embracmg, providing for 

investment in economic infrastructure6, as well as in its most valuable asset, 

its population. An investment in its population through the introduction of 

social policies targeted at improving such things as literacy, skifis through 

on the job training, infant mortality and general health care, is considered to 

be human capital creating investment, or an investment in human 

development. An investment of this nature improves the productive 

capacity of the population and hence the ability of individuals to earn an 

income, and ergo, the enhancement of their standard of living. 

The all-inclusive model used by the Government of Brunei Darussalam 

not only strives for improvements in per capita incomes, but also aims at 

improving the social wellbeing of its citizens. The model also allows for the 

integration of its indigenous population into Bruneian society and ensures 

that they, the indigenous people, enjoy the same rights and opportunities as 

other Bruneians, as well as providing for them to be participants in the 

process of economic and social change - an acknowledgment that the real 

wealth of the country is its people. The country ranked 25th  on the United 

Nations 1997 human development index with a real GDP per capita of 

US$29,733 [UNDP 1999, p.134]. 

Indonesia's use of growth focused models to achieve development 

assumed that economic development would be dragged along in the wake of 

economic growth or rising GNP per capita. Unfortunately, in the case of 

Irian Jaya and despite considerable improvements in per capita income in 

this region (Rp374,000 to Rp509,000 for the decade ending 1990), the 

consequence of this approach to economic development was the creation of 

dual economies similar to those espoused by Lewis in his structural 

approach7  to economic development. In Lewis' dual economy concept there 

are two sectors, the traditional subsistence rura]Jagricultural sector from 

6 "The underlying amount of physical and financial capital embodied in roads, railways, 
waterways, airways, and other forms of transportation and communication plus water 
supplies, financial institutions, electricity, and public services such as health and 
education. The level of infrastructural development in a country is a crucial factor 
determining the pace and diversity of economic development." [Todaro, 1994, p.672.] 
See Chapter 5 pages 252 - 254 for a description of the structural approach to economic 
development. 
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which surplus labour moves to work in the second sector - the advanced 

urban industrialised sector. However, in the case of Irian Jaya the surplus 

labour was sourced from other areas of Indonesia resulting in the 

marginalisation of the mainly rural based indigenous Irianese population8. 

The marginalisation of the indigenous Melanesian population9  supports 

the assumption that Indonesian investment in the wellbeing of Irian Jayan 

society resulting from economic growth has been skewed toward the mainly 

urban based Malay population, the majority of which reside in Irian Jaya as 

a result of Indonesia's transmigration program. As a consequence of their 

marginalisation and the skewed investment in human capital, indigenous 

Irianese human development lags that of the remainder of the population. 

For example, using the social indicator of illiteracy, the average adult'° 

illiteracy rate of indigenous Irianese has been put at 305 percent with a rate 

as high 81.5 percent in highland districts [IRdA 2000, p.3]. By comparison, 

the United Nations Educational, Scientific and Cultural Organisation 

(UNESCO) has estimated the average rate of adult illiteracy for the total 

Indonesian population at 14.9 percent in 1997 and 13 percent for the year 

2000 [UNESCO 2000(a), pp.38 and 134]. In comparison the adult illiteracy 

rate of Brunei Darussalam's population for 1997 was 9.9 percent [UNESCO 

2000(a), pp.38 and 134]. 

What the foregoing demonstrates, is the importance of social indicators 

(human development indicators) as part of the economist's overall economic 

assessment toolldt. For example, to ignore illiteracy as one of the measures 

of human development belies the fact that opportunities are very limited for 

an illiterate subsistence people to increase their productive capacity and 

hence their earning capacity and thereby improve their standard of living 

through employment in the modern industrialised sector. Literacy is the 

key to productive employment and an improved standard of living. For 

example, Normandy NFM Limited (the operators of the Granites goidmine 

in the Tanami Desert) are on record as identifying illiteracy among 

8 See Chapter 5 pages 240 - 244 for commentary on the Melanesian and Malay populations 
and the marginalisation of the indigenous Irianese (Melanesians). 
Also see Human Rights Watch 2000, page 10 regarding the marginalisation of indigenous 
Irianese. 

10 Adult: that part of the population 15 years of age and over. 
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indigenous people in Central Australia as the main impediment to mine site 

employment. The Honourable Bob Collins (former Labor Senator for the 

Northern Territory and a Minister in both the Hawke and Keating Labor 

Governments) in 'Learning Lessons - an independent review of indigenous 

education in the Northern Territory' reports on Normandy's findings as 

follows... 

'Without doubt, the Standard Australian English oracy and literacy 
of the majority of Indigenous students in remote and to a lesser 
extent urban schools are simply not at a level that enables full 
participation in further education, training or employment. A 
submission from Normandy NFM Limited described the preferential 
employment program in place to take on local Indigenous employees. 
Originally Normandy set an entry requirement of Grade 10 literacy 
and numeracy for employment with the company. But 'at a meeting 
of teachers in Alice Springs, the consensus of the 50 or so teachers 
present was that if Normandy ... set (this) hurdle requirement, there 
would be no eligible Indigenous students at the time and this would 
be the most likely situation for the foreseeable future' 

[Collins 1999, p.1181 

In addition to the debate about measuring economic development, and 

notwithstanding the plethora of literature to the contrary, is the issue that a 

number of economists, government and private sector organisations use the 

term economic development as a proxy for economic growth. If anything, 

this only serves to confuse the issue of economic development and leads to 

the community perception that economic growth" and economic 

development12  are the same thing. For example, Stanley and Knapman in 

'Northern Territory Economic Development and The Commonwealth' [1992], 

which is essentially an examination of... "(1) the structure, performance and 

prospects of the NT economy ... and. . .(2) whether there are ways in which the 

Commonwealth Government can assist the economic development of the NT 

in an efficient  way." [p.v] use the word 'development' (with qualifcation) in 

lieu of 'growth' and justify this by stating that... "Often, economic 

development is used synonymously with economic growth..." [p.4]  The 

study/report is inappropriately titled and its contents would be better 

11  Economic growth refers to a quantitative change within an economy and is usually 
measured as an increase in per capita output or income brought about by expansion in its 
labour force, consumption, physical capital technology and trade. 

12 Economic development has a qualitative dimension, necessitates structural change, a 
reduction in poverty and an increase in the general standard of living. 
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reflected if the word 'growth' replaced 'development'. While the study is a 

very useful and comprehensive review of the Northern Territory economy, it 

does not address issues associated with improving people's living standards 

nor does it identify (other than an increase in gross regional product - GRP) 

ways in which the Commonwealth Government could assist in dealing with 

the inequalities that existed in Northern Territory society at the time. The 

report makes no attempt at suggesting options for tackling rural illiteracy, 

infant mortality, chronic rural unemployment and disguised unemployment 

or other issues relevant to human development. 

It could be argued that Stanley and Knapman have embraced the view 

put forward by Madclison [1970] that... "the raising of income levels is 

generally called economic growth in rich countries and, in poor ones is called 

economic development." However, a distinction of this nature presupposes 

that developed countries do not have areas and regions that are pockets of 

poverty in dire need of economic development programs to ensure that the 

poorest groups within developed countries receive an equitable share of the 

benefits being derived from a rising standard of living. The experience of 

the developed world suggests otherwise, for example, the Australian Human 

Rights and Equal Opportunity Commission inquiry into rural and remote 

education found that poverty and associated health problems are major 

causes of indigenous youth i]Jiteracy in Australia. [HREOC 2000, p.60] 

Stanley and Knapman are not alone in their substitution of development 

for growth, over the last decade there have been a considerable number of so 

called regional economic development studies carried out in the Northern 

Territory.13  All of these studies contain in-depth regional profiles of regional 

history, geography, demography, economic structure, and strategies to grow 

their regional economies. None of these studies address issues relating to 

peoples' quality of life, their human development. 

13 Some of these studies include the Barkly Region Economic Development Strategy (1992), 
Aruhem Region Economic Development Strategy (1995), Central Australian Region 
Economic Development Strategy (1993), and the Katherine Region Economic 
Development Strategy (1992). 
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Human development, according to Professor Muhammad Yunus, founder 

of the Grameen Bank in Bangladesh, is... 

"...the process of enlarging people's choices - not just choices among 
different detergents, television channels or car models but the 
choices that are created by expanding human capabilities and 
functionings - what people do and can do in their lives. At all level 
of development a few capabilities are essential for human 
development, without which many choices in life would not be 
available. These capabilities are to lead long and healthy lives, to be 
knowledgable and to have access to the resources needed for a decent 
standard of living." 

[Yunus, M. in UNDP 1999, p.15] 

The proposition that enlarging peoples' consumption choices, as well as 

those associated with personal enhancement implies that human 

development is contingent on the adoption of policies based on growth with 

equity. Yunus' statement suggests that there are a range of factors, both 

economic and social, that need to be taken into consideration when assessing 

the success or otherwise of economic development programs. This view 

supports that espoused by Meier and other economic development 

economists that there is no one measure of economic development and that 

social indicators are essential to the assessment process. 

The measurement of economic factors associated with human 

development is relatively straightforward as the focus is on sectoral 

improvements resulting from an increase in the flow of goods and services 

within an economy and between economies. However, as discussed 

previously these measures do not provide an indication of income 

distribution within an economy. Nor do they classify the "types of goods and 

services produced or the amount of welfare derived from the use of these 

goods and services" [Zuvekas 1979, p.14]14. 

14 Commentary in Chapter 5 demonstrates that an economy may experience a substantial 
increase in per capita income but simultaneously experience no change in poverty levels 
because only a small percentage of the total population accounts for the bulk of the 
national income. 
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It could be argued that the measurement of social factors (ie. the 

measurement of the wellbeing in a society) is outside the purview of 

economists, however Todaro [1994, pJl] maintains that... 

"Economics is a social science. It is concerned with human beings 
and the social systems by which they organize their activities to 
satisfy basic material needs (e.g., food, shelter, clothing) and 
nonmaterial wants (e.g., education, knowledge, spiritual fulfilment)." 

Notwithstanding the foregoing, it was not until the advent of post World 

War II economic development theory that the measurement of social 

wellbeing came to the fore. This resulted from the disenchantment of 

economists with economic indicators as the sole measure of improvement in 

a population's standard of living. As a result of this dissatisfaction 

economists formulated of a range of social measures15, or social indicators, 

that can be used to measure progress in specific areas, or used in 

conjunction with economic indicators to provide a broad perspective of 

socioeconomic performance. 

The next section discusses a number of the indicators devised to assess 

human development, as well as identify the most appropriate for use in 

determining whether indigenous people living in the Northern Territory 

have experienced a change in their physical quality of life. 

6.1.2 Social Indicators and Economic Development 

"ECONOMISTS and others have come increasingly to doubt the 
assumption implicit in so much of their analysis and advice that 
increased production is a direct and approximately proportionate 
addition to human well-being. Their doubts arise partly from 
awareness of costs, particularly of an environmental kind, which are 
ignored in market processes. They arise more fundamentally from an 
awareness that the market provides only part of the components of 
any lifestyle. Increasing attention, therefore, has been directed in 
recent years to the concept of the quality of life and to the search for 
ways of assessing it." 

[Coombs 1990, p.107] 

15 Some of the social indicators that were developed include measures of basic needs (food, 
housing, clothing, safe drinking water, sanitation, transport, health and education, and 
cultural facilities), literacy and skills levels, infant mortality, life expectancy at birth, 
health, and transport. 
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As discussed earlier, since the closure of the Second World War, which 

saw the formation of former colonial states into independent nations and a 

rise in concern in the development plight of these nations, economists (eg. 

Morris, Yunus, ul Haq and Sen) and organisations such as the World Bank 

and the United Nations have been involved in researching and deriving a 

range of social indicators as an alternative to economic indicators (eg. GNP 

per capita) as the sole measure of the social wellbeing within nation states - 

the standard of living of their citizens. 

As a consequence of this work a range of assessment methodologies have 

evolved, composite indicators such as the human development index (HDI), 

the gender related development index (GDI), the human poverty index (HPI) 

and the physical quality of life index (PQLI), as well as the basic needs 

approach and the income inequality approach. 

In contrast to measures such as GNP per capita, social indicators are 

direct measures and as such avoid problems associated with translation and 

valuation. For example, improvements in a country's infant mortality rate, 

life expectancy or adult literacy levels are easily appreciated, as well as 

being understood as indicating an increase in a country's general standard 

of living. With these measures there is no need to ask how much one extra 

year of life is worth, or what the economic value of an increase in population 

is as result of increased survival during the first year of life. 

Unlike GNP per capita and similar measures, which camouflage 

inequalities in distribution and have no upper limit, social indicators are 

finite. This is a useful feature as it allows for analysis of the distribution 

(eg. population age distribution by gender) within a society as well as the 

average - a term more readily understood by the layman than mode or 

median. Because of the upper limit, distribution and average measures 

cannot be skewed or distorted by the presence of individuals whose 

characteristics are immensely different to the average. For example, the 

impact of a few individuals earning exceptionally high incomes will raise the 

average income for everybody within the economy. Conversely, the 

existence of a few octogenarians in a society where life expectancy at birth is 
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37.2 years as is the case in Sierra Leone, [UNDP 1999, p.137] will have little 

measurable effect on the average age of the population or its life expectancy 

at birth. 

While the upper limit feature of social indicators is seen as an advantage 

that it has over economic measures when assessing distribution and 

averages, it could also be seen as a shortcoming, as it could be implied that 

having reached the upper limit there is no room for further improvement. 

However, like the human development index, which has been constructed 

every year since 1990 to accommodate social change, [UNDP 1999, p.12'7] 

social measures are reconstructed on a regular basis and therefore reflect 

the improvement or the deterioration of a nation's standards of living. 

As with income indicators, social indicators have their share of data 

collection problems that could result in anomalies in inter-temporal and 

international comparisons. For example, despite UNESCO guidelines, adult 

literacy16  levels could be measured in one country as the ability to write ones 

own name, and in another as the ability to read a newspaper. However, to 

discard social indicators as a feasible alternative to income per capita 

measures on this basis is to ignore the work being carried-out by the United 

Nations (the leading proponent of social indicators as a measure of 

wellbeing) to eliminate both economic and social data discrepancies through 

the standardisation of international social and economic statistics and data 

collection methods. [UNDP 1999, p.241] 

6.1.2.1 Human Development Index 

According to Meier [1984] no single measure of development can be 

substituted for GNP growth. For example, while improvement in life 

expectancy at birth ostensibly demonstrates the influence of enhancements 

in nutritional intake, public health, income and the general environment on 

longevity, by itself it does not provide an adequate picture of economic 

development. Because of the failure of individual social indicators to provide 

16 UNESCO defines adult literacy as... "the ability of people 15 years of age and over within 
a population who can both read and write with understanding a short story of his/her 
everyday life." [UNESCO Website Document - see Bibliography for address] 
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an at-a-glance perspective of the scale of the change in a country's standard 

of living, the composite indicators and approaches listed above were 

formulated. 

For example, the human development index is a composite of life 

expectancy (longevity), educational attainment (a combination of adult 

literacy and gross school enrolments) and adjusted real GDP per capita - 

income is adjusted to reflect the differing purchasing power parity of 

currencies and the diminishing marginal utility of income. Income as such 

is only a means to human development. By treating income as a proxy for 

the aspects of human development not covered by a longer life and 

educational attainment, and combining the three into a single index is more 

representative of a society's wellbeing than per capita income alone. 

To construct the index it is necessary first to determine upper and lower 

benchmarks for each of the social indicator components. For example, 

TJNESCO [2000, p.128  and 130] has Sierra Leone with the lowest life 

expectancy in the world at 37 years in 1997 and Japan with the highest at 

80 years. These values could be used for minimum [Xmm] and maximum 

[Xmax] values or they could be used as a guideline to set more conservative 

values, say 25 years and 85 years17  as the United Nations have done in 

calculating their index. Educational attainment has two components, the 

weighted average of adult literacy (two-thirds) and combined gross 

enrolments for primary through to tertiary education (one-third weight). 

Upper and lower values for these two educational attainment components 

are usually set at 100 percent and 0 (zero) percent. To calculate the index 

values for each of these index components the general equation18  detailed 

below is used. [LTNDP 1999] 

Xact - Xmjn 

xci = (6.1) 
Xxnax - Xmjn 

Where: 
X1 = the index for the country under assessment 

17 For year-on-year comparisons it may be appropriate to select limits that are practical and 
unlikely to be exceeded in the foreseeable future. 

18 Basic equations sourced form UNDP [1999]. 
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xt = actual value for the country under assessment 
Xmax = maximum value 
xrnjn = mimmum value 

For example, using the upper [Xmax] and lower [Xmm] limits and the actual 

life expectancy at birth in Australia [Xcact] in 1997, the index of life 

expectancy [Xcie] would be: 

78.2 - 25 
Index of life expectancy [Xcie] = = 0.887 

85 - 25 

Similarly, given adult literacy of 99 percent and gross enrolments of 100 

percent [LTNDP 1999, p.138] Australia's index of educational attainment 

[Xciea] is 0.993, calculated as follows: 

99 - 0 
Index of adult literacy [X*ai] = = 0.990 

100 - 0 

100 - 0 
Index of gross enrolments [Xcige] = = 1.000 

100 - 0 

Xciea = [2(Xciai) + l(Xcige)}/3 (6.2) 

Index of educational attainment = [2(0.990) + 1(1.000)1/3 = 0.993 

The equation used to adjust and convert money per capita income to an 

index representative of other social factors is different to that employed for 

the other two components of the human development index. The United 

Nations 1999 Human Development Report sets the upper [ym] and lower 

[ymm] of real GDP per capita at US$40,000 and US$100 however, the 

methodology described above for setting minimum and maximum values 

could also be used, providing allowance was made to facilitate year-on-year 

comparisons. The equation used to calculate the income component of the 

human development index is as follows, and where [yact] is the actual real 

GDP per capita income for the country under review, and [ymax] and [ymin] 

the maximum and minium real GDP per capita income values. [X] is the 

index of adjusted real GDP per capita income for the country being assessed: 
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log Yact - log Ymin 
Xcy (6.3) 

log Ymax log Ymm 

For example, Australia's 1997 actual real per capita income [Yact]  was 

US$20,210; using equation (3) yields a real GDP per capita index [Lv] of 

0.886, calculated as follows: 

Index of adjusted GDP per capita = 
log (20,210)—log (100) 

log (40,000) - log (100) 

Combining the three index values (see Table 6.1) and calculating the 

arithmetic mean of the three provides a human development index of 

HDI = (Xcie + Xciea + X)/3 = 0.922. 

Table 6.1 Human Development Index (Australia) 

Life Educational Adjusted Real Human 
Expectancy Attainment GDP Per Development 

Index Index Capita Index Index 
(Lie) (Xciea) (Xcy) (HDI) 

0.887 0.993 0.886 0.922 

By combining the human development factors (longevity and knowledge) 

and material choice, the HDI focuses on the results of development rather 

than the means, in doing so it provides, as stated previously, a broader 

perspective of a country's progress in improving the wellbeing of its citizens. 

However, there are concerns that it may have unintended consequences, in 

so far as it could concentrate development programs on the education and 

health aspects of development at the expense of the broad range of factors 

that contribute toward human development. Similarly, policies and 

programs designed to remedy inequalities within a country may be 

overlooked because of a singularity of focus on the components of the HDI. 

Notwithstanding the foregoing, the human development index (HDI) is a 

useful measure of relative (not absolute) development within and between 

countries, both developing and developed. The 1998 Nobel Laureate in 
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Economics, Amartya Sen, is of the opinion that the human development 

index... 

". . .has been rather successful in serving as an alternative measure of 
development, supplementing GNP. Based as it is on three 
distinctive components - indicators of longevity, education and 
income per head - it is not exclusively focused on economic opulence 
(as GNP is). Within the limits of these three components, the HDI 
has served to broaden substantially the empirical attention that the 
assessment of development processes receive." 

[LJNDP 1999, p.231 

6.1.2.2 Basic Needs Approach 

According to Streeton [1981] dissatisfied with the growth, employment 

and income distribution approaches to development, turned social scientists 

towards examining a basic function of economic activity, that of providing 

for people's basic human needs, the end product of this exploration was the 

formulation of the basic human needs strategy. This approach places 

emphasis on providing basic material needs in terms of health, education, 

potable water, food, clothing, shelter, employment, as well as non-material 

needs such as cultural identity and a sense of participation and purpose in 

life and work. 

In essence, basic human needs are divided into two categories. The first 

comprises of those needs that satisfy the minimum private consumption 

requirements of an individual or family and includes needs such as adequate 

nutritional food, clothing, housing and household furniture and equipment. 

The second includes those needs that are minimum essential services 

supplied by government to the community at large and include needs such 

as the need for potable water, public transport, health, education and 

cultural facilities. Contrary to what the foregoing may imply, the basic 

human needs approach is not a massive welfare program that relies on a 

redistribution of wealth. It is an approach that is designed to ensure that all 

members of a community share equitably in a rising standard of living, and 

thereby contribute to the general wellbeing of all within the community. 
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The purpose of this approach is to raise productivity and alleviate 

poverty - enabling the poor to overcome the helplessness and misery arising 

from poverty by providing for their basic human needs. it is argued that the 

direct provision of basic human needs has a positive impact on poverty in a 

shorter period of time and with fewer resource requirements than strategies 

aimed at increasing the productivity and incomes of the poor through 

capital-intensive techniques. Human development in the form of education, 

health and other basic needs leads to a higher level of productivity, 

especially when those in receipt of assistance are the rural landless or urban 

poor with no physical assets other than their willingness to work to survive. 

In summary, the basic needs approach incorporates the larger population 

in the development process as full participants from the very beginning. 

However, concerns exist about the viability of such an approach.19  The main 

concern with this approach is the definition of basic human needs. The five 

core needs of food, shelter, clothing, potable water, and health care could be 

very narrowly defined in terms of the minimums needed for human survival. 

For example, daily nutritional requirements could be based on a bland diet 

devoid of variety and providing little satisfaction. The basic need in shelter 

for a family of four could be defined as a nine square metre multipurpose 

room with a roof. Or, if the basic needs standards are relative to say a 

poverty line set as a percentage of mean income, then with economic 

development the requirements for basic needs may need to be redefined to 

ensure that the disadvantaged are not deprived of their basic human needs. 

Another concern is the problem of dependency. Those implementing 

basic needs programs have to weigh-up the desirable objective of helping the 

recipients climb from poverty with the undesirable consequence of fostering 

internal dependency, as well as the potential for an international 

dependency situation similar to that outlined in the international 

dependency model described in Chapter 5. Also, critics of the basic human 

needs strategy suggests that the implementation of basic needs programs 

would increase the role of the government in directing resources, and could 

19 For example, see Streeton, P. "Basic Needs: Some Unsettled Questions." London, World 
Development, Vol. 12, 1984, pp.  973-978. 
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possibly discourage private investment, placing a considerable financial 

burden on government and possibly retarding economic growth and 

development. 

A third concern is that of distribution, given the limited resources of 

many developing countries (eg. social infrastructure, institutional, financial 

and skilled labour) the question arises as to which are the appropriate 

groups to target. The most deserving may be the chronically poor such as the 

landless peasants and the urban homeless. However, considerable 

expenditures may be needed before any noticeable improvement is evident 

in the quality of life of the most destitute in the population. Greater early 

returns may be achieved by targeting the marginal groups such as small 

farmers and urban stall holders who, with a little help, may significantly 

increase their productive capacity and hence their incomes, thereby aiding 

their escape from the poverty trap. 

It could also be perceived that this approach is cumbersome due to the 

fact that a range of social indicators are required to gauge the success of 

programs designed to address specific social problems (eg. adult literacy, 

infant death and age specific morbidity rates). However, despite this, it is 

reasonable to argue that in the long run, investment in human basic needs - 

education, health and an expansion of productive employment - is the keys 

to reducing poverty. 

Empirical studies by Hicks [1979] have shown that the basic needs 

approach to development has been instrumental in increasing the growth 

rate in a number of less developed countries. Notwithstanding all of the 

foregoing, perhaps the best gauge of the success of basic human needs 

assistance programs is that the program oversights its own redundancy. 

6.1.2.3 Physical Quality of Life Index 

Another approach to measuring the results of economic development is 

the physical quality of life index (PQLI) which was developed in the late 

1970's under the directorship of Morris D Morris at the Washington based 
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Overseas Development Council. This social indicator/index was developed in 

response to frustration social scientists were experiencing with the failure of 

per capita income indicators to effectively measure the change in the 

physical wellbeing of a community resulting from the implementation of 

development strategies. The thrust of this research was to formulate an 

indicator that could measure a society's physical wellbeing either as a stand-

alone measure or for use in conjunction with per capita income measures to 

provide a broader understanding of the impacts of development policies and 

programs. [Morris 19791 

In formulating the physical quality of life index, Morris concluded that 

any composite measure of socioeconomic performance should satisfy six 

criteria. These criteria not only set the parameters for assessing the 

appropriateness of the measure itself, but also serves as the selection 

criteria for each of the elements of the measure, which in composite form 

should... 

"... Not assume that there is only one pattern of development. 
Avoid standards that reflect the values of specific societies. 
Measure results, not inputs. 
Be able to reflect the distribution of social results. 
Be simple to construct and easy to comprehend. 
Lend itself to international comparison." 

[Morris 1979, pp.20-21] 

Using these prerequisites as a yardstick Morris selected and combined 

the three social indicators of infant mortality, life expectancy at age one, and 

adult literacy to form the simple composite index of physical quality of life. 

Prima facie, it could be concluded that infant mortality and life 

expectancy at age one are similar measures and that improvements in these 

elements are the end products of total social progress. However, on closer 

inspection it is evident that infant mortality is the result of diseases and 

conditions to which the older population is less susceptible [Morris 19791. 

In sum, infant mortality is the consequence of a combination of genetic, 

biological and environmental (cultural, social and natural) conditions that 

affect the infant during gestation and the early weeks and month following 
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birth. Conversely, life expectancy beyond one year of age is the product of 

broad and all-encompassing human development strategies. For example, 

an improvement in life expectancy could be attributed to public health 

programs designed to improve caloric intake, to eliminate malaria and other 

infectious diseases, the provision of potable water, and proper sanitation 

facilities. 

In respect to adult literacy, it could be argued that like income, it is a 

means to an end - a means of fuTh].ling other needs and therefore not a 

result. However, a counter argument is that improved literacy is something 

to which all nations aspire and that from the viewpoint of the poor and 

illiterate, the ability to read and write is empowerment and a lift in status - 

a result. 

The PQLI is constructed by determining performance limits (best and 

worst) and these limits being assigned index values of 100 and 0 (zero). For 

example, in 1997 a number of countries (eg. Norway and Sweden) were the 

best performers in respect to infant mortality rates, experiencing a rate of 

four deaths per one thousand live births (4/1,000). On the other hand, Niger 

was the worst performer with a rate of 192/1,000 [UNDP 1999, pp.  168-171]. 

Assigning index values results in 4/1,000 being assigned the maximum value 

[xmax] of 100 and 192/1,000 the minimum value [xmm] of 0 (zero). Given that 

the index scale components range from four (4) to one hundred and ninety 

two (192), a 1.88 change in infant mortality rates [xcp] will appear as one (1) 

point change on the index. Australia's infant mortality rate [xca] was 

5/1,000. Calculating Australia's performance against this index results in 

an infant mortality index value of X. = 99.47, determined as follows20: 

Xmjn - xcc 
Xcm = (6.4) 

xcp 

Where: 
xcp = (Xmax - Xmm)/100 

20 Basic equations sourced form Morris [19791. 
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192 - 5 
Infant Mortality Index = = 99.47 

In comparison the infant mortality rates for Brunei Darussalam and 

Indonesia in 1997 were 8/1,000 and 45/1,000 respectively [UNDP 1999, 

pp.168 and 170]. Infant mortality indices for these two countries are 97.97 

for Brunei Darussalam and 78.19 for Indonesia. 

Adult literacy is usually presented as a percentage of the population 15 

years of age and over and as such need not be converted for use in 

determining a physical quality of life index. For example, the adult literacy 

rates [X] for Australia, Brunei Darussalam and Indonesia for 1997 are 

99.0 percent, 90.1 percent and 85.0 percent respectively [LTNDP 1999, pp.134  

to 136]. The index numbers for the literacy component are the same as the 

foregoing literacy rates. 

Calculating the life expectancy at age one index is a little more complex 

than that for the other two components. The first step is to convert the life 

expectancy at birth upper and lower values to life expectancy at one year of 

age [Ei].  This is achieved by using equation (6.5): 

e0 - 1 + qo (1 - k0) 
E1= (6.5) 

1 - qo 

Where: 
= life expectancy at one year of age 

e.= life expectancy at birth 
q0 = infant mortality rate per 1,000 live births 

= average life of infant 

The infant mortality rates for Japan and Sierra Leone for 1997 were 

4/1,000 and 182/1,000 respectively. According to Morris [1979, p.118] 

"Reasonable assumptions about the distribution of infant deaths through the 

first year affect life expectancy at age one very little". Australian Bureau of 

Statistics data for the Northern Territory 1988 to 1996 (see Tables A2 and 

A3 - Annexure A, page 471) shows that on average 57 percent of infants 
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died within 28 days of birth and the remainder (43 percent) died before 

reaching their first birth day. This computed into an average indigenous 

and non-indigenous infant lifespan of around 0.24 year. For the purposes of 

computing (E1) values for Japan [Eimax] and Sierra Leone [Eimin] it is 

reasonable to assume the same infant lifespan. 

80— 1+(411000)(1-0.24) 
Eimax (Japan) 

= 1—(411000) 

80 - 1 + 0.004 (0.76) 

= 1-0.004 

Eimin (Sierra Leone) = 

80 - 1.00304 
= 79.3 years 

0.996 

37.2 - 1 + (182/1000) (1 - 0.24) 

1 - (182/1000) 

37.2-1+ 0.182 (0.76) 

1— 0. 182 

37.2— 1.13832 

= 0.818 
= 44.1years 

The upper [Eimax] and lower [Eimm] life expectancies at one year of age 

range form 79.3 to 44.1 and translate into a change of xp = (79.3 - 44. 1)/100 

= 0.352 in life expectancy at age one with ever one (1) point change on the 

index. Calculating Australia's performance against these parameters 

results in an index value Ni] of 95.17, determined as follows: 
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78.2 — 1 + (5/1000) (1 — 0.24) 
Ei (Australia) = 

1 - (5/1000) 

78.2 - 1 + 0.005 (0.76) 

1— 0.005 

78.2 - 1.0038 

0.995 

Eic - Eimin 
xci = 

Xcp 

= 77.6 years 

(6.6) 

7'7_.AA 1 

Index of life expectancy at age one = = 95.17 
0.352 

In comparison the corresponding indices for Brunei Darussalam and 

Indonesia are 88.1 and 65.3 respectively. 

Combining the three index values (see Table 6.2) and calculating the 

arithmetic mean of the three provides a physical quality of life index 

{PQLI = (Xci + Xcm + Xi)/3} for Australia of 97.9, Brunei Darussalam 92.1 

and Indonesia 76.2. On this basis it can be concluded that Australia is doing 

a better job of meeting the basic human needs of its population than the 

other two countries. 

Table 6.2 Physical Quality of Life Indices - Selected Countries 21 

Index of Index of Index of Physical 
Country Life Infant Adult Quality of 

Expectancy Mortality Literacy Life Index 
at Age One (Lm) (Xcai) (PQLI) 

Australia 95.2 99.5 99.0 97.9 

Brunei 88.1 98.0 90.1 92.1 

Indonesia 65.3 78.2 85.0 76.2 

21 In Chapter 5 Brunei Darussalam and Indonesia were selected for comparative analysis 
due to their different economic development policies, as well as the impact of these 
policies on their indigenous peoples. Given this, it is appropriate that continuity is 
maintained and that these countries are used for comparative analysis in this chapter. 
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Criticism of the PQLI is largely focused on the arbitrary nature in which 

the individual components are weighted; the fact that it is not supported by 

robust assumptions based on economic theory, as is the case with GNP 

measures which are underpinned by neoclassical economic theory; and that 

the PQLI hides the performance of the individual elements of the composite. 

In response to these criticisms Morris contends that the weighting 

system can be justified and that it does not present a problem provided 

PQLI users are aware of how the weights might affect the place on, and 

movement along, the scale. Moreover, Morris argues that attempting to 

dismiss the PQLI because of the lack of a sturdy theoretical base is 

untenable, as theory makes it possible to specify a model from which a series 

of behavioural relationships can be determined and used for policy 

development. A similar process can be concluded from the PQLI. Also, the 

PQLI does not prevent or deprive the inquisitive from monitoring the 

performance of the individual elements of the PQLI. [Morris 1979, p.95] 

Notwithstanding the foregoing, Morris in defence of the PQLI maintains 

that... 

"...The PQLI has very limited objectives. It does not try to measure 
all "development"; nor does it measure freedom, justice, security, or 
other Intangible goods. It does, however, attempt to measure how 
well societies satisfy certain specific life-serving social 
characteristics. Precisely because of the limits within which it 
operates, the PQLI seems to have considerable promise. It not only 
can measure change at the national level, it also can make 
comparisons between women and men and among other distinctive 
social, ethnic, regional, or sectoral groupings. It can measure change 
over time." 

[Morris 1979, p.4] 

Of the indicators discussed in this section, the versatility of the PQLI 

provides the scope of application required to satisfy the requirements of this 

research project, to assess whether indigenous people have experienced a 

change in their social wellbeing. The next section of this chapter will focus 

on the development of a PQLI for the Northern Territory population as a 

whole, as well the indigenous and non-indigenous population groups. 
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6.2 HUMAN DEVELOPMENT IN THE NORTHERN TERRITORY 

Any assessment of the human development of a population through the 

development and use of PQLI, either by country, state, region or sectoral 

grouping, firstly requires the coherent identification of the full range of 

required data and its availability. 

As stated earlier, the PQLI is comprised of three discrete components, 

infant mortality, life expectancy at age one and adult literacy. Of these 

three elements infant mortality is the least complex and its measurement 

relatively straightforward. On the other hand, life expectancy at age one is 

more complex and can only be calculated after life expectancy at birth has 

been determined by reference to an appropriate life table. At the time of 

researching this thesis there were no published life tables for the Northern 

Territory, it was therefore necessary to construct a number of life tables as 

part of this research. Data requirements for the construction of a life table 

include population by age distribution, infant mortality data, and general 

population death data by age. In addition to this, infant mortality lifespan 

data (the number of days an infant survives before expiration) is required as 

input to calculating life expectancy at age one. 

Adult literacy is a rather nebulous concept, especially given the United 

Nations' definition of basic adult literacy. Measurement methodologies 

range from tenuous population surveys (usually self-assessment and 

competency testing) through to the use of gross enrolments in the 

compulsory component of secondary education. While there is a superfluity 

of anecdotal evidence to indicate assumed levels of literacy in Australia, it 

appears that little research has been carried out to determine actual literacy 

levels and what work has been carried out is of an experimental and 

erroneous nature (ABS Catalogue No 4228.0). 

Other than figures published by the United Nation, there is no time 

series data available on literacy levels in Australia. Therefore, in order to 

determine literacy levels for use in the development of a PQLI for the 

Northern Territory a range of data had to be drawn upon. Data required for 
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this exercise included, school enrolments by age, levellyear of education, and 

population by age distribution, as well as an assortment of anecdotal 

evidence. 

Given that the emphasis of this research is on the impacts of mineral 

resource sector activity on remote indigenous populations, time series data 

for life table and PQLI construction was required for the Northern Territory 

population per Se, as well as for its indigenous and non-indigenous sectoral 

groups. In addition to this, indigenous and non-indigenous data were also 

required to be available by administrative region. 

There were a number of difficulties associated with the foregoing 

requirements. Firstly, the Australian Bureau of Statistics does not publish 

comprehensive data to this level of disaggregation due mainly to the small 

size of the Northern Territory's resident population and the risk of breeching 

non-disclosure arrangements. Notwithstanding the governing parameters of 

client confidentiality, the provision of disaggregated data was negotiated 

with the ABS in Canberra within the framework of what could be made 

available and what could be afforded. 

These limitations resulted in the provision of data being conditional on 

the five administrative regions being redefined into three regions (see Map 

6.1, page 320). It also resulted in the random adjustment of data cells 

containing less than three entries to either a zero value or to a value of 

three, this did not unduly affect data integrity. In addition to these 

conditions, data would be sourced from central databases, provided by 

electronic transfer and as such would need to be acknowledged accordingly. 

The redefined regions resulting from these negotiations are: the Darwin 

and Northwest NT (the Darwin administrative region in Map 1.1, page 27); 

the Northern NT (the Katherine and East Arnhem administrative regions 

combined); and the Central NT (the Barkly and Alice Springs administrative 

regions merged). 
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Map 6.1 Australian Bureau of Statistics Redefined Regional Areas 

Source: Australian Bureau of Statistics. Northern Territory's Indigenous People - 1991 
Census: Catalogue No 4107.7. Canberra, ABS, 1994, P.2.  (Revised to facilitate 
amalgamated regions of Katherine and East Arnhem [Northern NT], and 
Barkly and Alice Springs [Central NT]). 





- 321 - 

Another difficulty associated with life table data acquisition was that of 

the duration of the regional time series for age specific deaths and infant 

mortality. These data sets were only available for the Northern Territory 

total and the indigenous and non-indigenous sectoral groups for the periods 

1988 to 1998. Also, age specific death data for the Northern Territory and 

indigenous sectoral group were only available in 10-year age interval format 

(0-9, 10-19 and so on) for the period 1979 to 1998. In addition to this, 

Northern Territory and indigenous population data were only available in 

10 year format for the period 1986 to 1998. Similarly, regional deaths and 

population data were only available in the same format for the period 1988 

to 1998. As a consequence of this condensed format for death and 

population data, life table construction was limited to the abridged version 

(see Table 6.5, page 343). 

In addition to the foregoing, it had been the intention to construct life 

tables using estimated indigenous and non-indigenous resident population22  

data. However, while the estimated resident population (ERP) data for the 

Northern Territory are consistent with census data for the years 1981, 1986, 

1991 and 1996, there is considerable difference between census and 

experimental ERP data for the Northern Territory's indigenous population. 

For example, the census indigenous population for 1996 is 46,300 persons, 

compared to 51,900 for the experimental ERP data. Given the method for 

determining the ERP data (see footnote below) it is reasonable to conclude 

that some factor other than natural increase (the nett result of births less 

deaths) has influenced the determination of the indigenous estimated 

resident population. From 1986 to 1996 the estimated resident indigenous 

population grew by around 13,000 people. Over the same period of time the 

natural increase was in the order of 9,300 persons (13,485 births less 4,163 

deaths). 

22 The estimated resident population (ERP) is the estimate of the number of people who 
usually reside in an area (country, state/territory or region) regardless of where they 
were at the time of the census count. The ERP for an area or country is calculated by 
removing visitors from other areas or countries from the count and including residents 
from the area who were counted in other areas or who were temporarily overseas at the 
time of the census count. [University of Sydney 1998, p.4.] 
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Possibly, one of the main contributing factor for the difference is the 

volatility of indigenous data due to a change in the propensity of certain 

members of the population to identify themselves as Aboriginal and Torres 

Strait Islanders (ATSI). What prompted this change is not known. 

However, a possible explanation for this may be found in the statement of a 

South Australian indigenous woman, Doreen Kartinyeri, to the 'National 

Inquiry into the Separation of Aboriginal and Torres Strait Islander 

Children from their Families'. Ms Kartinyeri is reported as saying... 

"There are a lot of people that didn't realise they were Aboriginal or 
of Aboriginal descent, even though they had darker skins than white 
children. Since opening up the stolen generation inquiry and 
releasing names, people have found out about their roots and are 
acknowledging them" 

[Cited in HREOC 2000, p.1] 

Moreover, revised estimated indigenous resident population data for the 

years 1986 and 1998 are based on experimental estimates which rely on an 

approach that utiises life table cohort survival methodology in reverse, that 

is the reverse survival method (ABS Catalogue number 3228.0 - 1999, p.1). 

This methodology was applied to the 1996 Census indigenous population 

data to determine a range of annual estimates of the indigenous resident 

population - 1986 to 1998 (see Table A7 - see Annexure A, page 471). While 

this methodology provides an insight into what the indigenous population 

may have been in the years preceding 1996, had people then shown the 

same propensity to identify as ATSI people as they currently do, the 

reliability of the data becomes questionable the further the estimates are 

from the origin or base year. 

Given that infant mortality and age specific death data for the period 

1979 to 1998 were recorded on the basis of peoples' prevailing propensity to 

identify as indigenous or non-indigenous at the time, it is more appropriate 

to compliment this data with population data that has been subject to the 

same environmental and social mores governing peoples' preparedness to 

acknowledge their racial origins. As stated previously, estimated resident 

population data is census data adjusted to exclude overseas and interstate 

visitors and to include usual residents temporarily absent from the area at 
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the time of the census count. While it is possible that some overseas visitors 

may identify themselves as of aboriginal origin their number would be 

insignificant in comparison to the total. Likewise, it is reasonable to assume 

that minimal adjustment would be required for the nett affect of indigenous 

people not being in their usual area of residence on census night. This leads 

to the conclusion that the census data for indigenous people (ie. those aware 

of, and acknowledging their aboriginality at the time) is a realistic 

approximation of the estimated resident indigenous population existing at 

the time of each of the last four census (1981, 1986, 1991 and 1996). 

Therefore, for the purpose of analysis in this chapter the last four census 

indigenous data sets will be utilised as a proxy for the estimated resident 

indigenous populations for the years 1981, 1986, 1991 and 1996. This data 

will be used in conjunction with ERP data for the total Northern Territory 

population to determine estimated resident non-indigenous populations. 

Despite the lack of data continuity to construct a series of life tables for 

selected years from 1978 onward, sufficient 10-year interval data was 

accessible to allow the construction of a series of abridged life tables for the 

periods 1980-1982, 1985-1987, 1990-1992 and 1995-97. These tables were 

constructed for the total Northern Territory population, as well as the 

indigenous and non-indigenous components of the total population. There 

was also adequate 10-year interval data available to facilitate the 

construction of regional indigenous and non-indigenous life tables for the 

last three census periods, thereby allowing a broad analysis of the life tables 

for the each of the three periods. 

There are two types of life table. The first is the generation life table, 

which takes a specific cohort from birth and follows its mortality experience 

and consequent survival rate over time until termination, that is, until the 

last member of the cohort dies. In essence this approach provides a 

longitudinal perspective of the selected cohort, however, its construction 

requires actual data, data that more than likely is incomplete, despite 

significant improvements in the methodologies used by collection agencies 

and the giant  step forward experienced by the technology sector over the 

past couple of decades. The generation model is not a feasible proposition 
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for use in developing life tables for the Northern Territory. Aside from the 

obvious lack of data, the transient nature of the population over the last 

century and past methodologies employed to estimate the Aboriginal 

population, it would be near impossible, if not impossible, to determine the 

fate of a cohort born over half a century ago. 

Given the impracticality of the generation life table, most life tables are 

constructed using the second type of life table, the current life table. The 

current life table does not take an actual cohort and examine it over time 

instead it utilises a hypothetical cohort and assumes that it is subject 

throughout its lifetime to the actual death rates of a specific population at 

some point in time. The use of this methodology provides an indication of 

the long-term implications of current policies and programs that impact on 

mortality rates. Given its fledbility, the current model is a feasible 

proposition for use in developing life tables for the Northern Territory. 

While there are two types of life tables, there are also two versions, both 

of which apply to each type. These are the standard or complete life table, 

which utilises data for every single age (eg. 0 to 105+), and the abridged life 

table, which utilises data for specific age intervals - usually 5 and 10-year 

intervals. As indicated earlier, the availability and format of data dictates 

that the abridged version is used in this research. 

6.2.1 Infant Mortality 

The fundamental input elements of the life table are infant mortality, 

age specific death rates and population by age distribution (all in the same 

interval format). Infant mortality is defined as the number of infants that 

die between birth and their fist birthday. The infant mortality rate is the 

number of infants that die between birth and one year of age per 1,000 live 

births. 

Infant mortality data (infant deaths, live births and infant mortality 

rates) for the Northern Territory population and the indigenous and non-

indigenous sectoral groups are listed in Tables Al (see Annexure A, 
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page 471). Data in this table shows that the indigenous population infant 

mortality rate is considerably higher than that for the non-indigenous 

population. There are a number of possible reasons for this, for example the 

general health of the mother during pregnancy, which could have 

debilitating consequence for the infant while it is in utero. According to the 

Human Rights and Equal Opportunity Commission [2000] a Northern 

Territory Midwives Collection report for 1994 revealed that nearly hall of all 

indigenous mothers had a medical condition that complicated their 

pregnancy compared to 17 percent for non-indigenous mothers. The report 

also found that around 13 percent of infants born to indigenous mothers had 

birth-weights of less than 2.5 kilograms compared to 6.3 percent for the 

national average. In addition to this, perinatal deaths (death of a live-born 

infant within 28 days of birth) were almost three times higher for infants 

born to indigenous mothers than that for infants born to non-indigenous 

mothers. 

Notwithstanding the foregoing, the indigenous infant mortality rate has 

declined from its developing country status of 47.4 infant deaths per 

thousand live births in 1979 (as stated previously, the developing country of 

Indonesia had an infant mortality rate of 45/1,000 for 1997) to just under 

23/1,000 in 1998. Over the same period the non-indigenous infant mortality 

rate declined from 12.5/1,000 to 6.8/1,000. The indigenous infant mortality 

rate averaged 30.7/1,000 over the period 1979 to 1998 compared to 9.9/1,000 

for the non-indigenous sectoral group suggesting among other things, that 

non-indigenous mothers, who are mainly urban based, have had better 

access to antenatal and postnatal care. Figure 6.1 provides a snapshot of 

indigenous and non-indigenous infant mortality rates for the period 1979 to 

1998. 

At a regional level the Northern NT region has had consistently higher 

indigenous and non-indigenous infant mortality rates than the other two 

regions. For example, over the period 1988 to 1998 the Northern NT region 

had an average indigenous infant mortality rate of 30.3/1,000 compared to 

Darwin and Northwest NT at 22.5/1,000 and 22.3/1,000 for the Central NT 

region. 
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Average non-indigenous infant mortality rates over the eleven year 

period 1988 to 1998 were appreciably lower than those for the Northern 

Territory's indigenous population. For example, the average infant mortality 

rate for the Darwin and Northwest NT region was 8.3/1,000, the Northern 

NT region 6.8/1,000 and the Central NT region 9.0/1,000. Table 6.3 

(page 327) provides a regional overview of indigenous (ATSI) and non-

indigenous (Non-ATSI) infant mortality rates for years 1988 through to and 

including 1998. 

Figure 6.1 Indigenous and Non-Indigenous Infant Mortality Rates 
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Source: Electronic transfer data from the Australian Bureau of Statistics - Canberra. 

The data in Table 6.3 demonstrates that infant deaths and births display 

considerable year-on-year volatility. To reduce the impact of this volatility 

on life table outcomes, three-year infant death and birth averages were 

derived for each of the life tables. For example, 1991 is the central year for 

the 1990-1992 life table series. To derive infant mortality and live births for 

this series, deaths and births for the central year plus those for the year 

either side of the central year were added then divided by three - the results 

of these calculations are listed in Table Al. 
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Table 6.3 

Indigenous and Non-Indigenous Regional Infant Mortality Rates 

Darwin & NW NT Northern NT Central NT 

Year Non Non Non 
ATSI ATSI ATSI  

ATSI ATSI ATS1 

1988 32.5 15.3 29.1 26.3 25.6 8.0 
1989 29.0 8.3 35.6 7.5 13.8 5.8 
1990 7.9 8.3 34.3 13.5 37.7 11.4 
1991 23.1 9.9 30.5 - 20.1 9.3 
1992 38.5 7.6 16.5 3.1 28.0 14.5 
1993 25.6 6.8 50.0 6.5 16.9 6.3 
1994 24.3 7.8 23.7 3.8 7.1 6.3 
1995 11.3 10.2 27.2 3.5 19.7 15.2 
1996 22.9 7.8 10.1 4.1 23.9 4.5 
1997 19.2 3.8 36.9 3.2 34.1 2.2 
1998 13.0 5.4 39.4 3.4 18.4 15.1 

Source: Electronic transfer data from the Australian Bureau of Statistics - 

Canberra. 

In addition to the foregoing, regional death and birth data were only 

available for the years 1988 to 1998 necessitating the imputation of values 

for 1985 to 19987 to facilitate the construction of a 1985-1987 life table 

regional series. The method employed to impute values for the three years 

was to average the number of regional births and deaths for the three years 

1988 to 1990 and then determining the percentage contribution of average 

regional deaths and births to the average annual total for the three year 

period. These percentages were then applied to the annual totals for 1985, 

1986 and 1987 to derive annual regional values. The use of three-year 

averages based on values for 1988 to 1990 was considered to provide a more 

appropriate approximation of deaths and births for the period 1985-1987 

than the mean, median or mode for the whole time series. Also, this 

methodology is consistent with that discussed earlier to reduce the volatility 

of infant deaths and live births. 

Infant lifespan data is necessary input to the determination of life 

expectancy at age one. The ABS in its 'Deaths - Australia' Catalogue (No 

3302.0) provides infant lifespan data for the total Northern Territory by 

lifespan category. These lifespan categories are as follows: infants that live 

less than one day; infants that live more than one day but less than seven 
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days; infants that live seven days but live less than 28 days; and infants that 

live more than 28 days but less than 365 days. 

As indicated earlier, Morris [1979] contends that the infant lifespan 

component (k0) of equation (6.5) - life expectancy at age one - irrespective of 

its distribution throughout the first year of life, has little effect on computed 

life expectancy at age one. However, notwithstanding this, infant lifespan 

data were treated in the same manner as infant deaths and births to 

maintain methodology consistency at the aggregate level. That is, infant 

lifespans have only been derived for the Northern Territory total and the 

two main sectoral groups. 

The break-up of infant lifespans between the indigenous and non-

indigenous sectoral groups was based on each group's contribution to the 

total three-year average values. For example, in 1985-1987 total infant 

deaths numbered 57 of which the indigenous sectoral group accounted for 27 

of the total (47 percent) and the non-indigenous group 30 or 53 percent of 

total infant deaths (see Table Al - Annexure A, page 471)). Applying these 

to each life span category total provides each sectoral group's contribution to 

total deaths within each category (see Table A2). As sectoral group data is 

not available, it has been assumed that the distribution of lifespan values 

between categories for both sectoral groups is the same as that for the total 

Northern Territory. 

On completion of the distribution of lifespan category totals between the 

two main sectoral groups, weights for each row entry were determined by 

deriving each row entry's contribution to the row total (see Table A2). 

UtiJising the weights determined in Table A2 average annual lifespans 

were calculated for indigenous and non-indigenous infants for each of the 

life table periods (see Table A3 - Annexure A, page 471). The methodology 

employed was based on the assumption that deaths within each lifespan 

category were linear in nature, resulting in the category lifespans being 

halved for use in determining overall annual lifespans. Average category 

lifespans (xi) were calculated as follows: 
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Category x < 1 Day = 0.99/2 = 0.495 day (xi) 
Category x < 7 Days = 1 + (5.99/2) = 3.995 days (X2) 
Category x < 28 Days 7 + (20.99/2) = 17.495 days (x3) 
Category x < 365 Days = 28 + (336.99/2) = 196.495 days (x4) 

The category weights determined in Table A2 were then applied to each 

of these average lifespans to determine average infant lifespans in years 

(k0). For example, the category weights in 1985-1987 (Row 1 Table A3), 

starting with (x < 1) and working from left to right across the table are, 

0.33(wi), 0.16(w2), 0.09(w3) and 0.42(W4), therefore the 1985-1987 average 

lifespan in years using equation (6.7) below is: 

4 
XiWi 

1 =  i=i 
365 

k0 = ((xl.wi)+(x2.w2)+(x3.w3)+(x4.w4)) - 365 

k0 = ((0.495x0.33)+(3.995x0. 16)+(17.495x0.09)+( 196.495x0.42)) - 365 

k0 = 0.23 year 

The process of thstributing total infant deaths within each lifespan 

category and the weighting methodology utilised to compute the annual 

lifespans for inthgenous and non-inthgenous populations results in the 

computed values being very similar in magnitude. Utilising this 

methodology yields average total annual lifespans of 0.22 years, 0.23 year, 

0.24 year and 0.22 year for the years 1980-1982, 1985-1987, 1990-1992 and 

1995-1997 respectively (see Table A3). 

6.2.2 Age Specific Deaths 

The format of electronically transferred age specific death data is similar 

to that for infant deaths, annual for the Northern Territory from 1979 

through to 1998 and regional for the period 1988 to 1998. Table A4 contains 

age specific regional death data in 10-year age intervals to age 75 years plus 

for the Northern Territory total and the two main sectoral groups. 

The three year averaging methodology described in the section on infant 

deaths and births was also applied to age specific death data to reduce the 
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impacts of data volatility on life table outcomes. In addition to this, the 

process outlined to derive regional infant death and birth values for 1985 to 

1987 was utilised to compute regional age specific deaths. 

Infant births and deaths, and age specific death data provided by the 

ABS contained a very small number of births and infant and age specific 

deaths that had not been distributed to either of the three regions due to 

identification problems (that is, it could not be determined in which region 

the deceased was domicile). Rather than discard this data it was distributed 

among regions according to regional contributions to the Northern Territory 

total in the case of infant deaths and births. In the case of age specific 

deaths, the percentage contribution of each regional age specific death group 

to the Northern Territory total for the group was determined and the 

percentage applied to the corresponding unidentified age specific death 

group and the resultant value added to the regional value. 

Given the data in Tables A4 it would appear to be an indisputable fact 

that the indigenous sectoral group experiences a definite health 

disadvantage as reflected in high levels of mortality across all age groups 

compared to the non-indigenous sectoral group. For example, in 1985-1987 

there were 297 registered indigenous deaths recorded from a population 

base of 34,733 people - around 1.0 percent of the population, or a crude 

death rate23  (mortality rate) of 8.6 deaths/1,000 head of population 

(8.6/1,000). 

In comparison, there were 375 registered non-indigenous deaths from a 

population base of 119,688 people, around 0.3 percent of the population - or 

a mortality rate of 3.1/1,000. Figure 6.2 provides an overview of indigenous 

and non-indigenous mortality rates for the period 1980-1982 to 1995-97. 

23 The crude death rate is defined as the number deaths in any year per one thousand head 
of population for the same year. 
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Figure 6.2 Indigenous and Non-Indigenous Mortality Rates 

12 

- 10 

I 

8 
0 

•0 

S 
- 6 

4 '3) 

.0 
0 2 3) 

0 
1980-1982 I 1985-1987 1990-1992 1995-1997  

Total Population 

Indigenous Population 

—A---Non.inthgenous Population 3.1  3.0 

Source: Tables A5. 

In Figure 6.2 the non-indigenous group's mortality rate appears to be 

relatively static at just over 3/1,000 for the period 1980-1982 to 1995-1997, 

whereas the death rate for the indigenous sectoral group appears relatively 

volatile peaking at just over 10/1,000 in 1980-1982/1990-1992 and declines 

to just under 9/1,000 in the other two periods. Viewed in isolation these 

trend suggests that the non-indigenous sectoral group should have 

experienced a gradual rise in life expectancy over the period 1980-1982 to 

1995-1997, and the indigenous sectoral group a decline in life expectancy at 

the peaks in 1980-1982 and 1990-1992 followed by an increase in life 

expectancy in 1985-1987 and 1995-1997. This is an area that will be 

addressed following the construction of life tables. 

6.2.3 Age Specific Population 

Population data in 10-year age interval format for the Northern 

Territory, regional areas and the two main sectoral population groups for 

periods 1980-1982 1985-1987, 1990-1992 and 1995-1997 are detailed in 

Tables A5 and A6 (see Annexure A, page 471). 
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The methodology to determine the mean population for each of the four 

periods was slightly different to that used for infant births and deaths and 

age specific deaths. The method employed was to take the total ERP values 

for the 1981, 1986, 1991 and 1996 and compare them to the mean values for 

each of the periods 1980-1982, 1985-1987, 1990-1992 and 1995-1997. As a 

result of this analysis it was determined that the populations for 1981, 1986, 

1991 and 1996 were extremely close approximations for each of the means. 

That is, the variations between the means and each of the selected years 

were statistically insignificant at less than 0.6 percent in the case of 

1981/1980-1982, and 0.5 percent, 0.16 percent and 0.14 percent respectively 

for the other three periods. 

Given that there was little year-on-year age specific cohort volatility 

within either of the population sets it was determined that the use of the 

central populations would be appropriate. It was also decided that the use 

of the central year population sets would compliment the year specific 

indigenous population data discussed earlier, as well as the year specific 

regional data (1986, 1991 and 1996) provided by the ABS - regional data 

was not available for 1981. 

Regional population data provided by the ABS contained a small number 

of persons classified as 'not further defined' at various age specific cohorts. 

This data was distributed between regions using the same methodology as 

that utilised for the similar component in the age specific death data. 

As demonstrated earlier indigenous infant mortality rates and age 

specific death rates are considerably higher than those for the non-

indigenous sectoral group. Another method of comparing the relative 

human development of sectoral groups is that of age group profiling via the 

medium of graphic analysis. Figure 6.3 (page 334) provides an indication of 

the human development gulf between the two main sectoral groups in the 

Northern Territory. At a glance it is apparent that around 64 percent of the 

indigenous population is concentrated between the 5-14 and 25-34 age 

groups compared to just under 54 percent for the non-indigenous population, 

reflecting the higher age specific death rates for indigenous people above the 
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age of 34 years - see Figure 6.4 (page 334). In addition to the foregoing, the 

proportion of each population set under 4 years of age is on average around 

13.5 percent of the indigenous population compared to just over 9 percent for 

the non-indigenous sectoral group. This is not unexpected, given that the 

average indigenous crude birth rate for 1985-1987, 1990-1992 and 1995-

1997 is around one and half times that of the non-indigenous population - 

28.9/1,000 for the indigenous sectoral group and 18.8/1,000 for the non-

indigenous sectoral group. 

Another observation that can be made from Figure 6.3 is that the 

indigenous population has a substantially higher dependency rati024  

compared to that of the non-indigenous population. The average 

dependency ratio for the non-indigenous sectoral group is estimated to be in 

the order of 39 percent for the four period under review. By comparison, the 

average indigenous dependency ratio for the same period is just under 74 

percent. This extremely high indigenous dependency ratio coupled with the 

high levels of indigenous unemployment discussed in Chapter 4 suggest a 

high welfare dependency level possibly bordering on poverty. 

An examination of the table below the horizontal (x) axis of Figure 6.4, 

shows that age specific deaths per thousand head of age specific population 

(crude death rates) for the indigenous sectoral group are nearly two and half 

times those of the non-indigenous group for the 0<1 age interval (28.2 to 

10.4, or a ratio of 2.7:1). The table below provides an overview of the ratio of 

indigenous death rates to non-indigenous death rates, and illustrates the 

enormity of the gulf separating these two disparate sectoral groups. It also 

demonstrates that the ratio of indigenous to non-indigenous death rates at 

no point nears convergence. 

Interval 0<1 1-4 5-14 15-24 25-34 34-44 45-54 55-64 65-74 75+ 

Ratio 2.7:1 3.1:1 2.7:1 2.3:1 4.5:1 6.2:1 5.5:1 3.7:1 2.5:1 2.0:1 

24 The dependency ratio is that portion of the population that is under 15 years of age and 
over 65 years of age and is considered economically unproductive and therefore a burden 
on the labour force. The dependency ration is the number in the foregoing age groups per 
100 person in the 15 to 64 years of age category. 
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Figure 6.3 Indigenous and Non-Indigenous Age Group Distribution 
- Averages for 1980-1982, 1985-1987,1990-1992 and 1995-1997 - 
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Figure 6.4 Indigenous and Non-Indigenous Death Rates 
- Averages for 1980-1982, 1985-1987, 1990-1992 and 1995-1997 
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6.2.4 The Abridged Life Table 

As can be appreciated from the foregoing discussion, the three essential 

input ingredients for life table construction are infant and age specific 

deaths and population. This data is contained in Tables Al to A6 and is 

used to construct a range of life tables for the Northern Territory and 

regional areas in total population format as well as sectoral group format for 

the years 1980-1982 (total Northern Territory and total sectoral groups 

only), 1985-1987, 1990-1992 and 1995-1997. In total, thirty nine tables were 

constructed and are located in Appendix A (page 471), commencing at Table 

A8 and going through to Table A46. The following discussion focuses on the 

methodology employed to construct abridged life tables. A sample table is 

used to illustrate the construction process. 

The first component to examine is the input data table. This table is 

comprised of four elements: the number of deaths (D') - infant and age 

specific - during each age interval; the number of people in an age interval 

cohort at the end of each age interval (Py); the number of persons at the mid-

point of each age interval cohort - survivors (Px); and the age specific death 

rate (in.). Input data for the sample table is detailed in Table 6.4. 

Table 6.4 

1995-1997 Abridged Non-Indigenous Life Table Input Data 

Age 
Interval 

DX  P, P. m 

0<1 16 2,320 2,312 0.006920 
1-4 4 9,757 9,755 0.000410 
5-14 3 19,837 19,836 0.000151 

15-24 15 21,008 21,001 0.000714 
25-34 25 28,253 28,241 0.000885 
35-44 39 24,742 24,723 0.001578 
45-54 57 17,760 17,732 0.003215 
55-64 69 7,315 7,281 0.009477 
65-74 77 3,234 3,196 0.024096 
75+ 102 1,354 1,303 0.078281 

Source: Table A6. 
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It is reasonable to assume that deaths at all age intervals do not occur at 

the end of each cohort interval, but occur over the course of the cohort 

interval period, that is, deaths are linear in nature. Given this, the 

probability of dying during the cohort interval (not at the end of the interval) 

is the number of deaths within each cohort interval (D') divided by the mid-

interval population (Ps) - the number of survivors within each cohort. The 

(Ps) value is determined using the equation: 

P. = Py - — 2) (6.8)25 

For example, the mid-interval cohort for the 15-24 age cohort is 21,001, 

calculated as follows: 

P. = 21,008 - (15 — 2) = 21,001 

The age specific mortality rate (mx), or in this case the total deaths for the 

age intervals, is determined through the application of equation (6.9): 

mx = D— P (6.9) 

For example, the mortality rate for the age interval 15-24 is 0.000714 

and is calculated as follows: 

mx = 15-21,001 = 0.000714 

As previously stated, the abridged life tables constructed as part of this 

research are based on a hypothetical population - in the case of this 

research this hypothetical population has been set at 1,000. A basic 

assumption of this population is that it is stationary, being closed to the 

impacts of migration, and only experiencing growth as a result of the nett 

annual effects of births less deaths. That is, the stationary population is 

25 Life table equations have been sourced from Anderson (1996); Benjamin (1978); Karmel 
and Polasek (1978); Lawless (1982); Pollard, Yusuf and Pollard (1981); Pressat (1972); 
Sharov (1996); and the University of Sydney (1998). 
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characterised by a constant growth rate resulting from an established fixed 

number of births and age specific deaths. 

It could be argued that the basic tenets of this model are too simplistic, 

ignoring the complexities of human existence and populations. However, 

while it is a certainty that no population exists within a vacuum or conforms 

precisely to the stationary model, history provides overwhelming evidence 

that many populations have experienced situations nearing the stationary 

state. 

The Australian Aboriginal population prior to the arrival of the First 

Fleet, is one population that essentially conforms to the underlying premise 

of growth devoid of migration. It could be reasoned that the growth rate of 

Australia's Aboriginal population before European settlement, was 

commensurate with, and balanced by, what nature allowed and what the 

land could provide - being locked into a cycle that resulted in a relatively 

flat growth rate. 

Conversely, a number of highly developed countries having gone through 

periods of high growth rates consequential to their drive to maturity, are 

now going through a period where declining birth rates are rapidly 

approaching death rates, resulting in these countries moving toward a 

stationary state. 

The consequences of the ravages of armed conflict, major natural 

disasters and the break-up of the former Soviet Union are events that have 

resulted in negative population growth rates for a number of countries in 

recent times. In contrast, a considerable number of industrialised countries 

have experienced annual population growth rates well below one percent, a 

situation that suggests the populations of these countries are nearing an 

equilibrium between births and deaths, and hence moving toward the 

stationary state [UNESCO 2000, pp. 120-131]. 

Pollard (et al) [1974] asserts that the stationary population life table is a 

very useful management tool, especially for organisations interested in 
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setting employment policies based on the impacts of wastage rates (deaths, 

resignations, redundancies and retirements) on employee survivorship. The 

construction of workforce survivorship tables to analyse workforce stability 

is analogous to the determination of life expectancy. 

The abridged life tables constructed for this research consist of eight 

elements. The first two of these elements (columns 1 and 2 of Table 6.5, 

page 343) are the age cohorts - the population age groups in years (eg. 0<1, 

1-4, 5-14 and so on), and the age intervals [x to x+n] - the period of life 

between ages in each age cohort (eg. 1X4 is equivalent to a four year interval 

and 5X14 a ten year interval - where the number on the left of { x } represents 

the lower limit of each age cohort and the number on the right the upper 

limit). 

Column 3, represents the proportion of a cohort alive at the beginning of 

an age interval and subsequently dying during the interval. For example, 

out of the cohort of 1,000 in column 4 of Table 6.5 the proportion that will 

fail to survive the full duration of the interval is equivalent to column 3 row 

0<1 multiplied by column 2 row 0<1 = 1,000 x 0.006897 = 7. The values in 

column 3 therefore represent the probabilities of dying [qx] during the time 

span of each age interval. In essence, this column is the linchpin of the life 

table from which all other columns are derived (ie. with the exception of 

columns 1 and 2). The probability of dying [qx] during an age interval is 

calculated by using the following equation: 

qx = 2nx mx-2+nx mx (6.10) 

Where: 

= the cohort interval in years 

in. = the age specific mortality rate 

For example, the probability of dying during the age interval (5x14) is 

0.00 1609 and is calculated as follows: 

qx = (2 x 10)x 0.0001511 ± 2 + (10 X 0.0001511) 

= 0.00302 — 2.001511 

= 0.001511 
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However, given that none of the terminal age group (75x75+) will survive, 

the probability that all the members of this interval will the must be equal to 

one (ie. qx= 1). 

Column 4 represents the numerical survivorship [lx] of the original 

cohort of 1,000 live births at the beginning of each age interval. 

Survivorship values are computed from the equation: 

= li- th (6.11) 

For example, the number of persons alive at the beginning of the (1x4) 

interval is the result of subtracting the number of persons that died before 

reaching the age of one year (column 5 row 0<1)  from the number of live 

births during the 0<1 age interval (column 4 row 0<1), that is: 

= 1,000-7 

993 persons 

The number dying [dx] during each age interval (ie. those that the 

between the exact ages of x and X+n) is computed through application of the 

equation: 

dx Ix  x qx (6.12) 

Therefore the number dying [dy] during the 0<1 age interval is, in round 

terms, seven: 

dx 1,000x0.006897 

= 7 persons 

Columns 6 and 7 of Table 6.5 are the stationary population columns. As 

previously discussed, the methodology of the current life table assumes that 

the population has the same number of evenly distributed live births every 

year, the same number of age specific deaths and no in-or-out migration. In 
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other words, the population grows at a constant ftxed rate of live births and 

age specific deaths, with the number of persons living in every single age 

group also remaining constant. Given the foregoing, it is evident that 

population censuses of this population would always yield the same 

numerical age distribution. 

Column 6 represents the number of persons in the stationary population 

[L,] at each age interval or, the average number of person years lived 

between exact age (x) and exact age (x+n). It also represents the average 

person years of exposure to the risk of dying during each age interval and is 

calculated through the application of equation (6.13) to all age intervals 

except the terminal interval (75x75+). 

L = nx((1x+h+n)2) (6.13) 

Where: 

= the number of years in each age interval 

Therefore, the average number persons in the (15x24) age interval is: 

L. 10 x ((10124 + 10134) - 2) 

= 10 x ((990 + 983) ± 2) 

= 9,86526 persons 

The terminal age group is open ended and as a result the calculation of 

its [Lx] value is somewhat different to the foregoing, the equation for 

computing the terminal age interval population is as follows: 

= ht—m (6.14) 

26 The slight difference between this number and that for the 10L24 interval in Table 6.5 is 
due to rounthng. 
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Where: 
L.t = the average number of persons in the terminal age 

interval 

lxt = the number of living persons at the beginning of 

terminal age interval (75x75+ - where ht = 175 +) 

Given the above, the average number of persons in the stationary 

population represented in Table 6.5 is as follows: 

L.t = 663-0.078281 

= 7,869 persons27  

Column 7 shows the progressive cumulative total of the population [T] 

at each age interval starting from the terminal age group and working 

toward the top of the table. For example, the total number of people in the 

stationary population 25 years and above is the sum of all the (Lx) values 

ioL34 to L75+, that is: 

T. = 8,473 + 7,541 + 8,870 + 9,442 + 9,670 + 9,790 = 53,786 people 

Conversely, the number of people in the stationary population below 25 

years of age is the sum of the L values 1oL24 to Lo. 

The general equation for the computation of T. values is as follows: 

T. = L. + L+ + ......+ (6.15) 

Where: 

= the highest age achieved 

The last column shows the average number of years left to live [oex]  for 

each age interval and is derived by dividing each age interval's Tx value by 

its lx value. That is: 

°ex = Tl (6.16) 

27 The slight difference between this number and that for the ioL24 interval in Table 6.5 is 
due to rounding. 
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For example, the estimated life expectancy at birth in Table 6.5 is: 

77,541 - 1,000 = 77.54 years. 

6.2.5 Life Expectancies 

While the methodology discussed above is sound, statistical anomalies 

nonetheless start to appear in life expectancies for the upper age groups in 

tables with relatively large age intervals. Notwithstanding this, errors are 

generally negligible if the focus of the analysis is on the lower to upper-mid 

age intervals. [Pollard, Yusuf and Pollard 1974, p.45] 

Supporting the above assertion is recent data published by the 

Australian Bureau of Statistics (Catalogue No 3315.0) on the mortality and 

life expectancy of Australia's total ATSI population for the period 1991 to 

1996. This publication estimates the life expectancy at birth for the 

Australian indigenous sectoral group to be in the order of 56.9 years. Life 

expectancies at birth calculated as part of this research are consistent with 

the Bureau's findings for the total ATSI population. 

Moreover, the Office of the Australian Government Actuary [1995] and 

the United Nations Development Report [1999] estimates the life expectancy 

at birth of Australia's population at around 77 years. Life expectancies 

calculated for the total Northern Territory population as part of this 

research are below this estimate however, life expectancies for the non-

indigenous sectoral group are consistent with the findings of these two 

organisations. 

While it is acknowledged that the relative small size of the Northern 

Territory population can result in year-on-year volatility of life expectancy 

at birth, the medium to long-term trends are the focus of this research. 

These trends demonstrate a general upward movement in life expectancy at 

birth for both sectoral groups at the aggregate level over time. 



Table 6.5 1995-1997 Abridged Non-Indigenous Life Table 

(1) 

Age Cohorts 

(2) 

Age Intervals 

(3) 
Proportion Dying 

(4) (5) 
Of 1,000 Born Alive 

(6) (7) 
Stationary Population 

(8) 

Life Expectancy 

The Total 

Population Period of life Proportion of Number living at Number dying Number of number of Average number 

age groups between ages persons dying by the beginning of during each persons in persons in this of years of life 

in years in each during each age interval age interval each age and subsequent remaining at each 

cohort age interval interval age intervals age interval 

See note x to x+n q ix  d 

0<1 0 x <1  0.006897 1,000 7 L 0  997 77,541 77.54 

1-4 1 X 4 0.001229 993 1 3 L 4  2,977 76,545 77.08 

5-14 4 X 14 0.001511 992 1 10 L14  9,911 73,567 74.17 

15-24 15 X 24 0.007117 990 7 10 L 24  9,869 63,656 64.27 

25-34 25 X 34 0.008814 983 9 10 L 34  9,790 53,787 54.70 

35-44 35 X 44 0.015652 975 15 10 L 44  9,670 43,997 45.14 

45-54 45 X 54 0.031638 959 30 10 L 54  9,442 34,327 35.78 

55-64 55 X 64 0.090486 929 84 10 L 64  8,870 24,885 26.78 

65-74 65 x 74  0.215054 845 182 10 L 74  7,541 16,014 18.95 

75+ 1.000000 663 663 L 75  8,473 8,473 12.77 

Source: Table A19. 



- 344 - 

As mentioned earlier, a total of thirty nine life tables were constructed as 

part of this research, twelve for each of the years 1985-1987, 1990-1992 and 

1995-1997. One set of four tables (Tables A8 and All to A13) were 

constructed for the total Northern Territory population (indigenous and non-

indigenous sectoral groups combined). These tables demonstrate that life 

expectancy at birth of the total Northern Territory population increased 

from 65.35 years in 1980-1982 to 71.84 years in 1995-1997. 

Computed life expectancy at age one also increased from 65.61 years to 

71.72 years (see Table 6.6, page 348). Values of life expectancy at age one 

were calculated by application of equation (6.5), for example, in 1985-1987 

life expectancy at age one was 70.22 years, determined as follows: 

E1 = eo-1+qo(1—ko)-- 1-q0 

= 70.05 - 1 + (16.8/1000) x (1 0.23) 
1 - 16.8/1000 

= 70.22 years 

Where: 

q0 = the infant mortality rate for 1985-1987 in Table Al 

k0 = the estimated average infant lifespan from Table A3 

Illustrating movements in life expectancy can be achieved by plotting age 

specific life expectancies (°ex) against their corresponding age intervals or by 

plotting (di) and (qx) values against age intervals. However, while the 

resultant graphs may be informative, demonstrating trends in these 

functions, they do not provide an at-a-glance picture of what is really 

happening with the most important issue to mankind, that of survivorship. 

That is, the number of people surviving one age interval and progressing on 

to the next interval, thereby reflecting the general health and wellbeing of a 

population. 

Figures 6.5(a) and (b) (page 246) compare indigenous and non-indigenous 

survivorship tends for 1980-1982 and 1995-1997. Given that human 
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existence is finite, the slope of the (li) curve is descending - the flatter the 

slope of the curve, the higher the survivorship rate. These graphs of the 

survivorship function follow a general trend for survivorship, commencing 

with a fairly rapid fall in the early age intervals due to infant mortality 

rates being higher than subsequent death rates. The slope of the curve 

flattens over the intervening years to the middle of the life span due to 

lighter mortality rates. The gradient of the curve increases appreciably as it 

approaches the higher age intervals as death rates increase due to age. 

The flatter slope of the non-indigenous curve demonstrates higher 

survivorship rates for this population compared to that for indigenous 

population, the gap between the two curves demonstrating the gulf between 

the general health and wellbeing of these two disparate populations. It also 

highlights the need for an assessment of the appropriateness and 

effectiveness of health and social program service delivery throughout 

remote areas of the Northern Territory. 

Figure 6.5(a) Rate of Survivorship 1980-1982 
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Source: Tables Al2 and A16. 
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Figure 6.5(b) Rate of Survivorship 1995-1997 
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Source: Tables A15 and A19. 

Observing the curves in Figures 6.5(a) and (b) it is apparent that there 

has been a moderate improvement in indigenous survivorship over the 

period 1980-1982 to 1995-1997 and hence life expectancy - the slope of the 

curve declines quite steeply from age cohort 35-44 onward, indicating a 

diminishing survivorship rate for all age cohorts above 35 years of age. By 

comparison the slope of the non-indigenous curve appears to have flattened 

out quite appreciably up to the 55-64 cohort, indicating an upward 

movement in the rate of survivorship and life expectancy. Table 6.6 

(jage 348) shows that the indigenous sectoral group's life expectancy 

increased by around 7 percent over the period 1980-1982 to 1995-1997 (54.26 

years to 58.11 years). The life expectancy at birth of the non-indigenous 

sectoral group increased from 70.67 years to 77.54 years over the same 

period - an increase of just under 10 percent. 

Table 6.6 provides a summary of annual life expectancy values (at birth 

and at age one) derived from the construction of life tables for: (1) the total 

Northern Territory population; (2) the total Northern Territory indigenous 

and non-indigenous sectoral groups; (3) total regional populations; and (4) 

indigenous and non-indigenous regional populations. 
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Life expectancy at age one for the total Northern Territory population 

increased from 65.61 years in 1980-1982 to 71.72 years in 1995-1997 

reflecting the slight decline in the crude death rate - 5.2/1,000 to 4.5/1,000. 

It should be noted that the lower the crude death rate the closer the two age 

estimates are in relation to each other - a very low crude death rate results 

in the life expectancy at age one being equal to or less than life expectancy 

at birth. For example, the life expectancy at birth of the non-indigenous 

population in 1985-1987 was 73.10 years, the corresponding life expectancy 

at age one was 72.96 years - the average crude birth rate was 3.1/1,000. 

The indigenous sectoral group experienced higher crude death rates than 

the non-indigenous sectoral group and as a result life expectancies at age 

one were higher than expectancies at birth across all four periods. 

Notwithstanding the foregoing, an unambiguous conclusion that can be 

drawn from the data in Table 6.6 is that the gap in years between the life 

expectancy of both sectoral groups has widened from around 16.4 years in 

1980-1982 to just under 19.5 years in 1995-1997 (see Figure 6.6, page 349). 

If life expectancy alone were used as the measure for determining if 

indigenous people were sharing equally in the benefits being derived from 

economy wide growth and development, the foregoing figures would suggest 

that they have been receiving a declining share. 

It is interesting to note that at the aggregate level (Northern Territory 

total) the two years that experienced high mortality rates (see Figure 6.2, 

page 331) also had lower estimated life expectancies (see Figure 6.6). Of 

particular note is the period 1990-1992, which as expected, experienced a 

decline in life expectancy at birth due to a high indigenous crude death rate, 

running against the national trend of rising life expectancy at birth - 

confirming the link between age specific survivorship rates and life 

expectancy. 
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Table 6.6 Summary of Life Expectancies 

Life Expectancy at Birth 

Population Groupings 1980-82 1985-87 1990-92 1995-97 

Total NT Population 
Total NT Population 65.35 70.05 68.87 71.84 

Total Indigenous Population 54.26 57.82 55.18 58.11 

Total Non-Indigenous Populat 70.67 73.10 75.31 77.54 

Total Darwin & Northwest N'] - 72.48 72.07 74.04 

Total Northern NT - 62.61 61.31 68.73 

Total Central NT - 69.23 67.02 68.63 

Indigenous Population 
Darwin & Northwest NT - 57.74 57.43 58.59 

Northern NT - 55.58 56.69 58.29 

Central NT - 59.92 55.23 57.32 

Non-indigenous Population 
Darwin & Northwest NT - 76.00 74.92 76.92 

Northern NT - 73.87 73.25 79.87 

Central NT - 76.67 77.23 77.33 

Life Expectancy at Age One Year 

Population Groupings 1980-82 1985-87 1990-92 1995-97 

Total NT Population 

Total NT Population 65.61 70.22 68.90 71.72 

Total Indigenous Population 55.62 58.63 55.62 58.38 

Total Non-Indigenous Populat 70.63 72.96 74.98 77.07 

Total Darwin & Northwest NT - 72.60 71.93 73.77 

Total Northern NT - 63.11 61.41 68.76 

Total Central NT - 69.18 67.31 68.71 

Indigenous Population 
Darwin & Northwest NT - 58.81 57.77 58.61 

Northern NT - 56.32 57.17 58.66 

Central NT - 60.53 55.83 57.78 

Non-indigenous Population 
Darwin & Northwest NT - 75.90 74.55 76.50 

Northern NT - 74.24 72.72 79.14 

Central NT - 76.20 77.12 76.84 

Source: Tables Al, A3 and A8 to A46. 
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Figure 6.6 Life Expectancy - Total Northern Territory, 
Total Indigenous and Non-Indigenous Populations 
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Life expectancies at birth for total regional populations were generally 

higher for the Darwin and Northwest NT region at 72.48 years in 1985-1987 

and was due to the higher ratio of non-indigenous people to indigenous at 

around 6.9:1, and the lowest regional crude death rate of 3.5/1,000. Life 

expectancies for the other two regions were 62.61 years for the Northern NT 

region with a non-indigenous to indigenous ratio of 1.2:1 and a crude death 

rate of 6.7/1,000, and 69.23 years for the Central NT region with a ratio of 

around 2.0:1 and a crude death rate of 5.2/1,000. 

In 1995-97 the Darwin and Northwest NT region continued to have the 

highest life expectancy at birth at 74.04 years (76.92 years for the non-

indigenous sectoral group and 58.59 years for the indigenous group) and the 

lowest crude death rate at 4.0/1,000 (see Figure 6.7). Reflecting a 27 percent 

decline in its crude death rate (1985-1987 to 1995-1997) the Northern NT 

region just edged out the Central NT region for the second highest regional 

life expectancy at birth. Life expectancies in 1995-1997 for these two regions 

were 68.73 years for the Northern NT compared to 68.63 years for the 

Central NT. Corresponding crude death rates were 4.9/1,000 and 5.7/1,000 
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respectively, the crude death rate for the Central NT region increased by 10 

percent on 1985-1987. 

Figure 6.7 Total Regional Life Expectancies 
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At the regional sectoral group level, as with regional totals, there are 

slight inter-regional variations in life expectancies. These variations reflect 

regional sectoral group population size, age distribution, and infant and age 

specific death distribution; and to a lesser extent the practice by older non-

indigenous people to retire outside of the Northern Territory, thereby 

affecting the size of regional non-indigenous terminal cohorts. These 

variations could also include a component of consequential effects resulting 

from the influence of factors such as the random adjustment of regional 

infant and age specific death data by the ABS to maintain client 

confidentiality, and induced volatility due to disaggregation to the regional 

sectoral group level. Notwithstanding the reasons for these variations, 

regional indigenous and non-indigenous life expectancy values and trends 

do, however, mirror those at the aggregate level (Northern Territory total 

and total indigenous and non-indigenous). 
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As mentioned above, regional indigenous life expectancies have proven to 

be persistently low over time, mirroring those at the aggregate level. The 

Human Rights and Equal Opportunity Commission (HREOC) [2000] in its 

'Social Justice Report 1999' maintains that a broad range of environmental 

and social factors (eg. health and education) impacting on indigenous life 

expectancy are common to Aboriginal peoples throughout Australia. It is 

evident from the foregoing that determinations of quality of life issues at the 

aggregate level apply equally to the regional  level. In support of this, is 

comment by Taylor in his consultancy report to the Kakadu region social 

impact study Aboriginal project committee, according to Taylor... 

"Another significant finding relates to the social and economic status 
of Aboriginal people in the Kakadu region relative to that of their 
neighbours. Notwithstanding the quite different nature of recent 
economic developments in the region, the overall social and economic 
proffle of the Aboriginal population is very similar to that of 
surrounding populations in other parts of the Top End." 

[Supervising Scientist 1997(a), p.15] 

Given the above, construction of a physical quality of life index for the 

Northern Territory will be based on data available for the aggregate level, 

which is considered more robust than data at the regional sectoral level. 

Indices will be constructed for the total population and the total sectoral 

group populations. 

6.2.6 Literacy 

"Iffiteracy is not only a cruel and unjust handicap, from the point of 
view of the individual, but a disgrace, and indeed a menace, from the 
point of view of society." 

[The Duncan Report - Adult Education in Australia, 1944, p.106 - in 
Green, Hodgens and Luke 1994, p.1.] 

The method used to determine literacy levels by TJNESCO is based on 

the number of children that enrol and complete fifth grade at primary school 

(Year 5 in Australia). Applying the proportion that complete fifth grade, 

irrespective of achievement, to the total population 15 years of age and over 

UNESCO infer a crude level of literacy for the total population, and assume 
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that this 'stock of educated persons' can write and read with comprehension, 

a short story about their everyday existence. While UNESCO may consider 

this measure to be the universal benchmark, literacy measures, as indicated 

earlier, may vary from country to country. Furthermore, Harvey [1979] 

questions the value of a measure of literacy at this level, speculating 

whether it is high enough for a person to be a functional member of society. 

Recent work carried out for the Commonwealth Department of 

Employment, Education, Training and Youth Affairs [Masters and Forster 

1997] reveals that of all the Year 5 students tested against competency 

benchmarks for reading and writing, 73 percent achieved the reading 

benchmark and 71 percent the writing benchmark. An obvious conclusion 

that can be drawn from these results is that completion of Year 5 (ñfth 

grade) does not necessarily mean that the student has reached a level of 

literacy commensurate with UNESCO's criterion, nor a level of literacy high 

enough to be a functional member of society. 

The 1974 House of Representatives Select Committee on Specific 

Learning Difficulties commented in its 'Learning Difficulties in Children and 

Adults" report, that... 

"Evidence, submitted to the Select Committee suggested that there 
is a large number of adults in this country who lack the ability to 
read and write effectively in English and who therefore, can be 
regarded as functionally illiterate." 

[in Harvey 1979, p.1.] 

According to the March 3, 1975 edition of The Australian Newspaper - 

"More than fifteen per cent of students who leave high school cannot read or 

write well enough to communicate in the most fundamental way." [in Green, 

Hodgens and Luke 1994, p.9] 

Marks and Ainley [1997] report that on a common scale, the mean 

percentage scores of 14 year old students examined for reading 

comprehension in 1975 were 44 percent for indigenous students and 66 

percent for non-indigenous. Of the 14 year olds tested in 1975 around 28 
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percent of indigenous students and 72 percent of non-indigenous students 

achieved mastery levels - that is, students that mastered the basic skills to 

enable them to effectively function in modern society. In 1995 the 

corresponding mastery levels were 44 percent for indigenous students and 

71 percent for non-indigenous students. 

In a 1990 media release, the then Commonwealth Minister for the 

Department of Employment, Education and Training - The Honourable John 

Dawkins - stated that one in seven Australian workers could not read or 

write well enough to improve their skills. [in Green, Hodgens and Luke 

1994, p.2] It could be concluded from this comment that the functional 

literacy level of Australian workers (that part of the population age between 

15 and 64 years of age in the workforce or looking for work) was in the order 

of 86 percent. 

Keeves and Bourke [1979] maintain that a person is considered to be 

literate... 

". .when he has acquired the essential knowledge and skills which 
enable him to engage in all those activities in which literacy is 
required for effective functioning in his group and community, and 
whose attainment in reading, writing and arithmetic make it 
possible for him to continue to use these skills towards his own and 
the community's development and for active participation in the life 
of his country." 

[in Bourke, Mills, Stanyon and Hoizer, 1981] 

The criterion on which the UNESCO literacy model is based may be 

appropriate for Third World countries and in that context it could be 

concluded that persons considered literate in a Third World environment 

may conform to Keeves' and Bourke's definition of functional literacy. The 

UNESCO measure of literacy may also be appropriate for international 

comparisons. However, it is unlikely that a Year 5 student in a developed 

industrialised country would have achieved a literacy standard 

commensurate with the requirements of the above functional literacy 

definition. Therefore, instead of adopting the UNESCO rudimentary 

literacy standard as a measure of intra-country literacy, it seems more 
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appropriate for developed countries such as Australia to focus their 

attention on developing functional literacy standards. 

John Dawkins also stated that Australia's ability to compete in the 

international arena would remain seriously impeded while 15 percent of the 

workforce continued to have unacceptably low reading and writing skills. In 

his opinion, upgrading functional literacy and hence workplace skills was 

fundamental to improving labour force productivity, and consequently 

Australia's international competitiveness. 

Compulsory education in Australia (Years 1-10 inclusive) requires young 

people between 6 and 15 years of age to attend school. Education to Year 10 

is seen by educators, industry and governments as the minium level of 

educational achievement necessary to prepare young people to be active and 

functional participants in Australian society - most forms of employment 

require a pass at Year 10 as the minimum standard of educational 

attainment. Therefore, Year 10 enrolments andlor achievement would 

appear to be the appropriate level at which to set crude functional literacy28  

standards for intra-country and intra-state comparisons and analysis. For 

the purposes of this research Year 10 data will be used as the basis for 

determining crude functional literacy (hereinafter referred to as functional 

literacy) levels for the Northern Territory. 

While it does not necessarily follow that a student that drops out of 

school prior to enrolment in Year 10 is illiterate, recent research (eg. Collins 

1999, HREOC 2000{a} and Long et al 1998) has shown that there is a high 

degree of correlation between literacy and school retention and attendance 

rates. For example, Collins [1999] reports that the research undertaken by 

his inquiry demonstrates that there is a clear correlation between declining 

school attendance rates and student progress. Further, Collins reports 

that... 

"Yirara College, for instance, have collated term-by-term test results 
for their students from the beginning of 1995 through to end of 1998 

28 Any measure that does not assess the literacy status of the entire population 15 years of 
age and over (eg. through a national census) can only be considered as a crude measure. 
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[sic] to reveal a high correlation between attendance, achievement 
and progress across the school." 

[Collins 1999, p.143] 

Also, in the Northern Territory, indigenous students have a much poorer 

attendance record than students from the non-indigenous sectoral group. 

The impact of this poor attendance is borne out by 1998 Year 3 and Year 5 

reading benchmark results. For example, 82 percent (for Year 3) and 78 

percent (for Year 5) of non-indigenous students achieved the national 

benchmark, compared to 54 percent and 36 percent of urban based 

indigenous students, and 6 percent and 4 percent respectively for non-urban 

based indigenous students [Collins 1999, p.2.].  According the Collins [1999], 

school attendance rates are considerably worse in remote and rural areas 

compared to those for urban areas. 

Anecdotal evidence collected by Collins and his research team for the 

Wadeye area (Northwest Northern Territory) during the course of his 

inquiry, compliments the foregoing and ifiustrates a perceived decline in the 

literacy skills of indigenous people in the Wadeye area. According to Collins, 

the 40-60 years of age cohort has good literacy skills, the 25-40 years of age 

group poor literacy skills, and the under 25 years of age cohort no literacy 

skills. [Collins 1999, p.117.] The author of this thesis also noted a similar 

trend in indigenous male literacy during the survey/interview stage of this 

project - indigenous females of all ages appeared to be more literate than 

their male counterparts. 

The perception that Aboriginal literacy rates are declining does not 

appear to be confined to the Northern Territory. The Chairperson of the 

Kimberely Land Council in his verbal submission to the Broome hearings of 

the HREOC inquiry into rural and remote area education stated 

that... 

"...in  my experience as the head of this organisation is that at times 
we've had people who've applied for positions who've basically been 
mature people, who've been through the education system but have 
very poor literacy and numeracy skills. They just can't read and 
write. These are not old people. In actual fact I think the 
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contradiction is that the old people from the missions are probably 
more educated. People like my mother's generation are much more 
well-read, can read and write, than some of the people within my 
own generation." 

[HREOC 2000(b), p.3] 

Notwithstanding the foregoing, the HREOC in its 'Social Justice Report 

1999' holds the contrary view that Aboriginal people between the ages of 15-

24 years of age are better educated than earlier generations, contending 

that... 

"Data from the 1994 NATSIS shows that among Indigenous people 
aged 45 years and over, 81% did not complete year 10 education. 
This compares with 41% of 25-44 year olds, and 34% of 15-24 year 
olds. This data indicates that Indigenous involvement in the 
education system to year 10 has improved over the past three 
generations. Indigenous people aged 15-24 years are better prepared 
for further education or work than previous generations." 

[HREOC 2000(c), p.26.] 

Educational data for use in determining adult functional literacy was 

obtained from a number of sources, principally the Northern Territory 

Department of Education (1986 to 1996) and the ABS's 'Schools' Catalogue 

Number 4221.0 (1984 to 1999), as well as its 'Northern Territory Statistical 

Summary' Catalogue Number 1306.7 (1979 to 1987). 

The robustness of the available education data was the determining 

factor in deciding which approach to take to estimate functional literacy 

levels. Essentially two approaches were considered, the first was to base the 

estimates on the number of 15 year old students that achieve a pass grade or 

better at the junior secondary school certificate (JSSC) examinations as a 

percentage of the total 15 year old population. The alternate approach was 

to use the number of 15 year old students enrolled in Years 10, 11 and 12 as 

a proportion of the total 15 year old population. Unfortunately, what JSSC 

data there is, is of mixed and inconsistent format, of limited time series and 

scope, and therefore unsuitable for use in determining functional literacy 

levels. 
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In defence of the alternate approach, attendance and school retention as 

mentioned earlier have a high degree of correlation with literacy. Given 

this, it is reasonable to assume that in the main, students that attended 

school to Year 10 but failed the JSSC examination, have gained a level of 

education considered high enough for them qualify as functionally literate. 

Estimated functional literacy rates for 1980-1982, 1985-1987, 1990-1992 

and 1995-1997 were determined by using the three-year averaging 

methodology thscussed earlier in this Chapter. 

UNESCO in its 'Statistical Issues' publication maintains that... 

"...UNESCO's latest literacy projection methodology is based on 
empirical research findings showing that for each country and 
gender, acquired literacy level of persons older than 20 years of age 
tend to remain stable over time." 

[UNESCO 1995, p.21 

While it is acknowledged that a small number of persons may return to 

the education system to upgrade their education to Year 10 or better, the 

impact of this on functional literacy levels would be negligible. Given this, 

and UNESCO's assertion, it is reasonable to conclude that functional 

literacy levels determined for 15 year olds are representative of functional 

literacy levels of the population 15 years of age and over. Figure 6.8 

summarises functional literacy levels for the period 1980-1982 to 1995-1997. 

The table under Figure 6.8 summarises functional literacy levels for the 

Northern Territory and the two main sectoral groups. Average functional 

literacy levels over the period 1980-1982 to 1995-1997 were just over 54 

percent for the Northern Territory and around 20.5 percent and 78.6 percent 

for the inthgenous and non-indigenous sectoral groups respectively. 
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Figure 6.8 Indigenous and Non-Indigenous Functional Literacy 
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Generally, non-indigenous functional literacy demonstrated a marginal 

improvement over the period under review, whereas functional literacy for 

the indigenous sectoral declined. The decline in indigenous functional 

literacy supports anecdotal evidence that indigenous literacy has declined 

over time. 

Work carried out by the Kakadu region social impact study advisory 

group, and the Aboriginal project committee [Supervising Scientist 1997(a) 

and 1997(b)] acknowledged that indigenous literacy levels in the Kakadu 

region were declining. In its report to the Commonwealth Minister for the 

Environment, the advisory group concluded that despite improved access to 

primary and secondary schools as a result of the development of Jabiru, 

indigenous school enrolments, attendance29  and educational achievement 

continue to be an ongoing problem in the Jabiru area. 

29 Reasons given for poor indigenous attendance include: tiredness due to social problems in 
their communities; the formality of the school structure; the lack of Aboriginal adult 
support within the school structure; the lack of homework facilities for students living 
out of town; the distance students live from Jabiru; and the difficulty and strain of 
always working in a second language. [Supervising Scientist 1997(a), pp26-32] 



- 359 - 

In a Northern Territory global sense, Collins [1999] shows that 

enrolments in full-time education increased by around 43 percent over the 

period 1983 to 1998. Over the same period attendance rates declined from 

just under 77 percent to around 68 percent, a decline of around 9 percent 

(see Figure 6.9). 

With respect to these declining literacy levels, Collins [1999], HREOC 

[2000(a)] and Supervising Scientist [1997] recommend that if indigenous 

literacy is to be improved, education service delivery (in addition to health 

and social factors) needs to focus on the method of delivery. The reason for 

this is that most indigenous students speak English as a second language 

and their command of this language is very elementary (if nonexistent) 

when they enter the education system. 

Figure 6.9 Indigenous School Enrolments and Attendance 

Source: Collins, 1999, p.143. 

6.2.7 Northern Territory Physical Quality of Life Index 

The physical quality of life index does not attempt to measure intangible 

goods such as justice, freedom of speech, or the freedom to practice ones 
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religion, nor does attempt to measure all factors associated with the 

development process [Morris 19791. However, as indicated earlier, it does 

attempt to measure how well the benefits being derived from the 

development process, especially those with life-serving characteristics, are 

being shared by the respective sectoral groups in relation to each other and 

the total population intra and inter-country. 

Moreover, movements in sectoral group indices in relation to each other 

and the whole of society provides a good indication of how social benefits are 

being shared between sectoral groups. These movements also give an 

insight into the basis of government policy - that is, whether policy is 

primarily based on the equity or efficiency approach to regional economic 

development. 

In support of this notion, Morris [1979] contends that an improvement in 

the three indicators of infant mortality, life expectancy at age one year and 

literacy... 

". . .means that the proportion of the people sharing the benefit 
almost certainly has risen. This is quite obvious with infant 
mortality and literacy. Individuals cannot accumulate what is 
measured by either of these indicators. Each is an 'either-or' 
measure. An infant either lives or dies; a person either does or does 
not meet the basic literacy standard. An improvement in either of 
the indicators means that the benefit the indicator reflects has 
become more widespread and thus distribution more equal." 

[Morris 1979, p.32.] 

Social indicators derived for this research demonstrate that infant 

mortality rates have declined for both sectoral groups. Fitting a linear trend 

line to each sectoral group's time series infant mortality data (1979 to 1998) 

shows that the non-indigenous rate has experienced a gradual decline over 

the fourteen year period. In contrast, the indigenous sectoral group has 

experienced a rapid decline of around 50 percent over the same period (see 

Figure 6.10). Notwithstanding this, the 1995-1997 trend indigenous infant 

mortality rate is over three times that of the non-indigenous sectoral group, 

demonstrating that while significant improvements have been made in this 
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area, more needs to be done to bring the indigenous rate in line with that of 

the non-indigenous sectoral group. 

Figure 6.10 Infant Mortality Trends 

Source: Figure 6.1. 

Figure 6.11 Life Expectancy Trends 

Source: Figure 6.6. 
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The linear trend lines in Figure 6.11 demonstrate that both sectoral 

groups experienced an increase in life expectancy at age one over the period 

1980-1982 to 1995-1997. However, the regression coefficients for both 

groups show that non-indigenous life expectancy increased at around 1.3 

times the rate of that for the indigenous group. 

Figure 6.12 illustrates the linear trend of indigenous and non-indigenous 

functional literacy over the period 1980-1982 to 1995-1997. Over this period 

non-indigenous functional literacy experienced a gradual improvement, 

whereas indigenous functional literacy declined. 

Figure 6.12 Functional Literacy Trends 

Source: Figure 6.8. 

Section 6.1.2.3 (Physical Quality of Life Index) details the equations 

required to calculate the indices for each of the elements (social indicators) 

of the physical quality of life index. As stated in section 6.1.2.3, social 

indicator indices for infant mortality and life expectancy at age one year 

have upper and lower limits based on values for those countries with the 

best and worst performance, plus a margin to accommodate future 

improvements. 
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The upper (maximum) and lower (minimum) values established in 

Section 6.1.2.3 for infant mortality and life expectancy (pages 313 to 316) are 

appropriate for use in determining indices for the social indicators derived 

as part of this research. It will also permit comparisons with the indices 

calculated for Australia, Indonesia and Brunei Darussalam (see Table 6.2, 

page 316). Adult functional literacy will be treated in the same manner as 

that discussed on page 314. That is, given that it is presented as a 

percentage (on a scale of 0-100) of the population 15 years of age and over it 

is already in index format and as such not in need of modification. The 

methodology used to determine adult literacy for this research precludes 

comparisons with the countries listed above. 

Table 6.7 summarises social indicator and physical quality of life indices 

for the Northern Territory's total population and the two main sectoral 

groups for each of the periods under review. With the exception of 

indigenous and Northern Territory adult functional literacy indices, all the 

indexes improve over the period 1980-1982 to 1995-1997 (see Figures 6.13 

and 6.14, page 365). 

Table 6.7 Northern Territory Physical Quality of Life Indices 

Northern Territory Population 1980-1982 1985-1987 1990-1992 1995-1997 

Index of Life Expectancy 61.11 74.20 70.45 78.47 

Index of infant Mortality 91.77 93.19 94.10 95.53 

Index od Adult Literacy 54.73 56.53 59.73 53.47 

Physical Quality of Life Index 69.20 74.64 74.76 75.82 

Indigenous Population 1980-1982 1985-1987 1990-1992 1995-1997 

Index of Life Expectancy 32.73 41.28 32.73 40.57 

Index of Infant Mortality 79.25 85.48 88.19 90.43 

Index od Adult Literacy 20.90 18.69 25.28 16.99 

Physical Quality of Life Index 44.29 48.48 48.73 49.33 

Non-Indigenous Population 1980-1982 1985-1987 1990-1992 1995-1997 

Index of Life Expectancy 75.37 81.99 87.73 93.66 

Index of Infant Mortality 94.78 95.80 97.34 98.46 

Index od Adult Literacy 75.47 79.60 80.50 78.95 

Physical Quality of Life Index 81.87 85.80 88.52 90.36 

Source: Table 6.6 and Figures 6.1 and 6.8. 
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While the indices for indigenous and Northern Territory literacy declined 

over the period, increases in the other two social indicator indexes resulted 

in both population groups experiencing increases in their physical quality of 

life indexes (see Figure 6.15). 

Comparing the physical quality of life indices for the two main sectoral 

groups it is apparent that the non-indigenous group enjoys a much higher 

level of social wellbeing than the indigenous group. Moreover, comparing 

the two sectoral groups with Australia, Brunei Darussalam and Indonesia 

(see Table 6.2 page 316) we see that the 1995-1997 life expectancy and 

infant mortality indices for the non-indigenous group closely reflects those 

for Australia in 1997. That is, infant mortality indices of 99.5 for Australia 

and 98.5 for the non-indigenous group, and life expectancy indices of 95.2 

and 93.7 respectively. However, the same indices for the non-indigenous 

group better reflect those of Indonesia than Australia. For example, the 

1995-1997 indigenous life expectancy index is 40.6 compared to 65.3 for 

Indonesia and 88.1 for Brunei Darussalam. The indigenous infant mortality 

index for the same period was in the order of 90.4 compared to 78.2 for 

Indonesia and 98.0 for Brunei. 

Figure 6.13 Index of Life Expectancy 
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Figure 6.14 Index of Infant Mortality 
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Figure 6.15 Physical Quality of Life Index 
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Calculating a revised physical quality of life index for the indigenous 

group based on the same United Nations style adult literacy rate as that for 

Indonesia (ie. 85), the resultant index is in the order of 72, around 4.2 index 

points short of the PQLI for Indonesia at 76.2. 

Given that Indonesia is classified as a low income developing country it 

could be concluded that the Northern Territory indigenous sectoral group is 

experiencing a level of social wellbeing equivalent to that of people living in 

a low-income third world country. 

Furthermore, comparing the physical quality of life indices for both 

sectoral groups indicates major differences (inequalities) in the social 

wellbeing experience between these two disparate population groups. For 

example, the non-indigenous PQLI increased by around 8.5 index points 

(81.9 to 90.4) over the period 1980-1982 to 1995-1997. The indigenous 

group's PQLI increased by 5 index points over the same period - 44.3 to 

49.3. 

Over the period under review, the indigenous sectoral group's social 

wellbeing (as measured by the PQLI) made no measurable gain on the level 

of social wellbeing experienced by the non-indigenous sectoral group. As a 

percentage of the non-indigenous group, the indigenous group was a mere 

54.1 percent in 1980-1982, increasing to 54.6 percent in 1995-1997. These 

movements indicate that over the period under review, the quality of the 

indigenous sectoral group's life experience was around half that of the non-

indigenous group. 

Comparing the PQLI values for both sectoral groups with the index 

values for the total Northern Territory, it is apparent that the gap between 

the indices for the indigenous group and the total widened from 24.9 index 

points below the index for the total to 26.5 index points. As a percentage of 

the total, the indigenous group increased from 64 percent of the total to 65 

percent over the period 1980-1982 to 1995-1997. 
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Over the same period, the gap between the Northern Territory total and 

the non-indigenous population groups increased by just under 2 index 

points, from 12.7 index points greater than the total to 14.5 points. Figure 

6.16 provides a pictorial overview of the differences between the population 

groups. 

Figure 6.16 Physical Quality of Life Comparisons 
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Notwithstanding the foregoing, the indigenous sectoral group's physical 

quality of life increased by around five index points (around 11.4 percent) 

over the period 1980-1982 to 1995-1997. Discussion in the following chapter 

examines whether mineral resource sector activity has contributed to the 

improvement in indigenous physical quality of life. 

6.3 SUMMARY 

The thrust of this chapter was to determine if the Northern Territory's 

indigenous population has been experiencing the same level of social 

wellbeing as the non-indigenous population, through the development of 

physical quality of life indices. 



There are differing opinions between economists with respect to the most 

appropriate method of measuring an increase in a country's standard of 

living (economic development/human development). There are those that 

promote growth in gross national product per capita as the ultimate 

measure, putting forward the notion that any increase in living standards is 

the end product of economic growth. Others contend that a rise in income is 

regarded as economic growth in developed countries and economic 

development in Third World countries. 

Evidence suggests that growth does not necessarily result in an increase 

in peoples' standard of living, as growth can result in a small minority 

within a country benefiting at the expense of the majority. However, while 

growth is generally desirable - that is, the production and consumption of 

more goods and services - growth with equity is the most desirable outcome. 

The proposition of growth with equity is contingent on the recognition 

that a broad range of factors, both economic and social, need to be taken into 

consideration when developing, implementing and then attempting to gauge 

the success of programs designed to improve peoples' standard of living. 

This leads to another school of thought, one that acknowledges gross 

national product as a useful measure of economic growth, but not of 

economic development. Those supporting this line of thinking have 

developed a range of social measures, or social indicators for use in 

measuring progress in specific areas, or in conjunction with economic 

indicators to provide a broad perspective of socioeconomic performance. 

The proponents of social indicators as a more appropriate form of 

measuring human development than gross national product per capita have 

devised a range of assessment methodologies to measure economic 

development. These methodologies include the basic needs and income 

inequality approaches, as well as composite indicators such as the human 

development index (HDI), the gender related development index (GDI), the 

human poverty index (HPI), and the physical quality of life index (PQLI). 



- 369 - 

The human development index is a composite of the economic indicator 

real per capita gross domestic product and the social indicators of life 

expectancy at birth (longevity) and educational attainment (a combination of 

adult literacy and gross school enrolments). This measure uses per capita 

gross domestic product as a surrogate for the aspects of human development 

not covered by life expectancy and educational attainment. Combining the 

three indicators into a composite index is seen as providing a better measure 

of society's wellbeing than per capita income alone. 

Dissatisfaction with the growth, employment and income distribution 

approaches to development turned social scientists towards examining a 

basic function of economic activity, that of providing for peoples' basic 

human needs, hence the development of the basic needs approach. This 

approach places emphasis on providing basic material needs in terms of 

health, education, potable water, food, clothing, shelter, employment, as well 

as non-material needs such as cultural identity and a sense of participation 

and purpose in life and work. 

Basic needs are divided into two categories. The first comprises of those 

needs that satisfy the minimum private consumption requirements of an 

individual or family and includes needs such as adequate nutritional food, 

clothing, housing and household furniture and equipment. The second 

includes those needs that are minimum essential services supplied by 

government to the community at large and include needs such as the need 

for potable water, public transport, health, education and cultural facilities. 

This approach is designed to ensure that all members of a community share 

equitably in a rising standard of living, thereby increasing productivity and 

alleviating poverty. 

In the late 1970's Morris D Morris [1979] of the Washington based 

Overseas Development Council, developed the physical quality of life index 

to measure a society's physical wellbeing. The index was developed for use 

either as a stand-alone measure, or for use in conjunction with economic 

indicators to provide a broader understanding of the impacts of development 

policies and programs. 
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The physical quality of life index is comprised of three social indicators, 

infant mortality, life expectancy at age one, and adult literacy. It could be 

argued that infant mortality and life expectancy at age one are similar 

measures and that improvements in these elements are the end products of 

total social progress. However, on closer inspection it is evident that infant 

mortality is the result of diseases and conditions to which the older 

population is less susceptible. Generally, infant mortality is the 

consequence of a combination of genetic, biological and environmental 

(cultural, social and natural) conditions that affect the infant during 

gestation and the early weeks and month following birth. 

Conversely, life expectancy beyond one year of age is the product of broad 

and all-encompassing human development strategies. For example, an 

improvement in life expectancy could be attributed to public health 

programs designed to improve caloric intake, to eliminate malaria and other 

infectious diseases, the provision of potable water, and proper sanitation 

facilities. 

Increasing the level of adult literacy is something to which all nations 

aspire. From the viewpoint of the poor and illiterate, the ability to read and 

write is empowerment and a lift in status, providing them with the ability to 

be active participants in the functioning of their society. 

The first step involved in deriving the physical quality of life index for a 

specific country or regional area is to set performance benchmarks 

(international or intra-national maximum and mimum levels) for each 

component. The next step is to convert each of the components to an index 

value on a scale of 1-100. The third and final step in deriving the 

benchmark physical quality of life index is to determine the mean of the 

three separate indices, the resultant value being the benchmark physical 

quality of the life index. The physical quality of life index for a country or 

regional area is determined in a similar manner and is compared with the 

benchmark index to determine relative performance against the benchmark. 
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Of the indicators that have been developed to measure the level of 

society's wellbeing, the versatility of the physical quality of life index 

provides the scope of application required to assess the impact of the 

mineral resource sector on the quality of life of remote indigenous 

communities. 

In order to determine life expectancy at age one year as input for the 

development of a Northern Territory physical quality of life index, it was 

necessary to construct a series of life tables for the Northern Territory and 

the two main sectoral groups. There are two types of life table, the 

generation life table, which follows the mortality experience of a specific 

actual cohort from birth through to death. The second type of life table is 

the current table, which utilises a hypothetical cohort and assumes that it is 

subject throughout its lifetime to the actual death rates of a particular 

population, at a given point in time. The use of the current table 

methodology provides an indication of the long-term implications of policies 

that impact on mortality rates, or to put it another way, the survivorship of 

a population. Given the impracticality of the former, the latter was used in 

this research to determine life expectancies at birth for the total Northern 

Territory population and the indigenous and non-indigenous sectoral groups. 

While there are two types of life tables, there are also two versions, both 

of which apply to each type. These versions are the standard or complete 

life table, which uses data for every single age (eg. 0 through to 105+), and 

the abridged life table, which utilises data for specific age intervals, usually 

5 or 10 year intervals. The restricted nature and format of data required for 

life tables construction dictated that the abridged version of the table be 

used in this research. 

The input elements required for life table construction are infant 

mortality, age specific death rates and population by age distribution, all in 

the same interval format. Infant mortality is the number of infants that die 

between birth and one year of age per 1,000 live births. Comparing the two 

main sectoral groups (for the total and regional level), the indigenous group 

has experienced infant mortality rates at least three times higher than those 
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experienced by the non-indigenous group over the period 1979 to 1998. At 

their peak in 1981 the indigenous rate was as high as 51.3/1,000 compared 

to 16.5/1,000 for the non-indigenous group. In 1998 the indigenous rate had 

declined by around 55 percent, down to 22.6/1,000, compared to the non-

indigenous rate of 6.8/1,000, down by just under 59 percent. 

The average crude death rate (the number of deaths in a year per 1,000 

head of population) for the indigenous sectoral group for the period 1980-

1982 to 1995-1997 was in the order of 9.6/1,000 compared to just under 

3.2/1,000 for the non-indigenous sectoral group. 

Population data also demonstrates the human development gulf that 

exists between the two main sectoral groups. Of the non-indigenous 

population around 54 percent is concentrated in the 15-34 years of age 

bracket, compared to 64 percent for the indigenous population, reflecting the 

higher age specific death rates for indigenous people above 34 years of age. 

In addition to this, the indigenous dependency ratio (the proportion of people 

within a population group under 15 and over 65 years of age considered 

economically unproductive) for the period under review was estimated to be 

in the order of 74 percent. The ratio for the non-indigenous population was 

estimated to be in the order of 39 percent. 

Using death and population data for each of the periods 1980-1982, 1985-

1987, 1990-1992 and 1995-1997 abridged life tables were constructed. These 

tables demonstrate that indigenous life expectancy at birth increased from 

54.26 years in 1980-1982 to 58.11 years in 1995-1997, an increase of around 

7 percent. Over the same period, the non-indigenous life expectancy at birth 

increased from 70.67 years to 77.54 years, an increase in the order of 9.7 

percent. A sobering observation of these figures is that the gap between 

indigenous and non-indigenous life expectancies increased from 16.4 years 

in 1980-1982 to 19.4 years in 1995-1997. Regional trends generally mirror 

those for each of the sectoral population groups. 

Using estimated life expectancy at birth values, infant mortality rates 

and infant lifespan data (the average period that infants lived before 
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expiring) life expectancies at age one were derived. In the main, these 

calculations resulted in marginal increases in indigenous life expectancies at 

all four periods, and marginal declines in non-indigenous life expectancies. 

These changes were a function of the significant difference in infant 

mortality rates between the two sectoral groups. For example, surviving the 

first year of infancy in a high infant mortality environment yields a higher 

life expectancy at age one year compared to that at birth - see equation (6.5, 

page 314). 

The United Nations defines literacy as the ability of persons 15 years of 

age and over to write and read, with comprehension, a short story about 

their everyday existence, based on a level competence achieved through 

attendance at Year 5 in primary school. Recent research carried out for the 

Commonwealth Department of Employment, Education, Training and Youth 

Affairs reveals that of all Year 5 students tested against competency 

benchmarks for reading and writing, 73 percent achieved the reading 

benchmark and 71 percent the writing benchmark. Obviously, attendance at 

Year 5 does not necessarily mean that a student has achieved a level of 

literacy commensurate with the United Nations definition. 

While a basic level of literacy, such as that defined above, may be 

appropriate for Third World countries, it is doubtful that it would enable a 

person living in an industrialised country to be an active participant in 

modern society. Commentary on literacy in Australia suggests that the 

focus has shifted from basic literacy skifis to the ability of adults to use their 

literacy skills to be functional members of society, contributing to its 

development - that is, the focus has turned to functional literacy. 

Education to Year 10 is seen by educators, industry and governments as 

the minium level of educational achievement necessary to prepare young 

people to be active and functional participants in Australian society - most 

forms of employment require a pass at Year 10 as the minimum standard of 

educational attainment. Given this, a literacy level based on either Year 10 

enrolments andlor achievement would appear to be the appropriate level at 
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which to set functional literacy standards for intra-country and intra-state 

comparisons and analysis. 

It does not necessarily follow that students that drop out of school prior 

to enrolment in Year 10 are illiterate however, recent research has shown 

that there is a high degree of correlation between literacy and school 

retention and attendance rates. In support of the foregoing are 1998 Year 3 

and Year 5 reading benchmark results which show that the percentages of 

indigenous students that achieved the national benchmarks were 

considerably lower than achievement levels for non-indigenous students. 

Indigenous students, as a group, have a much poorer attendance record than 

non-indigenous student. The Collins Report maintains that while 

indigenous enrolments in full-time education have increased by over 40 

percent during the period 1983 to 1998, attendance levels have dropped from 

around 77 percent of all students enrolled to just over 68 percent. 

Research undertaken by UNESCO shows that the acquired literacy 

levels of persons 20 years of age and over tend to remain stable over time. 

While a small number of the persons that dropped out of school before 

enrolment in Year 10 may return to the education system to upgrade their 

education, the impact of this on functional literacy levels would be 

negligible. Given the foregoing and limited educational data, functional 

literacy levels for this research project were determined on the basis of 

Year 10 enrolments. 

Functional literacy levels derived as part of this research demonstrate 

that indigenous functional literacy has declined from around 21 percent to 

17 percent over the period 1980-1982 to 1995- 1997, and that non-indigenous 

functional literacy has improved from 75.5 percent to around 79 percent over 

the same period. 

The physical quality of life index only attempts to measure how well the 

benefits being derived from the development process are being distributed 

throughout society. Movements in sectoral group indices in relation to each 

other and the total population provide an indication of how benefits are 
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being shared between sectoral groups. According to Morris [1979] 

improvements in any of the individual indicators (infant mortality, life 

expectancy and literacy) means that the benefit the indicator reflects has 

become more widespread and thus distribution more equal. An increase in 

respective physical quality of life indices demonstrates that at least one or 

more of the benefits has become more widespread. 

Physical quality of life indices derived for this research project show that 

the Northern Territory's non-indigenous population experienced a much 

higher quality of life (about twice as high) than the indigenous sectoral 

group over the period 1980-1982 to 1995-1997. 

Comparing the element indices that make up the non-indigenous PQLI 

for 1995-1997 with those for Australia, Brunei Darussalam and Indonesia, 

the non-indigenous social indicator indices compared very favourably with 

those for Australia. However, when comparing the element indices for the 

indigenous group, the life expectancy index is considerably less than that for 

Indonesia (40.6 to 65.3 - Brunei Darussalam's index was 88.1). Also, while 

the infant mortality index for the indigenous group is higher than that for 

Indonesia (90.4 compared to 78.2) it is around 7 index points less than the 

infant mortality index for Brunei Darussalam (90.4 compared to 98.0). 

If the Indonesian United Nations style literacy index of 85 index points is 

used as a proxy for indigenous literacy, to allow PQLI comparisons, the 

resultant PQLI for the indigenous group is 72 index points, around 4 index 

points less than Indonesia at 76.6 index points. This comparison suggests 

that the indigenous sectoral group is experiencing a level of social wellbeing 

equivalent to that of peoples living in a low-income third world country. 

Irrespective of the foregoing, the indigenous PQLI improved over the 

period under review. Discussion in Chapter 7 examines whether mineral 

sector activity has contributed to this change in indigenous physical quality 

of life. 

U' 
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CHAPTER 7 

REGIONAL OPINIONS ON HUMAN DEVELOPMENT ISSUES 

"It is not so much 'development as the pursuit of development that is 
at issue here. There is no reason at all why Australians cannot 
stabilize their level of development more or less at its present state 
and invite Aboriginal people to share in simply reproducing it. The 
day that happens will be the day Australians demonstrate their real 
respect for the truly remarkable people who ftrst graced their 
shores." 

[Turner 1986, p.22] 

7.1 INTRODUCTION 

The focus of previous chapters was to examine issues germane to 

determining the impact of mineral resource sector activity on regional 

economic development. This required: 

investigation into the historical role of the mineral resource sector in 

the early economic development of the Northern Territory; 

• a review of mineral sector output and employment; 

determining the direct and indirect economic impacts of mineral 

extraction, beneficiation and export; and 

defining economic development and précising the different models 

that have been put forward over the past 50 years to address 

economic disparities inter and intra-country, and their relevance to 

the Northern Territory. 

The direct and indirect output, income and employment multiplier 

impacts' resulting from mineral production, as well as those associated with 

royalty and royalty equivalent payments, demonstrate that the mineral 

resource sector contributes substantially to Northern Territory gross 

1 See Chapter 4 for details of multiplier impacts. 
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regional product. Conversely, high indigenous unemployment rates2, an 

inordinately high employment opportunity gap3, coupled with the high 

dependency ratios and low social indicators discussed in the previous 

chapter, illustrate that indigenous people are in need of considerable 

assistance if they are to experience the same level of social wellbeing as that 

currently enjoyed by the non-indigenous sectoral group. 

In the preceding chapter a physical quality of life index was developed 

for the indigenous and non-indigenous sectoral groups. This work confirmed 

what has long been suspected, that Aboriginal peoples' life experience is 

similar to that of people living in the third world, notwithstanding the fact 

that they (the indigenous sectoral group) live in a highly developed 

industrialised country. 

The thrust of the field research undertaken for this chapter focuses on 

obtaining the views and opinions of indigenous people with regard to the 

impacts of mineral resource activity on their quality of life (their social 

wellbeing). The views and opinion of those living in remote areas of the 

Darwin and Northwest NT and Northern NT regions4  were expressly 

sought. 

Aboriginal people in these two regions have had an association with 

small-to-medium sized mining operations that goes as far back as the first 

gold rush. The Jawoyn people for example, have had... 

"...a long association with mining datmg from the Pine Creek gold 
fields of over 100 years ago to the present day... Some of our elders 
have memories of their involvement at the Maranboy tin and 
wolfram fields dating back to the 1930's." 

[Jawoyn Mining Policy 1997, p.1] 

2 For example, 36.5 percent in the Daly River area of the Darwin region in 1999 - ABS - 
Catalogue No 1362.7. 
See Chapter 4 for details of employment opportunity gap. 
In Chapter 5 the main target regions were identified as the Darwin, East Arnhem Land 
and Katherine regions. ABS data confidentiality requirements (detailed in Chapter 6) 
resulted in the amalgamation of the East Aruhem and Katherine regions into the 
Northern NT region and the retitling of the Darwin region to the Darwin and Northwest 
NT region. 
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In addition to this, both of the main target regions have been subject to 

prolonged large-scale mining operations, providing indigenous people with 

first hand knowledge of the long-term impacts of mineral resource sector 

operations on the economic, environmental, social and cultural aspects of 

their existence. Decades of exposure to mining operations and the resultant 

accumulated history of the impacts of these activities, qualifies people in 

these regions to comment on the direct and indirect effects of mining on 

their quality of life. 

The structure of Aboriginal traditional land ownership is such that 

within these regions and affected areas, there are community sub-sectoral 

groups that receive royalty and toll payments and those that do not. The 

Aboriginal project committee adjunct to the Kakadu region social impact 

study [Supervising Scientist 1997(a), pp.3847] put forward the view that 

the issue of who, and who does not, receive royalty equivalent payments 

continues to be a source of acrimonious dispute between individuals and 

organisations in the Kakadu region. This situation of the 'haves' and the 

'have nots' provides another dimension to the life experience of people living 

in these regions. 

Furthermore, there are within these regional communities a diverse 

range of indigenous organisations such as local government community 

councils, land-care organisations, homeland organisations, and royalty 

associations providing an interesting mix of public, quasi-public, and private 

sector organisational structures and client service obligations. However, 

despite the diverse nature of these organisations they appear to have the 

common objective of improving the quality of life of the people they 

represent. For example, Yirrkala Dhanbul Community Association at 

Yirrkala in East Arnhem Land and in close proximity of Nabalco's bauxite 

and alumina operations sees its role within the Yirrkala community as to... 

Help the welfare and development of the community and 
provide direct aid to the needy in the relief of poverty, 
sickness, suffering and distress. 
Train, educate, employ and encourage the members of the 
community in those jobs, business enterprises and services 
required by the community. 
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Arrange for education, training, employment, housing, 
health, fire protection and other services for the community. 
Help look after and develop traditional, cultural, and other 
recreational activities. 
Manage the development of community land on the terms 
and conditions agreed between the Arnhem Land Aboriginal 
Land Trust and the Association, with special regard for the 
provision of public housing for members. 

[Yirrkala Dhanbul Community Association 1998/99 Annual 
Report, p.61 

Similarly, the Nauiyu Nambiyu Community Government Council (Daly 

River) in its 1998/99 Annual Report states that its objective is... 

"To improve the quality of life for all community residents by 
providing: 

• Better health from services provided by the clinic and nutritious 
foods sold from the store. 

• Sufficient housing for all families, single men, unmarried women 
and old people. 

• Increased opportunity for employment from existing activities 
and facilitating the creation of new business enterprises." 

[Nauiyu Nambiyu Community Government Council 1998/99 Annual 
Report, p.1] 

Aboriginal opinions (individual and organisational) on mining activity 

range from outright rejection to support and active participation. For 

example, the Gundjehmi Association, which represents the Mirrar people, 

vehemently opposes the development of the Jabiluka uranium mine5  near 

Jabiru in Western Arnhem Land. In contrast, the Katherine based Jawoyn 

Association has embraced mining as a means of promoting the social 

wellbeing of its constituents. The Executive Director, in the 'Jawoyn Mining 

Policy - A path to economic independence' launched at the 22 September 

1997 Northern Australian Regional Outlook Conference held in Darwin, 

maintained that... 

"....the Association is already a significant player in the regional 
mining industry, and mining is and will continue to be a vital aspect 
of our activities." 

[Jawoyn Mining Policy 1997, p.1] 

See Gundjehmi Association's Website for details of opposition to the development of the 
Jabiluka uranium orebody - see Bibliography for Website address. 



Likewise, Yirrkala Business Enterprises (YBE), a Gove Peninsula based 

contracting company, is owned and operated by thirteen local Aboriginal 

clan groups. The bulk of YBE's contracting workload is focussed on 

providing a subcontract service to Nabalco in the areas of earthmoving 

operations, ground maintenance, landscaping, plant propagation, 

environmental monitoring and mine site rehabilitation. In addition to this, 

in 1996 the company expanded its operations by entering into an agreement 

with Nabalco to develop and mine the Rocky Bay bauxite deposit [AMETF 

1997, p.14]. 

The type of mining and beneficiation processes in these regions ranges 

from the relatively benign surface stripping and milling operations at Groote 

Eylandt to the more environmentally sensitive open-cut operations at the 

Ranger uranium mine within, but excised from, the Kakadu National Park 

area. Surface stripping operations such as those at Gove and Groote 

Eylandt, are amenable to extensive mine site rehabilitation. For example, 

at Gove and Groote Eylandt many mined areas have been restored to a 

condition similar to that which existed prior to the commencement of mining 

operations. 

On the other hand, rehabilitation of open-cut operations is somewhat 

more difficult and usually less extensive, with only the area surrounding the 

pit being easily rehabilitated to a near original state. Unfortunately, the 

larger pits, while made safe, are not rehabilitated and are a constant 

reminder that mining took place in the area. However, the small-to-medium 

sized pits can be backfihled and the total site rehabilitated (eg. the Nabarlek 

uranium mine6), or the pits can be utilised as water catchment areas (where 

appropriate) for recreational purposes (eg. Batchelor recreational lakes), or 

reservoirs. 

The quality and scope of rehabilitation is another area of contrary views 

and disagreement between Aboriginal people. For example, during the 

interview/survey stage of this research participants' views were sought with 

6 See the Websites for the Supervising Scientist Group and the Uranium Information 
Centre for details of the Nabarlek mine's environmental rehabilitation - see Bibliography 
for Website addresses. 
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regard to the impacts of mining on the land and mine site rehabilitation. At 

all locations visited, opinions were divided as to the quality and nature of 

rehabilitation. At Gove and Groote Eylandt some participants voiced the 

sentiment that before mining the land was open woodland and now, after 

rehabilitation, it was like a jungle, with too many trees and no good for 

hunting. Opposing opinion was that the rehabilitated land was better than 

it was originally. 

Given Aboriginal peoples' attachment to the land and the extent of that 

attachment7, perceptions as to the quality of mine site rehabilitation 

provides yet another dimension to the life experience of people living in 

areas affected by mineral resource activity, especially if that activity was not 

originally endorsed by the traditional owners for the affected area, as in the 

case of the Nabarlek uranium mine [Carroll 1978, p.6]. 

As can be appreciated from the foregoing discussion, there are a plethora 

of social, economic, environmental, cultural and personal experience issues 

which play an important part in shaping Aboriginal peoples' perceptions of 

the impact of mineral resource sector activity on their quality of life. For 

example, the Gundjehmi's opposition to the development of the Jabiluka 

orebody is based on cultural concerns for the area (specifically concern for a 

major sacred site in close proximity to the mining lease), and the perception 

that the mineral resource sector has failed to provide the social benefits that 

were expected from mining by Aboriginal people living in the Kakadu 

region. However, in respect to latter, the Kakadu region social impact study 

[Supervising Scientist 1997 (b), p.x] determined that it would be neither fair, 

nor accurate, to conclude that mining or miners had failed in their social 

obligations in the Kakadu region 

The social issues highlighted earlier by reference to the objectives of the 

Yirrkala Dhanbul Association and the Nauiyu Nambiyu Community 

Government Council indicate that these organisations are intent on 

improving the social wellbeing of their constituents. However, these 

That is, a traditional spokesperson for a specific tract of land would have a greater 
attachment to that tract of land than a non-traditional spokesperson. 
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organisations are not alone in this endeavour, organisations such the 

Gagudju Association at Jabiru and the Gumatj Association at Nhulunbuy 

also provide for their peoples' basic needs. They do this by directing 

substantial amounts of their royalty equivalent receipts into addressing the 

social wellbeing of their members, as do other royalty recipient 

organisations concerned about improving the quality of life of their 

members. Utilising mining money to meet indigenous peoples' basic needs, 

as well as pursuing programs designed to lift peoples' standard of living, 

adds yet another issue for indigenous people to consider when assessing the 

imp acts of mineral resource activity on their quality of life. 

The foregoing discussion demonstrates that there is a galaxy of issues 

influencing indigenous peoples' views and opinions on the impacts of 

mineral resource sector activity on their social wellbeing. Determining what 

those views and opinions are, as well as those relating to a number of basic 

needs, is the purpose of research and analysis carried out for this chapter. 

7.2 CROSS-CULTURAL ISSUES 

The intent of this section is not to exhaustively research and record the 

totality of Aboriginal culture, but to provide a synopsis of indigenous 

cultural issues as a means of ifiustrating the dynamics of cross-cultural 

interaction. 

The Shorter Oxford Dictionary defines culture as a ... particular form or 

type of intellectual development or civilisation. According to Verheist [1992] 

culture is more complex than the Oxford's narrow definition. Verhelst 

maintains that... 

"Culture is the sum total of the original solutions that a group of 
human beings invent to adapt to their natural and social 
environment [De Varine, H. La Culture des Autres. Paris, Seuil, 
1976. By culture is meant, therefore, every aspect of life: know-how, 
technical knowledge, customs of food and dress, religion, mentality, 
values, language, symbols, socio-political and economic behaviour, 
indigenous methods of taking decisions and exercising power, 
methods of production and economic relations, and so on." 

[Verheist 1992, p.17] 
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It can be concluded from Verheist's definition that culture is an integral 

part of peoples' existence, and that the quality of that existence is 

intrinsically tied to an individual's or a society's freedom to engage in all 

aspects of their culture. 

Discussion in previous chapters demonstrated that indigenous peoples' 

culture has suffered as a consequence of 'development strategies' that ignore 

the maintenance of indigenous culture as a fundamental part of their social 

wellbeing (eg. the indigenous Melanesians of Irian Jaya). The loss of 

traditional hunting and fishing grounds and the subsequent reliance on 

store bought food has displaced many males from their traditional roles 

within Irian Jaya tribal communities, and hence the quality of their 

existence. Similar parallels also exist for indigenous Australians. However, 

this is not an unusual phenomenon, nor one that is confined to Irian Jaya 

and Australia, Verheist [1992] is of the opinion, that... 

"All over the planet, the cultural integrity and vitality of the 
different human groups find themselves threatened by development 
strategies which stress economic growth and institutional efficiency 
at all cost.... Too often ... values.. .are irredeemably damaged by 
models of social change based on consumption, competition, 
acquisition and on the manipulation of human aspirations." 

[Verhelst 1992, p.19] 

Development strategies in the early days of European settlement in 

Australia (Rostow's take-off stage of development) primarily focussed on the 

benefits to be derived from 'progress', disregarding the negative 

environmental and social impacts associated with development. During the 

drive to maturity stage, development strategies started to include a 

requirement to balance 'progress' with minimising the impact the 

externalities of progress have on the physical environment. However, it was 

not until high mass-consumption stage of development and the recognition 

of Aboriginal people8  and Aboriginal land rights9, that development 

strategies and project proponents started to address issues relating to 

8 Prior to the repeal of Section 127 of the Constitution in 1997 only those people deemed to 
be less than half Aboriginal were included in official population counts. 
For example, the Aboriginal Land Rights Act (NT); the 3 June 1992 High Court 'Mabo 
Decision', which recognised indigenous rights and interest in land - prior ownership; and 
the subsequent Native Title Act (1993). 
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Aboriginal culture. Up until then scant regard had been given to sites and 

landscapes of cultural significance to Aboriginal people, with the desecration 

of sites and landscapes of meaningful significance not an uncommon 

occurrence. Nor was any consideration given to the impact of remote area 

projects and their non-indigenous workforces on indigenous community 

lifestyle and culture in these areas. 

In recent years governments and industry have become cognisant of the 

need to consult with indigenous people on a broad range of issues relating to 

land use, especially where strategies/projects involve Aboriginal land. 

Issues discussed as part of the consultative process often include land access 

requirements for entry onto Aboriginal land, identification and protection of 

sacred sites and landscapes, awareness of Aboriginal culture, and the need 

for non-indigenous employees to participate in cross-cultural awareness 

courses. 

Barn [1992] contends that cross-cultural unconsciousness stems from the 

fact that indigenous and non-indigenous conceptual systems and woridviews 

are substantially different. Consequently, when either group endeavours to 

interact with the other, the interpretation, which is based on these different 

conceptual systems and woridviews, quite often results in misunderstanding 

and different expectations from the interaction. 

To overcome the interaction and interpretative difficulties that often 

arise between the indigenous and non-indigenous sectoral groups, many 

government and indigenous and non-indigenous organisations have initiated 

cross-cultural awareness courses. The purpose of these courses is to provide 

non-indigenous people scheduled to work in an Aboriginal setting or 

environment, with an insight into Aboriginal peoples' life experience and the 

importance of culture and history to that experience. 

The desired outcomes of these courses are manifest. These are that 

participants shed the biases of their own culture and value systems that 

tend to view differences as deficiencies, rather than legitimate expressions of 

an alternate view of the world, and improvements in the quality of dialogue 
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and interaction between the very divergent indigenous and non-indigenous 

population groups. The composite of these outcomes is that participants are 

cross-culturally flexible and hence capable of functioning effectively in both 

cultural environments. 

The central plank of Aboriginal culture is the land, it is the foundation 

upon which the structure of Aboriginal culture is built. Dodson (Chapter 5, 

page 277) maintains that to him and all other Aboriginal people, land is the 

generation point of existence, the spirit from which Aboriginal existence 

comes. 

Havecker [1987, p.iv-v] takes Dodson's comments further, asserting that 

Aboriginal people, unified by the myths, rituals, legends and traditions of 

the Dreamtime, see the land as owning the person. Because of this 

relationship, they (Aboriginal people) see themselves as being part of the 

physical environment, having an intimate affiliation with all things living, 

sharing with them the closeness of nature, while at the same time being 

directly dependent upon it for their own existence. This concomitant 

relationship of dependence and closeness with nature is not only reflected in 

their mythology and ritual activity, but also in their everyday life 

experience. 

As can be appreciated form the above, this relationship with the land 

and all that comes from it, is the locus of Aboriginal existence and is both 

physical and spiritual. For fullblood initiated Aboriginals this spirituality is 

an integral part of their psyche, resulting in lose of cultural identity and self 

esteem, causing psychological distress and social disharmony, if they are 

removed from their land or if it is disturbed without their consent. 

These physical and spiritual attachments to the land are the basis for 

traditionally defined tribal land ownership. This ownership is in the 

collective not individual, with the tribe or clan sharing the land in 

perpetuity. Land ownership confers rights and obligations on the traditional 

owners or spokespersons for the land, rights of control over the land and its 

resources, and obligations to care and protect the land. In essence, 



ownership confers rights and obligations akin to stewardship, which largely 

determines traditional owners' responses to environmental change caused, 

or that could be caused by, development [Coombs, McCann, Ross and 

Williams 1989, pp.37-39]. 

The controversy over the proposed mine development at Coronation 

Hill10  (known as Guratba by the Jawoyn) in Bula Sickness County (Kakadu 

Stage III), the home of the dangerous mythical Dreamtime Being, Bulademo 

(Bula), is an example of the obligation of stewardship conferred on the 

Jawoyn tribe. The Jawoyn's opposition to the mine was based on the belief 

that disturbing Bula, who dwells deep in the earth within the Sickness 

Country, could result in destruction of apocalyptic proportions [Cooper 1988, 

p.2]. 

Understanding and respecting that land underpins Aboriginal culture, 

not only for those Aboriginals living on their land, but also for urban based 

fullblood and part-Aboriginal people who may have lost their land, is a vital 

first step in the cross-cultural experience. 

As suggested above, part-Aboriginal people are cultural partners with 

fullblood Aboriginals. An aspect that needs to be appreciated here, is that 

often part-Aboriginal people experience considerable anxiety as a result of 

their dual cultures. Many part-Aboriginals are urban based, co-existing 

with non-indigenous people, as a consequence many non-indigenous people 

assume that part-Aboriginal people have embraced non-indigenous culture 

to the exclusions of their Aboriginality. In most instances this is not the 

case, many part-Aboriginals embrace both cultures, often being drawn in 

opposing directions by the demands of each culture. Another step in the 

cross-cultural experience is to appreciate the difficulties experienced by 

people who live in two diametrically opposite worlds. 

10 The BlIP Coronation Hill gold, platinum and pailadium mine proposal was the focal 
point of acrimonious national debate from the mid- 1980s to the early- 1990s. It was also 
the subject of a Federal Government inquiry - The Resource Assessment Commission 
Inquiry into the Kakadu Conservation Zone, under the Chairmanship of Justice Stewart. 
A June 1991 Federal Government Cabinet decision based on concerns for the Jawoyn 
stopped the development of the mine. 
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As indicated by Bain [1992], the etiquette or rules governing verbal and 

non-verbal social interaction for both population groups are substantially 

different, it is therefore imperative that field researchers, especially those 

conducting interviews or surveys, are aware of these differences prior to 

commencing their research. The author, through his employment", has first 

hand experience of cross-cultural issues confronting non-indigenous service 

providers, contractors, administrators, supervisors and researchers. The 

following discourse on social etiquette is based on the author's experience in 

this area. 

The non-indigenous approach to business meetings12  is one that actively 

seeks ideas and suggestions from all individuals present (an individualist 

approach) to maximise input and hence solution options. These meeting are 

usually productivity focussed - that is, they strive for an outcome - looking 

to optimise the available time and coming to early resolution and closure. 

This is not the Aboriginal way, indigenous meetings are based on the 

group/consensus approach, more of what the group thinks collectively (a 

collective or social approach), and are not productivity based. In this 

respect, individuals participating in group discussion do not promote 

themselves or their ideas, as do non-indigenous people. They prefer to 

minimising their public persona, adopt a self-effacing approach when asked 

to offer comment rather than being forthright. By adopting this approach 

individuals avoid losing face as a result of making mistakes and in the 

process maintain their self-esteem and the respect of their peers. In 

contrast to non-indigenous meetings, indigenous meetings often have a 

social component, which often leads to issues requiring group consensus 

remaining unresolved at the closure of a meeting, postponing resolution to 

11 In the early 1990s the author was employed by the Northern Territory Department of 
Mines and Energy as the Assistant Director - Special Projects and Promotion Division. 
In this capacity, the author (amongst other things) managed the Division's Aboriginal 
Liaison Group, which was responsible for negotiating with Aboriginal traditional owners 
for access to Aboriginal land for the Department's Geological Survey. In addition to this, 
the Aboriginal Liaison Group was responsible for the development and implementation of 
education materials and programs designed to provide Aboriginal people with an 
unbiased and comprehensive overview of mining operations - from exploration to mine 
site rehabilitation. Programs included such things as organising mine site visits and 
discussions with traditional owners in affected areas for traditional owners from 
unaffected areas. 

12 The term business meeting is used in the broader sense and is inclusive of all activity 
that is not purely social in nature. 



another occasion. Non-indigenous people scheduling meetings with 

indigenous people need to understand and appreciate these aspect of 

indigenous life and not expect to run meetings in the same manner as they 

would if they were meeting with a group of non-indigenous people. 

Repressing ones persona in public by self-deprecation (demonstrating a 

lack of self-importance) helps the individual achieve a low proffle and avoid 

becoming the focus of attention - it is considered rude to be seen as being 

assertive in public. This public demonstration of the lack of self-respect 

(shame) is pervasive, impacting on all aspects of Aboriginal social 

interaction and is very evident when meeting new people, especially 

Balanda (white people). In encountering new people, shame suppresses the 

individual, making them appear diffident simply because they stand-back 

from initial contact - waiting to be invited into the group (showing good 

manners), keeping their eyes cast downward (not wishing to offend by 

making eye contact) and talking quietly (not asserting ones sell). Often non-

indigenous people inexperienced in cross-cultural interaction, misinterpret 

this reserved approach as standoffishltaciturn and impolite. Little do they 

understand that indigenous people see the garrulous and animated non-

indigenous approach as offensive and churlish. 

Non-indigenous people tend to maintain a lot of eye contact during 

conversation and tend to discuss multiple issues all at once. The Aboriginal 

way is to only have fleeting eye contact - prolonged eye contact can 

intimidate and embarrass an Aboriginal person - and to only consider or 

discuss one issue at a time, as Aboriginal people tend to consider and reflect 

on issues longer than non-indigenous people. For example, asking an 

Aboriginal person a question may result in a long pause before they choose 

to respond or indicate that it is okay to proceed to the next point or issue. 

The long pause does not mean that they did not hear or understand the 

question, it is just that they are thinking about a response, or coming to 

grips with one issue before moving onto the next one. The non-indigenous 

enquirer needs to be patient and not repeat the question or try to push for 

an answer. Soliciting a response could be seen as confrontationist, a 

situation to be avoided as Aboriginal people are unsettled by conflict. 



WERE 

Pushing for a response could result in the indigenous person providing an 

answer they think the enquirer wants to hear, just to settle things down, or 

it could result in the abrupt cessation of the interview. It could also result in 

'yes' being answered to every question asked, an ambivalent response, or the 

respondent feigning a lack of knowledge of the topic concerned. Being 

patient and waiting for a response is more likely to result in a frank and 

open reply as opposed to acquiescence or no answer at all. Also, speaking 

clearly and slowly in simple English helps those with limited English 

language skills to understand the questions being asked. 

In the event of abrupt cessation or no response, it is better not to pursue 

the subject, leaving it for another time. It would also be appropriate to 

make enquiries of other people to determine the reason why the person 

declined to answer. Having done this, it may be possible to obtain an 

answer/response by adopting an alternate approach. 

As stated earlier, non-indigenous people are accustomed to dealing with 

multiple choices concurrently. Aboriginal people, the majority of whom 

speak English as a second language, prefer to deal with one question or 

issue at a time. To ask a number of questions or a question with multiple 

choices, without allowing time for consideration can be confusing for 

aboriginal people and will frequently result in the last option being chosen. 

A large part of Aboriginal social interaction is conducted outdoors, to 

accommodate for this mode of social interaction Aboriginal communities are 

normally designed and constructed on an open landscape format with few 

high property fences. Non-indigenous people working in these communities 

need to be aware that this open landscape approach is not an invitation to 

visually encroach on Aboriginal peoples' privacy. Aboriginal etiquette 

considers it impolite for others (non-family members) to intrude on their 

privacy by directly approaching or looking (staring) at people gathered in the 

open. If there is a requirement to check the whereabouts of someone the 

researcher needs to talk to, it is polite to carry-out reconnaissance at a 

distance from the group by scanning the group out of the corner of the eyes, 

and to wait for an invitation to approach. 
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Building rapport with Aboriginal people by gaining their respect and 

trust is essential to meaningful and successful dialogue and interaction. 

The task of establishing a sociable relationship with members of a 

community is much easier for non-indigenous people who are either frequent 

visitors or who are stationed permanently in an Aboriginal community, than 

it is for a non-indigenous researcher involved in a one-off short-term visit to 

conduct a survey. These people (the frequent visitor and the on-site worker) 

have the benefit of using their community service provision and time to gain 

the trust and respect of community members. The one-off visitor has 

neither, however this problem is not insurmountable. In the author's 

experience, it has proven to be of great value to strike-up a relationship with 

a respected member of the community and with their permission, to use that 

person's standing in the community as a means of an introduction to other 

members of the community. 

Discussion in this section, while not exhaustive, demonstrates the 

dynamics of cross-cultural interaction, highlighting that cross-cultural 

awareness is essential to any research involving face-to-face contact with 

Aboriginal people. It also provides an insight into the intricacies and 

sensitivities involved in interviewing and conducting meaningful dialogue 

with Aboriginal people. 

7.3 SURVEY DESIGN AND PARTICIPANTS 

The theory and practice of economic development in many industrialised 

countries has been primarily focussed on growth, and as such has failed to 

adequately address the needs and aspirations of the disadvantaged within 

their societies. Frequently, those charged by society with the responsibility 

of looking after the disadvantaged adopt the efficiency approach, telling 

these groups what they should be doing to climb up out of their poverty, 

instead of asking what needs to be done to help them climb out with dignity. 

In addition to the primary purpose of this research project, was the need 

to ascertain Aboriginal peoples' opinions on a number of basic needs, needs if 

fully realised could contribute to quality of life improvement and assist them 
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to climb out of poverty and become functional members of the broader 

society. 

This section discusses various aspects of the survey stage, including the 

questionnaire, the participants and the conduct of the survey. The results of 

the survey are presented in the next section of this chapter. 

7.3.1 The Questionnaire 

The survey questionnaire was developed and constructed in three stages. 

The first stage (1st  Draft) involved determination of an appropriate format 

and a list of questions complementary to the research objectives. The second 

stage was to finetune the questions by seeking comment from academics and 

support staff from the Northern Territory University's School of Business 

and the Faculty of Torres Strait Islander and Aboriginal Studies. The third 

stage involved obtaining input from the indigenous organisations that had 

consented to participate in the survey. After the conclusion of this 

consultative process the Questionnaire was finalised for use in the field. 

The questionnaire (see Annexure B, page 523) consists of a survey 

overview and three sections, Sections A, B and C. The survey overview 

provides vital information about the survey, as well as notes: 

advising participants that they can withdraw from the survey at 

any time during the course of the survey and that any information 

they have provided will not be used in the research; 

outlining confidentiality of information provided by participants; 

and 

listing the survey objectives and definitions for mining and 

economic development. 

This section also contains provision for participants' names, as well as 

the location, region and survey date. Participants' names were sought solely 

for the purpose of recognition that is, for inclusion in the acknowledgment 
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section of the thesis - providing ones name was optional, around 30 percent 

of participants opted for anonymity. 

Section A provides examples of how to complete the questionnaire. This 

section also contained 14 questions/statements (hereinafter referred to as 

questions) which were common to all participants. 

Sections B and C consist of 25 questions each, essentially the same 

questions, but in different contexts - see Annexure B for details of question 

wording. Section B was designed for participants living in areas affected by 

mineral resource activity and Section C for participants living in areas 

currently unaffected by mineral resource activity or activity that occurred in 

the recent past. For example, Q19B states... "Mining activity has not 

damaged sites of sacred significance." Whereas, Q19C states... 'Mining 

activity would not damaged sites of sacred significance." 

In total, participants were asked to respond to 39 questions covering a 

wide range of physical quality of life and basic needs issues - the particulars 

of these questions will be discussed later in this chapter. Also, participants 

were provided with an area at the end of Sections B and C to record 

comments and issues that they considered relevant - around 11 percent of 

participants made use of this provision. 

The questionnaire was designed in a 'tick-a-box' format as this was 

considered to be the least complicated and would facilitate easy completion 

by participants. With the exception of three questions (Q13A, Q14A and 

Q24B/C) all questions have a main box divided into five sub-boxes - see 

sample box below for construction details. This format provided participants 

with the option to respond to each question by ticking a sub-box (one only) 

under a heading which best reflected their opinion. 

Strongly 
Disagree 

Disagree 
Don't 
Know 

Agree 
Strongly 

agree 

Tick () the box under the heading which best reflects your opinion. 
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Participants had no difficulty understanding the concepts of 'Strongly 

Disagree' through to 'Strongly Agree'. Nor did they have any trouble 

comprehending the dual meanings of 'Don't Know', which are; (1) the 

participant has no knowledge of the issue raised in the question, and (2) the 

participant is unable to make their mind up either way because, on balance, 

the pluses cancel the minuses. To the vast majority of participants (those 

interviewed by the author) 'Agree' and 'Disagree' were the same as 

answering 'yes' or 'no' to the questions, with varying degrees of conviction. 

Conversely, responses for 'Strongly Agree' and 'Strongly Disagree' were 

either an emphatic 'STRONGLY AGREE' or 'STRONGLY DISAGREE'. 

Question 13A is a multiple choice question which required participants 

to tick only three out of nine boxes on the basis of the three they considered 

to be most important to them. In essence, the nine options listed in this 

question are a summation of Q1A to Q12A. 

Question 14A required participants to tick one box out of a choice of two, 

to identify their gender, and to tick only one of eight age bracket boxes to 

indicate their approximate age (eg. 25-29 years of age). 

Question 2413/C required participants to tick only one of seven sub-boxes 

under the heading which best reflected their opinion on the impacts of 

mineral resource activity on their quality of life - see sample box below for 

construction details. 

Small Moderate Big No Small Moderate Big 
Increase Increase Increase Change Decrease Decrease Decrease 

Tick () the box under the heading which best reflects your opinion. 

Participants had no difficulty coming to grips with the concepts of small, 

moderate or big increase/decrease. On a stick marked with graduations 

from 0-10 used to determine participants' perceptions of smalllmoderate/big, 

small was considered to be, on average, around 20 percent of the stick 
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(0<Small:52), moderate up to 50 percent (2<moderate:!~5), and big between 50 

and 100 percent of the stick (5<big10) - see diagram below for details. 

0 1 2 3 4 5 6 7 8 9 10 

Moderate 

Participants' responses to Questions 23B/C - "Mining activity has  

contributed to the advancement of peoples' quality of life" (Q23B) or 'Mining 

activity would contributed to the advancement of peoples' quality of life" 

(Q23C) determined how participants could respond to Q24B/C. For example, 

if a participant ticked either of the 'Agree' or 'Strongly Agree' boxes in 

Q23B/C then it is logical that the only available options in Q2413IC are the 

three that quantify the size of the positive change in quality of life - small to 

big increase. 

On the other hand, the range of options available to participants who 

ticked either of the 'Don't Know', 'Disagree' or 'Strongly Disagree' boxes in 

Q23B/C are those four that indicate no change or the varying degrees of 

negative change. 

The time taken by participants to complete the questionnaire ranged 

from 30 minutes to around 150 minutes. Contrary to expectations, the time 

taken did not display any definable correlation with participants' reading 

and English language skifis. These topics will be discussed further in the 

following sections. 

7.3.2 The Participants 

The Darwin and Northwest NT and Northern NT regions account for the 

majority of mineral resource sector output and as such these regions were 

the main focal point for the field research component of this project. Given 

this, a mix of local government, quasi-government (eg. ATSIC) and private 
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sector indigenous organisations in affected and unaffected areas of these 

regions were contacted with respect to participating in the survey. The 

rationale for selecting organisations in unaffected, as well as in affected 

areas, was to obtain the broadest possible cross-section of opinions. The 

same approach was adopted for identifying potential participants in the 

Central NT region. 

In total, 34 organisations were formally contacted and asked if they 

would participate in the research, of those contacted 15 agreed to participate 

and consented for the author to visit their communities/organisations to 

conduct the survey. Given that a large proportion of these organisations 

were community councils, their participation resulted in a broad cross-

section of community members being available to participate in the survey, 

as well as facilitating access to community service providers in these 

communities (eg. health clinics and schools). In addition to this, Batchelor 

College consented to allow its students to participate in the research, if they 

wished to do so. Occupationally, participants included health workers, 

teachers, teachers' aids, tertiary students, mine site employees, royalty 

association representatives, those with domestic duties, local government 

councillors and employees, land council employees and representatives, 

administrators, clerks, receptionist, child care workers, labourers, the 

unemployed, a host of other occupations, and the retired. 

In the main, literacy levels of those personally surveyed ranged form 

good literacy skills for the over 40 years of age group, fair literacy skills for 

the 25 to 40 years of age group, and poor literacy skills for the under 25 

years of age group. Notwithstanding this, around 35 percent of the total 

number surveyed completed the questionnaire without assistance. However, 

this group comprised largely of teachers, teachers' aids, tertiary students, 

clerks and skilled workers. Of the remainder, the author estimates that at 

least half could have completed the survey without the assistance of the 

author. Although, in the majority of cases this assistance only involved 

reading each question out loud, with the participant then considering the 

question and ticking the box of their preference. In a small number of 

interviews the author's assistance involved reading each question out loud 
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and ticking the box reflecting the participant's choice - a situation not 

unlike that used by the Australian Bureau of Statistics in household 

surveys. 

Usually, the aided interviews were concluded in around 30-40 minutes 

however, around 18 percent of these interviews took between 120-150 

minutes to complete. This was not because of participants' inability to 

understand the questions, but due to the fact that they probed each 

question, weighing up the pros and cons before responding. In all cases, this 

question probing resulted from participants' in-depth knowledge and 

understanding of both the positive and negative impacts of mineral resource 

sector activity on indigenous peoples' quality of life. 

The break-up of regional contributors to the survey were 63 percent for 

the Northern NT, 24 percent for the Darwin and Northwest NT and 

13 percent for the Central NT region. The gender and age composition, as 

well as the number of participants involved in the survey will be discussed 

in the survey results and analysis section of this chapter. 

7.3.3 Conducting the Survey 

The process of identifying13  and contacting (telephone and facsimile) 

potential participating organisations commenced in June 1999 with letters 

being sent, in late September 1999, to 34 organisations that had indicated 

an interest in participating. Finalising the list of participating 

organisations took a further three months and was completed in early 

January 2000 (see Annexure C, page 544 for the list of participating 

orgamsations). 

13 The local government concordance for the Northern Territory (Annexure C) was used to 
identify community councils in regional areas that would be affected and unaffected 
mineral resource sector activity. For example, the Kunbarllanjnja Community 
Government Council at Oenpelli is in close proximity to the now closed Nabarlek 
uranium mine, whereas the Nauiyu Nambiyu Community Government Council at the 
Daly River is in an area unaffected by mining since the late 1800s. In addition to this, 
other Aboriginal organisations were selected from lists provided by ATSIC and ABR, and 
the yellow pages telephone directory. The initial list for telephone contact, compiled from 
these sources, was in the order of 50 organisations. From the initial round of telephone 
and facsimile contacts with these organisations, 34 expressed an interest in 
participating. However, they all indicated that on receipt of a formal invitation to 
participate, involvement in the project would be subject to approval by their respective 
council or management committees. 
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With the finalisation of the list of participating organisations (15 in 

number), a draft visitation timetable was sent to all organisations seeking 

their advice regarding its feasibility for each of their areas. It was essential 

that comments on the timetable were obtained from participating 

organisations prior to commencement of field research. The reasons for this 

were: (1) The Northern Territory's wet season which lasts well into April in 

many of the areas to be visited, presented possible access problems for the 

author and individual participants alike. (2) The possible conifict of the 

proposed timetable with ceremony schedules. (3) Easter; and (4) A number 

of other community obligations (eg. the preparation of annual reports and 

grants commission submissions), all needed to be taken into consideration to 

ensure the availability of interviewees and the author's visit coincided. 

The visitation timetable was finalised in late January 2000 facilitating 

the commencement of field research in early February 2000 which continued 

through to late September 2000. During the course of the field research the 

author travelled some 5,500 kiometres by road transport and just under 

2,000 kiometres by air transport14. Regional centres visited between 

February and September included Alice Springs, Alyangula, Angurugu, 

Barunga, Daly River, Jabiru (twice), Katherine (twice), Nhulunbuy, 

Oenpeffi, Tennant Creek and Yirrkala. Unfortunately, the author was not 

able to visit Yuendumu during the Central NT regional leg of the research 

program conducted in May, due to the road being closed to all traffic because 

of unseasonal rains and flooding. 

The main method of survey utilised for this research project was the 

one-on-one approach. However, in a number of instances where there were 

time constraints on groups of participants15  it was necessary to conduct 

small group interview sessions. Given Aboriginal peoples' propensity toward 

14 No assistance, financial or otherwise, was sought, offered or received from any 
organisation or government agency to defray the expenses incurred by the researcher 
during the field component of this project, other than a small research travel allowance 
granted by the Northern Territory University to full-time research students. The main 
reason for not seeking financial assistance was to ensure that claims of bias, suggesting a 
lack of research independence, could not be levelled against the researcher, especially 
given the sensitivity of a number of issues raised by the research. 

5 For example, executive committee members who had flown in from their homelands to 
attend a meeting and waiting for their scheduled charter flight to take them home. 
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group consensus, it was imperative that these groups were strictly controlled 

to ensure that individual responses were being recorded and not group 

consensus views. 

In all interview sessions the author first explained the purpose of the 

survey, its confidentiality and discontinuation clauses, and the reason for 

asking for participants' names. Next, the concepts of agree/disagree and 

smalllmoderate/big change were explained and demonstrated to ensure that 

participants fully understood these concepts and finally, the 'tick-a-box' 

method involved in completing the questionnaire was described and 

ifiustrated. Any queries that participants may have had about the 

questionnaire or other aspects of the survey were also addressed at this 

introductory stage of the interview. 

On completion of these housekeeping matters the author established if 

the participant needed any assistance in completing the questionnaire and 

provided assistance only when requested to do so. 

In addition to the foregoing, survey questionnaires were distributed to 

Batchelor College for completion by Northern Territory students that 

consented to participate - the college has students that come from other 

areas of Australia to attend special courses that are only provided by the 

college. Furthermore, questionnaires were sent to the Yuendumu 

Community Council for completion by its Councillors under the supervision 

of the Council Clerk16. Likewise, questionnaires were sent to the Senior 

Aboriginal Affairs Officer at GEMCO's operations on Groote Eylandt for 

completion by Aboriginal trainees under his supervision. The author was 

not able to interview these employees during his visit to Groote Eylandt as 

the Senior Aboriginal Affairs Officer was on leave at the time. 

Over the period February 2000 to September 2000 some 168 

questionnaires were completed, the following section presents and analyses 

the results of the survey stage of this research project. 

16 Unfortunately, completed questionnaires (about 10 in number) from Yuendumu were lost 
in the mail and as a result are not included in this research. 
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7.4 SURVEY RESULTS AND ANALYSIS 

The results of the survey demonstrate that participants hold a diverse 

range of opinions and views on most of the issues covered by the 

questionnaire. However notwithstanding this, opinions converged in a 

number of areas. For example, Question 1A states... "People in the 15 years 

to 64 years of age group who want to work should be able to obtain paid 

employment in the area where they live." Ninety eight percent of 

respondents agreedlstrongly agreed with this statement. Likewise, 94 

percent of respondents agreedlstrongly agreed with Question 5A, which 

states... "It is important for people to be able to read and write in English' 

Another interesting feature of the survey results was the high number of 

'Don't Know' (or undecided) responses to a number of key questions dealing 

with quality of life and social issues. For example, 35 percent of respondents 

were not able to decide if people in urban areas lived longer than people in 

remote areas (Q9A). In this case, this was more a function of a lack of 

experience with urban dwellers than being undecided. Conversely, 18 

percent of participants were undecided with respect to QuA, which sought 

opinions on the reduction in infant mortality. The majority of undecided 

respondents argued, on the one hand, that it might be better for the child to 

die if it were deformed or sick at birth or in the early period of infancy, 

reflecting a view based on cultural dogma. On the other hand, they 

countered the cultural view by contending that with the improvements in 

medical and general facilities (eg. air services for medical evacuation) in 

remote areas, a sick or deformed child might be helped through its 

difficulties to live a long and healthy life. 

The aim of the survey was to obtain the broadest possible cross-section of 

occupations and ages, while attempting to minimise gender bias. In the first 

two instances this was achieved however, the gender count favours the male 

cohort 105 to 63 or a ratio of 1.7 males to every female (1.7:1). 

Unfortunately this was unavoidable as more males consented to participate 

than did females. 
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Of the 168 people that participated in the survey around 38 percent were 

females with an estimated average age of 34.6 years and 62 percent were 

males with an estimated average age of 39.3 years. Within the female 

cohort the middle-age group of 30-49 years of age accounted for 65 percent of 

total female respondents. In the male cohort the same age group 

represented 60 percent of male participants. 

The female mature age group (30-55+ years of age) accounted for 

70 percent of total female participants - the average age of this cohort was 

39.3 years. Similarly, the male cohorts aged 30-55+ years of age accounted 

for 75 percent of total male participants, the average ages of this cohort were 

was 44.5 years. 

Table 7.1 provides a detailed overview of the gender and age distribution 

of both the female and male cohorts. Figure 7.1 illustrates the age 

distribution of the total persons participating in the survey. 

Table 7.1 Survey Participants by Age and Gender 

Age Group Female Male Total % of Total 

18-24 11 16 27 16 
25-29 8 10 18 11 
30-34 10 7 17 10 
35-39 13 13 26 15 
40-44 15 13 28 17 
45-49 3 30 33 20 
50-54 2 8 10 6 
55+ 1 8 9 5 

Total 63 105 168 100 

Source: Annexure D. 
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Figure 7.1 Survey Participants - Age Distribution 

Source: Table 7.1. 

All 168 persons in the survey completed Section A (see Annexure D, page 

548 for details of responses). Participants living in areas affected by mining 

(130 persons) completed Section B (see Annexure E, page 554) and those 

living in areas unaffected by mining (37 persons) completed Section C 

(see Annexure F, page 563). One participant did not complete Section B or 

Section C. 

On a regional basis the Northern NT had the highest number of 

participants at around 63 percent of the total number, the Darwin and 

Northwest NT 24 percent and the Central NT region 13 percent. It had been 

intended to balance the number of regional participants in similar 

proportions to regional contributions to total onshore mineral resource 

production17. However, due to the loss of the Yuendumu completed 

questionnaires (about 10 in number) this was not possible. Notwithstanding 

this, the regional distribution of participants is not too far removed from 

that of mineral resource production for 1995/1996, and as such provides a 

reasonably well weighted outcome for each survey question. 

17 The regional break-up of mineral resource production for 1995/1996 was 59 percent for 
the Northern NT, 24 percent for the Darwin and Northwest NT and 18 percent for the 
Central NT region. 
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The majority of the questions in Sections A, B and C are peripheral to 

the research objective however, irrespective of this, their importance is that 

they are inputs to the indices that constitute the PQLI. For example, paid 

employment facilitates an increase in the consumption of goods and services 

above the subsistence level allowed by welfare payments, thereby 

contributing to an improvement in the recipient's standard of living and 

ultimately their general quality of life. Given the foregoing, detailed 

analysis focuses on those questions with positive18  responses that put them 

in the top 30 percent of the ranking scale. Those questions that do not fall 

within the top 30 percent are discussed in the general commentary for each 

section. 

7.4.1 Responses to Section A of the Questionnaire 

Questions 1A-12A in Section A include questions on employment 

opportunities, the availability of housing, food, literacy (both English and 

Indigenous languages), infant mortality and health and sanitation facilities. 

Positive responses to these questions range from near unanimous to 

minority agreement. Table 7.2 and Figure 7.2 provide a detailed ranking of 

these questions based on the number of positive responses as a percentage of 

total responses. For example, at the top of the ranking scale is Q1A with 

165 participants responding positively (91 agree and 74 strongly agree). 

That is, 98.2 percent of respondents agreed that people of working age, who 

want to work, should be able to obtain employment in the area where they 

live. At the bottom of the ranking scale is Q3A with 28.6 percent of 

respondents agreeing with the issue raised in this question. 

Observing the questions at the lower end of the ranking scale we find 

that indigenous people in remote areas do not consider the current stock of 

housing (Q3A) and medical facilities (Q10A) as meeting the needs of their 

communities. In respect to housing 63.7 percent of respondents held the 

view that there were not enough houses available to meet the needs of their 

communities - that is, 63.7 percent responded in the negative to this 

18 Positive responses are agree/strongly agree, negative responses are disagree/strongly 
disagree. 
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question (41 disagree and 66 strongly disagree). In addition to this, 

53 percent of participants responded in the negative to Q10A, making the 

statement that they considered the medical facilities in their area as 

inadequate. 

Table 7.2 Section A - Q1A-Q12A Positive Response and Rankings 

Ranking Description 
Agreement 

as a % 
of Total 

1 Q1A People should be able to get a job where they live 98.2% 
2 Q2A Easy access to food at reasonable prices 95.8% 
3 Q5A Important for people to read and write in English 94.0% 
4 QuA Reduction in infant mortality 72.6% 
5 Q8A English literacy more important than own language 60.7% 
6 Q12A Sanitation and drinking water facilities are adequate 57.8% 
7 Q9A Remote area people die younger than urban people 5 1.8% 
8 Q4A Employment opportunities other than CDEP 46.4% 
9 Q6A Most people can read and write English 38.1% 

10 Q10A Medical facilities are adequate 36.9% 
11 Q7A People can read and write in their own language 29.8% 
12 Q3A There is adequate housing available for people 28.6% 

Source: Annexure D. 

Figure 7.2 Questions 1A-12A Positive Responses and Rankings 

Source: Table 7.2. 
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With respect to Q9A - People in remote areas do not seem to live, on 

average, as long as people in the urban centres - 34.5 percent were, as 

mentioned earlier, unable to decide either way (agree or disagree) due to a 

lack of knowledge in this area. However, despite this high 'Don't Know' 

cohort, some 51.8 percent of participants agreed that people in remote areas 

die, on average, at younger ages than people living in urban areas. 

Also, while Q3A (housing) and Q1OA (medical facilities) were ranked 10 

and 12, the adequacy of the complementary facilities of sanitation and 

drinking water supply (Q12A) received majority positive support with 57.8 

percent of respondents agreeing (83 agree and 14 strongly agree) that these 

facilities were adequate to their needs. That is, these facilities meet the 

community's needs. 

Questions Q 1A, Q2A, QSA and Qi 1A are in the top third of the ranking 

scale and address the issues of employment, the availability of food at 

affordable prices, English literacy and infant mortality. 

As can be appreciated from Figure 7.3 participants were near unanimous 

in their responses to Q1A with 98.2 percent of respondents agreeing (91 

agree and 74 strongly agree) that persons of working age, who want to work, 

should be able to obtain paid employment in the areas where they live. 

There were no responses in the negative. 

However, despite the desire for paid employment, respondents to (Q4A) 

the complement to question (Q1A) were undecided about whether 

opportunities for employment in remote areas, other than CDEP, exist. 

Survey results indicate that 46.4 percent agreed that there were 

employment opportunities, 49.4 percent disagreed that employment 

opportunities existed and 4.2 percent didn't know. 

A conclusion that could be drawn from these results is that Aboriginal 

people are willing to work, if the work is available and if it is at rates of pay 

commensurate with award rates, and not work for the dole such as CDEP 

employment. 
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Figure 7.3 Question IA Responses 
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Source: Annexure D. 

The second highest ranked question is Q2A, which states... "People 

should have easy access to adequate supplies of food at reasonable prices 

from local stores/shops." Affordable and nutritious food is a fundamental 

input to reducing infant mortality, contributing to the general wellbeing of 

females during pregnancy. It is also an essential input to the general health 

and wellbeing of each community member, an improvement in general 

health leads to an increase in peoples' life expectancy. Reductions in infant 

mortality and an increase in life expectancy are vital to measurable 

increases in peoples' physical quality of life. 

Figure 7.4 ifiustrates that 95.8 percent (77 agree and 84 strongly agree) 

of participants are in agreement with food being readily available at 

reasonable prices. Of the remainder 4.2 percent, 1.8 percent strongly 

disagreed, 0.6 percent disagreed and 1.8 percent were undecided. 

A Central NT region participant posed a question that addresses a 

common problem experienced by many remote community stores, that is, 

how can prices be kept down to affordable levels. This participant remarked 

that... 
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"As for stores (keep prices low), is the store going to be subsidies? 
The costs involved in getting a store truck out is a lot $$$$. What 
about when Transport and Works put a weight limit on the road? 
Who's going to pay the extra costs? Our store is not funded but 
community owned. Must take all these things into consideration - 
freight, transport, purchase food, stealing, breakdowns (freezer) 
costs." 

[Comment from Survey Questionnaire] 

Figure 7.4 Question 2A Responses 
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The importance for Aboriginal people to be able read and write in 

English (Q5A) did not escape the majority of participants, with 94 percent of 

respondents polled agreeing with this question (63 agree and 95 strongly 

agree). 

A comment made by a female teacher (also reflected in statements made 

by many others people polled) with respect to English language literacy 

sums up the situation succinctly. She contended that if Aboriginal people 

lived in isolation and followed their traditional way of life it would not 

matter if Aboriginal people could read and write in English, or their own 

language. She acknowledged that this was not the case, that they lived in a 

country where everything was written in English and where English is the 

language of commerce, business, education and everyday interaction. In her 
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opinion, for Aboriginal people to survive and enjoy a better standard of 

living more Aboriginal young people and children must learn to read and 

write English. [Field Notes] 

Complementary questions to this question (Q5A) demonstrate that 

47 percent of respondents were of the view that most people in remote areas 

cannot read and write in English (QGA), 14.9 percent were undecided and 

38.1 percent were of the view that most people in remote areas could read 

and write in English, albeit at varying degrees of competence. Responses to 

Q 7A... 'Most people in remote areas can read and write in their own 

language'.. favoured disagreement, with 53.5 percent of participants 

disagreeing (15 strongly disagree and 75 disagree). With respect to which 

was more important, to read and write in English or their own language, 

60.7 percent agreed that English was more important (70 agree and 32 

strongly agree). Figure 7.5 illustrates responses to Q5A. 

Figure 7.5 Question 5A Responses 
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Reducing infant mortality (QuA) polled positively with 72.6 percent of 

participants either agreeing (60 participants) or strongly agreeing (62 

people) that more children should survive beyond their first birthday. Of the 



total participants, 31 or 18.5 percent of the total were undecided or didn't 

know and 15 (8.9 percent) disagreed. 

From discussion in Chapter 6 it is apparent that indigenous infant 

mortality has declined significantly since 1979 (47.4/1,000 in 1979 down to 

22.6/1,000 in 1998) contributing significantly to the improvement in the 

indigenous PQLI over the period 1980-1982 to 1995-1997. 

Figure 7.6 illustrates participants' responses to Qi 1A... "There should be 

fewer children dying before they reach their first birthday." 

Figure 7.6 Question hA Responses 
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Questions 1A-12A ask participants to consider their responses to each 

question one a time. However, Q13A, which is a summation of questions 1A-

12A, asks participants to think about nine statements/questions 

simultaneously and to tick the boxes of the three they deem to be the most 

important. Around 10 percent of participants were of the opinion that this 

was the hardest question in the questionnaire. The reason for this was that 

they considered all the issues covered by the nine questions to be important 

to Aboriginal people, making it difficult to choose only three out of the nine. 
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Table 7.3 lists statements/questions in order of their ranking based on 

the total number of respondents that ticked each item. Figure 7.7 provides a 

pictorial overview of rankings. 

Table 7.3 Section A - Q13A Responses and Rankings 

Panking Description Number 

1 A People should have an opportunity to earn a regular income 118 
2 C People should be able to read and write in English 77 
3 I People should have access to good quality and affordable food 70 
4 H People should have easy access to proper health facilities 67 
5 B People should have access to housing 55 
6 G People should have good sanitation and water supplies 44 
7 D People should be able to read and write in their own language 34 
8 E There should be less infant mortality 22 
9 1F IPeople should live long and satisfying lives 17 

Source: Annexure D. 

Figure 7.7 Question 13A Responses and Rankings 
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An interesting observation of the results of this question is that the three 

highest ranked issues correspond with those for the 1A-12A group. Of the 

three highest ranked issues employment ranked the highest with 118 votes, 
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English literacy was second with 77 votes and affordable food third with 70 

votes. Reducing infant mortality (ranked 4th  in the 1A-12A group) ranked 

8th with 22 votes. The question... "People should live long and satisfying 

lives".. .polled 17 votes and was the lowest ranked of the nine issues covered 

by the question. 

As can be appreciated from the foregoing, the employment opportunities 

issue out polled its nearest rival (English literacy) by 41 votes (118 to 77). 

Notwithstanding this, there is a relationship of dependence between 

employment and English literacy, a relationship appreciated by respondents 

who saw literacy as the key to obtaining worthwhile employment. The 

Groote Eylandt Mining Company (GEMCO), like many other remote area 

organisations, recognises that Aboriginal people are disadvantaged when it 

comes to employment because they lack the basic English literacy and 

numeracy skills to be functional employees. 

According to GEMCO's Senior Aboriginal Affairs Office, their training 

scheme, which includes courses that address literacy and numeracy skills, 

has been very successful in training Aboriginal employees to become 

functional, efficient and equal members of the mine's workforce. 

Unfortunately, GEMCO and other similar organisations can only 

accommodate a small proportion of the remote area unemployed. Reflecting 

on mining company training schemes, one participant maintained that 

mining had changed his personal life and wellbeing and that he was able to 

use the skills he learnt as a mine employee to obtain employment as an 

Aboriginal Health Worker [Comment from survey questionnaire]. 

Responses to the questions in Section A of the questionnaire highlight 

the need for a serious volte-face on regional economic development policies. 

To date, economic development policies have only resulted in a marginal 

increase in indigenous physical quality of life and appear to have failed to 

meet the needs and aspirations of Aboriginal people. For example, in many 

remote areas it would appear that market failure has resulted in welfare 

payments being seen as more economically efficient than public sector 

investment in industry development, despite the externalities associated 
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with long-term welfare dependence. Similarly, housing policy has been 

family unit oriented, overlooking to need for single person accommodation 

that would go a long way to alleviating family and social tension resulting 

from over occupation of housing designed to accommodate an average family 

unit of four or five persons. Perhaps, the question posed by Harris [1991] 

(Chapter 1, p.13) of what can the nation do to help this region should be 

restated to ask what the nation can do to help these people, people whose 

life experience is similar to that of people living in the third world. 

7.4.2 Responses to Section B of the Questionnaire 

Generally, the questions in Section B require participants to consider the 

impact of mineral resource sector activity on a range of social, cultural and 

basic needs issues. In addition to these questions, there are three questions 

(Q23B, Q24B and Q25B) focussed on obtaining indigenous peoples' opinions 

on the impact of mirnng activity on their physical quality of life and 

economic development in remote areas, concepts that indigenous people had 

no difficulty understanding once explained. Survey responses to these three 

questions will be analysed in detail at the end of this section. 

Table 7.4 ranks questions 1B-22B in order of positive responses, that is, 

the number of respondents that agreedlstrongly agreed with each question 

as a percentage of total responses for each question. Questions in the top 30 

percent on the ranking scale (seven in number) include three questions that 

address cultural issues independent of mining activity. At the top of the 

ranking scale is Q16B (ranked 1st)  with 98.5 percent of respondent agreeing 

(43 agree and 85 strongly agree) that culturally, land is more important to 

Aboriginal people than it is to people who are not of Aboriginal origin. 

Figure 7.8 (page 413) provides an overview of responses to question 16B. 

Question 20B is a close second with 97.0 percent of respondents (59 agree 

and 67 strongly agree) of the view that the protection of sites of sacred 

significance is important to the physical quality of life of the people 

responsible for the stewardship of these sites. Figure 7.9 (page 413) 

ifiustrates respondents' views in respect to this cultural issue. 
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Table 7.4 Section B - Q1B-Q22B Positive Responses and Rankings 

Ranking Description 
Agreement 

as a % 
of Total 

1 Q16B Land is more important to Aboriginal people 
than it is to non-Aboriginal people. 98.5% 

2 Q20B Protection of sacred sites is important to 
Aboriginal peoples' quality of life. 97.0% 

3 Q2B Because of mining there are more shops and 
adequate supplies of food. 74.7% 

4 Q15B Income from mining has helped finance 
long-term community investments. 71.5% 

5 Q11B Being able to follow a traditional life style 
contributes to peoples wellbeing. 70.0% 

6 Q14B Income from mining has helped some people 
finance small business enterprises. 65.3% 

7 Q6B Medical facilities have improved because of 
mining activity. 59.2% 

8 Q7B Mining has resulted in better sanitation and 
drinking water facilities. 56.2% 

9 Q18B The land can still be used for traditional uses 
after mining activity has stopped. 56.2% 

10 Q10B Income from mining has helped finance the 
homeland movement allowing people to 
follow a traditional life style. 56.1% 

11 Q4B There are more schools because of mining and 
as a result more people can read and write in 
English. 51.5% 

12 Q19B Mining activity has not damaged sites of 
sacred significance. 49.2% 

13 Q9B As a result of improved medical, sanitation 
and water facilities people live longer. 47.7% 

14 Q3B Because of mining there are more houses 
available for Aboriginal people. 42.4% 

15 Q1B People who want to work can obtain paid 
employment as a result of mining activity. 42.3% 

16 Q13B Income from mining has improved peoples' 
ability to live off the land. 37.7% 

17 Q8B Because of mining there are better medical, 
sanitation and water facilities and as a result 
fewer infants die before their first birthday. 30.8% 

18 Q12B Income from mining has helped people follow 
a traditional life style. 28.5% 

19 Q21B Mining money has not resulted in an increase 
in anti-social behaviour. 28.5% 

20 Q22B Mining money has not caused social problems 
between those who receive mining money and 
those that do not. 27.7% 

21 Q17B Mining activity has had no long-term bad 
impact on the land and environment. 26.2% 

22 Q5B Mining activity has resulted in more schools 
and as a result more people can read and 
write in their own language. 26.1% 

Source: Annexure E. 



- 413 - 

Figure 7.8 Question 16B Responses 
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Figure 7.9 Question 20B Responses 
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The third culturally based question (Q11B - 5th on the ranking scale) 

asks respondents if being able to follow a traditional lifestyle contributes to 

peoples' wellbeing. Of the 130 participants that completed Section B of the 
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questionnaire 70 percent were in agreement (72 agree and 19 strongly 

agree), 20.8 percent disagreed (24 disagree and 3 strongly disagree) and 12 

(9.2 percent) were either undecided or didn't know. Figure 7.10 illustrates 

participants' responses to question 11B. These responses display a bimodal 

frequency distribution reflecting differences in opinion resulting from life 

experience - the older respondents agreed with the proposition, while the 

younger respondents disagreed. 

Figure 7.10 Question 11B Responses 
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Given the strong responses to these three culturally based questions, it is 

of interest to note the responses to complementary questions which sought 

indigenous peoples' views of the impact of mineral resource sector activity on 

the issues covered by these three questions. With respect to the importance 

of land to Aboriginal people, questions 17B (ranked 21s) and 18B (ranked 

9th) sought opinion on whether the land can still be used for traditional 

purposes after mining has finished (Q18B) and whether mining activity had 

any long-term bad impact on the land and environment (Q17B). The 

majority of respondents to Q 18B were of the view that the land could still be 

used for traditional purposes after mining had stopped with 56.2 percent of 

participants voting positively (62 agree and 11 strongly agree). Of the 
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57 respondents that did not agree 22 (16.9 percent) were undecided and 26.9 

percent disagreed (16 disagree and 19 strongly disagree). The majority of 

respondents to Q17B were of the opinion that mining did have a long-term 

bad impact on the land and environment with 56.9 percent in disagreement 

with the question. According to one participant... 

"Mining will contribute in ways such as housing and income for 
traditional owners. However, once the land is mined that area will 
never be the same again. The wildlife will be forced to move from 
their habitat. Mining also cause long term disasters..." 

[Comment from Survey Questionnaire] 

Understandably, the protection of scared sites polled very high with 

respect to positive responses (agree). However, when asked their views on 

whether mining activity had not or had damaged sites of significance (Q19B 

- ranked 12th)  49.2 percent agreed that mining had not damage sacred sites 

(49 agree and 15 strongly agree). Of the balance, 46.2 percent maintained 

that it had (30 disagree and 17 strongly disagree) and 19 or 14.6 percent 

either didn't know or were undecided. 

Questions 12B (ranked 18th)  and 13B (ranked l6tI)  sought peoples' views 

with respect to whether income from mining had helped indigenous people 

follow a traditional lifestyle (Q12B), as well as improving their ability to live 

off the land while following a traditional lifestyle (Q 13B). In both respects 

the majority view was that mining had not been of assistance. Of the total 

responses to Q12B, 28.5 percent agreed (35 agree and 2 strongly agree) that 

mining money had helped Aboriginal people follow a traditional lifestyle. In 

comparison 50 percent disagreed (48 disagree and 17 strongly disagree) and 

28 (21.5 percent) were undecided. Similarly, 48.5 percent of participants 

were of the opinion that mining money had not helped people live off the 

land while following a traditional lifestyle (50 disagree and 13 strongly 

disagree), 37.7 percent agreed that it had (45 agree and 4 strongly agree) 

and 13.8 percent (18) didn't know. 

In contrast, question lOB (ranked 10th)  states that... "Income from mining 

has helped to finance the homeland movement allowing local people to follow 



a traditional lifestyle." Positive responses to this question accounted for 

56.1 percent of the total with 73 respondents in agreement with the question 

(69 agree and 4 strongly agree). Of the remainder, 35.4 percent disagreed 

(39 disagree and 7 strongly disagree) and 8.5 percent (11 respondents) didn't 

know. While respondents were of the view in question 12B that mining 

money had not directly helped people follow a traditional lifestyle, the 

results of the vote on Q10B suggests that in contributing to the homeland 

movement mining money has indirectly helped Aboriginal people follow a 

traditional lifestyle and in so doing has contributed to their wellbeing 

(Q11B). 

In Section A - Q13A, survey participants expressed the view that being 

able to obtain paid employment in the area in which they live was very 

important to them. In response to question lB (ranked 151h), which 

states... "People of working age, who want to work, are able to obtain paid 

employment as a result of mining activity in their area"... participants 

demonstrated indifference with 48.5 percent disagreeing with the statement 

(50 disagree and 13 strongly disagree) and 42.3 percent in agreement (41 

agree and 14 strongly agree) - the don't know group accounted for 9.2 

percent (12) of the total. 

On the issue of housing (Q313 - ranked 14th)  participants were indifferent 

with 42.4 percent agreeing that more housing was available to Aboriginal 

people because of mining activity in their area, and 43 percent disagreeing. 

The don't know/undecided cohort accounted for 14.6 percent (19) of total 

responses. One central NT region participant commenting on a range of 

issues, including housing made the point that in his opinion... 

"Mining has not given any health, education, housing benefits to 
indigenous communities in the past... their gestures in the past has 
not been meaningful, but rather, symbolic of being seen to be doing 
the right thing." 

[Comment from Survey Questionnaire] 

Question 21B (ranked 19th)  and 22B (ranked 201)  addressed the issues of 

anti-social behaviour (Q21B) and possible social problems associated with 



- 417 - 

mining money (Q22B). Question 21B states that mining money has not 

resulted in an increase in anti-social behaviour, 28.5 percent of participants 

agreed with this statement (31 agree and 6 strongly agree) and 40 percent 

disagreed with it (37 disagree and 15 strongly disagree) - 31.5 percent (41 

respondents) were undecided. On the basis of these results it is probable 

that mining money has resulted in an increase in anti-social behaviour, such 

as public drunkenness and domestic violence. A number of participants 

recognised that mining could result in a number of positive benefits accruing 

to Aboriginal people. However, they acknowledged that there could also be a 

down-side, one of which could be an increase in anti-social behaviour. One 

Darwin and Northwest NT region participant commented that... 

"Mining could have some benefits to society's Qu.ality of Life but it 
could also be detrimental to the land and might actually increase 
anti-social behaviour." 

[Comment from Survey Questionnaire] 

Question 22B states that mining money has not caused social problems 

between those groups receiving mining money and those that do not - 77 

participants (59.2 percent) disagreed with this statement, 27.7 percent (36) 

agreed and 17 (13.1 percent) were undecided. Once again, on the basis of 

these results it is probable that mining money has created social 

disharmony between the 'haves' and 'have nots'. This supports the findings 

of the Supervising Scientist [1997(a) and (b)] in its Kakadu region social 

impact study. 

Discussion to date has addressed three of the seven highest ranked 

issues, of the remainder, two address investment issues associated with the 

receipt of mining money and two the basic needs of food and medical 

facilities. Questions 15B (ranked 4th)  and 14B (ranked 6t)  ask participants 

if mining money had (1) helped to finance long-term investments to meet the 

needs and aspiration of the whole community (Q15B), and (2) helped some 

people invest in small business enterprises that contribute to their economic 

independence and well being (Q14B). In response to Q15B 71.5 percent of 

participants agreed (83 agree and 10 strongly agree) that mining money had 

helped finance long-term investments (eg. Cooinda Motel in Kakadu and the 
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Yipirinya shopping complex in Alice Springs) 16.2 percent disagreed and 

12.3 percent of participants were undecided. The high positive vote 

demonstrates an awareness of the sources and uses of mining funds. 

However, a number of participants questioned the value of these 

investments, given that some investments had failed to provide the returns 

initially expected (eg. the Croc Hotel in Kakadu). Figure 7.11 illustrates 

participants' responses to this question. 

Figure 7.11 Question 15B Responses 
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The majority of respondents to Q14B were in agreement that mining 

money had helped finance investment in small business enterprises for some 

recipients (eg. arts and craft shops, and small tourism ventures), with 65.3 

percent in agreement, 12.4 percent in disagreement and 22.3 percent 

undecided. However, as with Q15B some participants questioned the worth 

of such investments given that a number have been financial failures. 

Figure 7.12 provides a pictorial overview of respondents' votes on this 

investment issue. 

Participants were in general agreement that there were more shops 

because of mining and as a result adequate supplies of food were available 
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(Q2B - ranked 3rd).  Of the total participants that completed Section B, 74.7 

percent were in agreement (85 agree and 12 strongly agree) and 17.6 percent 

(23) in disagreement, 7.7 percent (10) were undecided. As mentioned 

earlier, nutritional intake plays an important role in the maintenance and 

promotion of an individual's wellbeing. Given the magnitude of the positive 

response to this question it is probable that mineral resource activity in 

remote areas has contributed to improving the diet of Aboriginal people in 

these areas and hence contributed, to some degree, to their wellbeing. 

Figure 7.12 Question 14B Responses 
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There is little doubt that the range and depth of shops in locations such 

as Nhulunbuy and Jabiru would not exist if it were not for the initial 

development of these centres as remote mining communities. Figure 7.13 

provides an overview of participants' opinions on this basic needs question. 

In response to the statement that medical facilities have improved 

because of mining (QGB —ranked 7t)  74.7 percent of participants were in 

agreement (69 agree and 8 strongly agree) and 28.9 percent in disagreement 

(27 disagree and 4 strongly disagree), 22 or 16.9 percent were undecided. 
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Advice received from GEMCO's Senior Aboriginal Affairs Officer on the 

issue of medical facilities and services indicates that the mining company 

provides half of the medical staff on the island and the government the other 

half. In addition to this, 85 percent of the mining company's ambulance and 

paramedic call-outs are to Aboriginal communities and the balance for 

company staff and their families. 

Figure 7.13 Question 2B Responses 
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Figure 7.14 illustrates respondents' opinions on question 6B... 'Medical 

facilities have improved because of mining activity." It is interesting to note 

that of those polled in Section A, which included people from areas affected 

and unaffected by mining, only 36.9 percent agreed that medical facilities 

(eg. clinics and paramedical officers) in remote areas were adequate (Q10A). 

It is possible that this minority vote could have been considerably lower if 

mining companies operated their medical facilities exclusively for staff and 

family members. 

There are a number of questions that complement the medical facilities 

question (QGB), these include questions relating to hygiene (sanitation and 

drinking water facilities, Q7B - ranked 81h),  the effects of improved facilities 
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on infant mortality (Q8B - ranked 171h)  and longevity (Q9B - ranked 131h) 

For example, 56.2 percent of participants agreed that mining activity in 

their area resulted in better sanitation and drinking water facilities - 

improvements in these facilities would contribute to improvements in 

community health. However, less than half of respondents - 47.7 percent - 

agreed (51 agree and 11 strongly agree) that improved medical, sanitation 

and drinking water facilities resulted in people living longer and healthier 

lives. Of the balance of respondents, 22 (16.9 percent) disagreed and 34.4 

percent (46 respondents) either didn't know or were undecided. Similarly, 

30.8 percent of participants agreed that because of mining activity their area 

has better medical facilities, sanitation and drinking water facilities and as 

a consequence more children live beyond their first birthday. There were 35 

participants in disagreement (26.9 percent) and 42.3 percent that either 

didn't know or were undecided. In both instances, the author is of the 

opinion that the high 'Don't Know' vote was due to a lack of knowledge of the 

subject matter. 

Figure 7.14 Question 6B Responses 
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With respect to literacy (English - Q413 and own language - Q5B) 

responses to question 4B (ranked 11t)  indicate that participants were of the 
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opinion that because of mining activity in their area there are more schools 

and as a consequence more people can read and write in English. Of those 

polled, 51.5 percent agreed (60 agree and 7 strongly agree), 37.0 percent 

disagreed (37 disagree and 11 strongly disagree) and 15 (11.5 percent) were 

indifferent. On the subject of own language literacy (Q5 - ranked 22nd),  the 

majority of participants were of the opinion that mineral resource activity 

had not contributed to improving own language literacy skills. 

In relation to own language literacy a number of participants held the 

view that the school system should teach Aboriginal students in their own 

language as English is their second language. On this issue one participant 

maintained that... 

"I strongly feel that in education there should be a respect between 
Yolngu and Balanda that we should be taught in own language, 
because English is our second language. The impact of mining 
doesn't mean that we should speak English at all times, because we 
are proud of who we are and what we are." 

[Comment from Survey Questionnaire] 

With the exception of questions 11B, 16B and 20B all questions from 1B-

22B relate to the impact of mineral resource sector activity on a range of 

issues that affect peoples' quality of life/social wellbeing. Summing the 

responses to these questions shows that 46.8 percent voted in agreement 

with the issues raised and 35.1 percent in disagreement, 18.1 percent voted 

'Don't Know". These results suggest that it is probable that mining has 

contributed, in some degree, to improving the physical quality of life of 

Aboriginal people living in remote areas. 

Figure 7.15 demonstrates the outcomes of summing each component of 

questions 1B-22B and (less the cultural questions 11B, 16B and 20B), 

agree/strongly agree accounts for 46.8 percent (1216 votes) of total 

responses, don't know accounts for 18.1 percent (471 votes) and 

disagree/strongly disagree 35.1 percent (913 votes). 
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Figure 7.15 Summary of Mining Impact Responses 
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7.4.3 Responses to Section C of the Questionnaire 

Section B of the questionnaire was designed to obtain the views of 

Aboriginal people who have had actual life experience of the impact that 

mineral resource sector activity has had on their standard of living. 

In contrast, Section C was designed to acquire the perceptions of people 

who live in areas unaffected by mining, to gauge what they consider could 

happen if mineral resource sector activity were to commence in their region. 

In essence, the difference between the two sections is that the survey 

results of Section B provide an indication of what people consider to be the 

historical impacts of mining on social, cultural, basic needs and physical 

quality of life issues. These results also provide an insight into issues that 

Aboriginal people, through their life experience, consider to be in need of 

remedial attention. Section C respondents have little life experience of the 

impact of mineral resource activity on peoples' social wellbeing. However, 

notwithstanding this, the opinions of this cohort highlight issues that 

Aboriginal people consider need to be addressed by governments and 
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industry before they will unequivocally grant mineral resource based 

projects access to their land, projects that could be promoted as possible 

solutions to some of their economic development needs and aspiration. 

The top 30 percent of Section C responses to questions 1C-25C contain 

six of the seven items that were ranked in the top 30 percent of Section B, 

albeit at differing levels of significance (see Table 7.5). For example, the 

three cultural issues discussed earlier were ranked 1t  (Q16B), 2nd  (Q20B) 

and 5th  (Q11B) on the ranking scale. In comparison, the same issues rank 1st 

(Q16C), 3rd  (Q20C) and 6th (Q11C). 

Also, the degree of significance of these issues to respondents were 

considerably different, Q16 scored 98.5 of respondents' positive votes in 

Section B compared to 94.6 percent in Section C. Question 20 obtained 97.0 

percent positive support in Section B compared to 81.1 percent in Section C 

and Q11B recorded 70.0 percent support compared to 75.7 percent for Q11C. 

Figure 7.16 (page 426) illustrates that of the total respondents to Q 16C 

2.7 percent were undecided, 2.7 percent disagreed and 94.6 percent were in 

agreement. Question 16C seeks participants' views on the importance of 

land to Aboriginal people compared to its importance to non-indigenous 

people. 

Question 20C states that... "The protection of sacred sites of significance 

is important to the quality of life of the people responsible for the sites." 

Figure 7.17 (page 426) shows that 81.1 percent of respondents were in 

agreement with the statement and 5.4 percent were in disagreement, 13.5 

percent either didn't know or were undecided. 

Being able to follow a traditional lifestyle would contribute to peoples' 

wellbeing and quality of life (Q11C - ranked 61)  polled 75.7 percent in 

agreement, 16.2 percent who ticked the 'Don't Know' box and 8.1 percent 

who were in disagreement. Figure 7.18 (page 427) provides a graphical 

overview of Section C participants' responses to Q11C. 
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Table 7.5 Section C - Q1C-Q25C Positive Responses and Rankings 

Ranking Description 
Agreement 

as a % 
of Total 

1 Q16C Land is more important to Aboriginal people 
than it is to non-Aboriginal people 94.6% 

2 Q15C Income from mining could help finance long-term 
community investments 83.7% 

3 Q20C Protection of sacred sites is important to 
Aboriginal peoples quality of life 81.1% 

4 Q14C Income from mining could help some people 
finance small business enterprises 78.3% 

5 Q2C Because of mining there could be more shops 
and adequate supplies of food 75.7% 

6 Q11C Being able to follow a traditional life style would 
contribute to peoples' wellbeing and quality of life 75.7% 

7 Q9C Improved medical, sanitation and water facilities 
could result in people living longer 73.0% 

8 Q1C People who want to work could obtain paid 
employment as a result of mining activity 67.7% 

9 Q6C Medical facilities could improve because of 
mining activity 64.9% 

10 Q10C Income from mining could help to finance the 
homeland movement allowing people to follow 
a traditional life style 64.8% 

11 Q7C Mining could result in better sanitation and 
drinking water facilities 59.4% 

12 Q24C How much would mining increase or decrease 
peoples' quality of life or would there be no change 54.1% 

13 Q23C Mining activity would contribute to the 
advancement of peoples' quality of life 54.0% 

14 Q4C There could be more schools because of mining 
and as a result more people could be able to 
read and write in and English 54.0% 

15 Q5C Mining activity could result in more schools 
and as a result more people could be able to 
read and write in their own language 48.7% 

16 Q8C Because of mining there could be better medical, 
sanitation and water facilities and as a result 
more infants might live beyond their first birthday 43.2% 

17 Q13C Income from mining could improve peoples' ability 
to live off the land 40.5% 

18 Q12C Income from mining could help people follow a 
traditional life style 35.1% 

19 Q25C Mining is the driving force behind economic 
development in remote areas of the NT 27.0% 

20 Q3C Mining could contribute to an increase in 
the availability of housing for Aboriginal people 2 1.6% 

21 Q21C Mining money would not result in an increase 
in anti-social behaviour 21-6% 

22 Q22C Mining money would not caused social problems 
between those who receive mining money and 
those that do not 18.9% 

23 Q18C Most of the land could still be used for traditional 
uses after mining activity has stopped 16.2% 

24 Q19C Mining activity would not damage sites of sacred 
significance 13.6% 

25 Q17C Mining activity would have no long-term bad 
impact on the land and environment 5.4% 

Source: Annexure F. 
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Figure 7.16 Question 16C Responses 
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Figure 7.17 Question 20C Responses 
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Figure 7.18 Question 11C Responses 
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While there was agreement that land was more important to Aboriginal 

people than to non-Aboriginals (Q 16), the difference in opinions on the other 

two cultural based issues could be the result of a combination of factors such 

as the relative sample sizes, life experience - perception versus knowledge, 

the number of community members actually following a traditional lifestyle, 

and the degree of community support for, and funding of, homelands. For 

example, a community with an active homelands organisation may find that 

people living in the homelands and following a traditional lifestyle (albeit 

modernised by utilities and housing infrastructure) and in contact with their 

land may experience an inner harmony devoid of the stress and social 

dysfunction experienced by many living in larger Aboriginal communities 

that might be in close proximity to urban centres with all the amenities 

required by non-indigenous society. 

Opinions on related issues (ie. to the cultural issues above) that address 

the possible impact of mining on land and sacred sites as opposed to actual 

impact show considerable variance between Section B and C cohorts. For 

example, question 18B118C states that most of the land canlcould still be 

used for traditional purposes after mining activity has stopped. A majority 
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of Section B respondents (56.2 percent) were in agreement with this 

statement, whereas only 16.2 percent of Section C respondents were in 

agreement. This significant difference in opinions demonstrates an area 

that would need to be addressed by government andlor industry 

organisations engaged in multiple land use option management. 

Similarly, question 19B/19C addresses the issue of whether mining 

has/would damage sites of sacred significance, 49.2 percent of Section B 

participants and 13.6 percent of Section C respondents agreed that mining 

had not/would not damage sites and landscapes of sacred significance. Also, 

5.4 percent of Section C participants agreed that mining would have no long-

term negative impact on the land and environment (Q1713/17C) compared to 

26.2 percent of Section B respondents. The quality of mine site 

rehabilitation is at issue here and is an obvious area of concern to Aboriginal 

people. 

The question that income from mining could help finance the homeland 

movement allowing people to follow a traditional lifestyle (Q10C - ranked 

1Ot) polled 64.8 percent support compared with 56.2 percent support for 

Q1OB - ranked 10th. This support suggests that respondents acknowledged 

that indirectly, mining money has helped people follow a traditional 

lifestyle, which in turn contributes to their general wellbeing. 

Compared to Section B responses to Q15 (71.5 percent in agreement) 

which raises the issue of income from mining helping to finance the long-

term investment needs and aspirations of communities, Section C 

participants ranked this issue 2nd  with 83.7 percent in agreement. Of the 

remainder of respondents 5.4 percent didn't know and 11.1 percent were in 

disagreement. See Figure 7.19 for participants' responses to this question. 

Question 14C (ranked 4th) 
- mining money could help some people 

finance small business enterprises - polled 78.3 percent in agreement 

compared to 65.3 percent agreement for Q14B (ranked 6th). As 

demonstrated in Figure 7.20 there were 11.1 percent of respondents in 

disagreement and 10.8 percent who either didn't know or were undecided. 
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Figure 7.19 Question 15C Responses 
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agreement (75.7 percent) with the statement that because of mining there 

could be more shops and adequate supplies of food. Figure 7.21 illustrates 

the agreement vote, the 'Don't Know' vote at 8.1 percent of participants and 

those in disagreement at 16.2 percent. 

Figure 7.21 Question 2C Responses 
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The last of the top seven on the ranking scale is Q9C (Q9B was ranked 
131h by Section B participants), which states... "Improved medical, sanitation 

and drinkable water facilities could result in people living longer and 

healthier lives." Of the total respondents, 73.0 percent agreed with the 

question and 13.5 percent disagreed. In comparison, of Section B 

participants 47.7 percent agreed and 16.9 percent disagreed, the difference 

in responses between the two sections reflecting views based on experience 

as opposed to expectation. 

Figure 7.22 provides a pictorial overview of participants' responses to 

this question. 
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Figure 7.22 Question 9C Responses 

45 

40 

35 

30 
0 

O 25 

bO 

Ca  20 

Q 

01 15 

10 

S 

0 
StongtvDãsagree Disagree Don't Know Agree Strongly Agree 

0 13.5 13.5 1 43.2 1 29.0 

Source: Annexure F. 

On the issue of English and own language literacy 54.0 percent agreed 

that because of mining there would be more schools and as a consequence 

more people would be able to read and write in English (Q4C). Views were 

less optimistic for own language literacy (Q5C) with less than half of 

participants (48.7 percent) agreeing that mining would result in more 

schools as a result more people would be able to read and write in their own 

language. 

Questions addressing anti-social behaviour (Q2 1 C) and social 

disharmony as a result of some receiving mining money and others not 

(Q22C) polled lower agreement levels than the same questions in Section B. 

Responses to Q21C... 'Mining would not cause an increase in anti-social 
behaviour".., voted in majority disagreement (62.2 percent). Of the 
remainder of participants' responses 16.2 percent didn't know and 21.6 

percent agreed. Section B responses to this question were 40.0 percent in 

disagreement, 31.5 percent tick the "Don't Know" box and 28.5 percent were 

in agreement. Likewise, Section C respondents to Q22C - mining money 

would not cause social disharmony between those groups that receive 

mining money and those that do not - were in major disagreement with this 
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statement with 67.6 percent in disagreement, 18.9 percent were in 

agreement and 13.5 percent indicating that they were undecided. Section B 

participants voted 27.7 percent in agreement, 13.1 percent undecided and 

59.2 percent disagreement. In both instances, the low positive vote suggests 

that this is an area that needs to be addressed if growth with equity is to be 

achieved. 

Responses to Q1C - people who want to work could obtain paid 

employment as a result of mining - polled majority support at 67.7 percent, 

an expressing of a desire for paid employment opportunities. This response 

is considerably different to the experience of Section B participants whose 

support/agreement to this proposition was less than half of the total 

responses at 42.3 percent - the difference in responses between the two 

sections reflecting views based on experience as opposed to expectation. 

The statement that mining would result in more housing being available 

to Aboriginal people (Q3C) received half the agreement vote that Section B 

participants gave to Q313 - 21.6 percent compared to 42.4 percent, again 

reflecting perception as opposed to experience. Section A poll results 

indicate that survey participants are of the opinion that there is insufficient 

housing available in remote areas for Aboriginal people. Given these results 

(Sections A, B and C), housing is an area that multiple land use proponents 

may need to consider as an option for securing project support by traditional 

owners. However, this should not result in project proponents' contributions 

ending up as substitutes for government obligations to this important input 

to social wellbeing 

Section C respondents, as with their Section B counterparts, voted in 

majority agreement (59.4 percent) that mining would result in better 

sanitation and drinking water facilities (Q7C). They also agreed (64.9 

percent) that mining would result in improved medical facilities (QGC). 

However, like Section B participants, they did not agree that these 

improvements could result in a reduction in infant mortality (Q8C), despite 

the fact that 73.0 percent of respondents thought that improvements in 

these facilities could result in people living longer. Pre and post natal 
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education programs for aboriginal females need to demonstrate, inter alia, 

that females living in areas that have these facilities will be healthier 

during and after pregnancy and that their improved health will contribute 

substantially to infant survival. Of the total responses to this question 43.2 

percent agreed, 29.8 percent were undecided and 27.0 percent disagreed. 

The high 'don't know' and 'disagree' vote reflects a lack of understanding of 

the importance of the contribution that improved hygiene and medical aid 

make toward reducing infant mortality 

Respondents' perceptions with respect to question 23C and 

states... 'Mining activity would contribute to the advancement of peoples' 

quality of life".., were in majority agreement at 54.0 percent of total votes 

polled for this question. Twenty seven percent of Section C participants 

indicated that they either didn't know or were undecided and 19.0 percent 

voted in disagreement. Figure 7.23 illustrates participants' responses to this 

question. 

Figure 7.23 Question 23C Responses 
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Question 24C is a complementary question to Q23C, which seeks 

participants' perceptions as to the quantum of the change to peoples' quality 
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of life resulting from mineral resource sector activity. Of the total 

respondents to this question 54.1 percent were of the opinion that mining 

would contribute to an increase in peoples' quality of life. Of the balance 

24.3 percent of participants' indicated that they thought mining would not 

change peoples' quality of life and 21.6 percent were of the view that mining 

would result in a decrease in peoples' quality of life. Figure 7.24 provides a 

graphical overview of participants' perceptions of the quantum of the impact 

that mining could have on peoples' quality of life if it were to commence in 

their region. 

Figure 7.24 Question 24C Responses 
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Notwithstanding the positive responses to Q23C and Q24C, Section C 

participants were essentially indifferent with regard to Q24C - 'Mining 

industry representatives say that mining is the driving force behind economic 

development in remote areas of the Northern Territory." Figure 7.24 

ifiustrates that 45.9 percent of respondents to this question ticked the 'Don't 

Know' box and that of the balance 27.1 percent were in disagreement and 

27.0 percent were in agreement. The lack of experience or exposure to the 

impacts of mineral resource exploitation on regional populations could 

account for this indifference. Also, participants' views with respect to the 
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influence of other industries on economic development may have had a 

bearing on how respondents cast their vote on this issue. For example, 

supporting this observation is the comment of one participant who 

maintained that... 

"Mining is not the only thing driving economic development - 
tourism." 

[Comment from Survey Questionnaire] 

Another participant held the view that... 

"Mining is the driving force behind economic development in remote 
areas of the N.T. but that's because that's all there is. The N.T. 
doesn't have much of anything else, if there was then the opinion 
would be very different." 

[Comment from Survey Questionnaire] 

The level of indifference to this proposition suggests that the mineral 

resource sector would need to conclusively demonstrate the regional 

economic development (social wellbeing) possibilities that it alone can 

provide, or which no other sector/industry could generate, in order to sway 

peoples' perceptions in favour of the mining industry. 

Figure 7.25 Question 25C Responses 
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7.4.4 Responses to Thesis Objective Questions 

The objectives of this thesis were to determine if indigenous people agree 

that mining is the driving force behind regional economic development, and 

whether there was a connection between mineral resource sector activity 

and the economic development of indigenous people living in areas affected 

by such activity. 

Questions 23B, 24B and 25B were designed to establish indigenous 

peoples' views, based on their life experience, with respect to the foregoing. 

The purpose of question 23B was to determine if mining activity has 

contributed to the advancement of peoples' quality of life. Participant 

responses to this question indicate that 57.6 percent of those polled agreed 

that, on balance, mining has contributed to the advancement of peoples' 

quality of life (72 agree and 3 strongly agree). Of those participants that did 

not agree with the proposition, 18.5 percent ticked the 'Don't Know' box and 

239 percent disagreed. Figure 7.26 illustrates responses to this question. 

Figure 7.26 Question 23B Responses 
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The research data obtained by the survey process falls within the 

nominal and ordinal levels of measurement. For example, data at the 

nominal level is data that can only be classified into mutually exclusive 

categories such as 'Agree' and 'Disagree'. With this type of data there are no 

measurements or scales, only counts. In addition to this, data at the 

nominal level is exhaustive, that is, every member of the population set 

being tested is recorded (counted) in one of the categories established for the 

test - the sum of the categories must equal the total population set. 

Data at the ordinal level has similar characteristics as data at the 

nominal level, that is, it is mutually exclusive and exhaustive. However, 

data at the ordinal level of measurement is ranked in order of superiority. 

For instance, the data sought in question 13A requires participants to select 

three items from nine on the basis of the three they consider to be most 

important. That is, participants were required to rank the nine items in 

order of importance (superiority) to identify the three most important. 

Tests applied to data at these levels of measurement are non-parametric 

as they do not make any assumptions about the distribution of the 

population set from which the sample survey is derived. There are a 

number of non-parametric tests that can be applied to nominal and ordinal 

levels of measurement to determine how well an observed data set fits an 

expected set. For example, are the views of survey participants (observed 

data) representative of the views of the total Aboriginal population in remote 

areas affected by mining activity (the expected set). 

The most commonly used non-parametric test of goodness of fit is Chi-

Square hypothesis testing. Essentially, chi-square has two hypotheses, the 

null hypothesis (Ho), which states that there is no difference between the 

observed frequencies and the expected frequencies. The second hypothesis is 

the alternate hypothesis (H1), which states that there is a difference between 

the observed and expected frequencies. 

The observed data in Q23B shows that 75 survey participants out of the 

total population set of 130 agreed that mining has contributed to the 



- 438 - 

advancement of peoples' quality of life. However, is this agreement 

representative of the views of all Aboriginal people in remote areas affected 

by mining? Using chi-square, the null hypothesis can be tested - there is no 

difference between the observed and expected frequencies. That is: 

Ho: There are no differences of opinion between survey 
participants and remote area Aboriginal populations - mining 
activity has contributed to the advancement of Aboriginal 
peoples' quality of life in those areas of the Northern Territory 
where mining occurs. 

The alternate hypothesis is: 

Hi: There are differences of opinion between survey participants 
and remote area Aboriginal populations - mining activity has  
not  contributed to the advancement of Aboriginal peoples' 
quality of life in those areas of the Northern Territory where 
mining occurs. 

The expected frequencies are determined by distribution in similar 

proportions to observed frequencies. Specifically, on a scale of 1-10, 

observed data count distribution are 5.8 'Agree' (57.6 percent of the total 

vote of 130), 1.85 'Don't Know' and 2.4 'Disagree'. Rounding this data to the 

nearest whole number we have expected distributions of 6 out of ten polled 

agree, 2 out of ten polled don't know and 2 out of ten polled disagreement. 

Using these expected distributions the expected frequencies are determined 

by dividing the total population set (130) by ten (10) and multiplying the 

result by each expected distribution value. For example, the 'Agree' 

expected frequency is determined as follow: (130/10) x 6 = 78. Expected 

frequencies for the other two categories are fe = 26 'Don't Know' and fe = 26 

'Disagree'. 

The equation used to calculate chi-square values is: 

X2 = [(fo - S e)2 fe] (7.1) 

Where: 

x2  = CM-Square distribution 
fo = Observed frequency 
fe = Expected frequency 
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To accept or reject the null hypothesis requires that a critical value be 

determined. The critical value, is the dividing point between the region 

where the null hypothesis is rejected and the region where it is not rejected 

(ie. where it is accepted). The critical value is derived from a Critical Value 

of Chi-Square Table after determining the table co-ordinates of (1) level of 

significance and (2) degrees of freedom. The level of significance is the risk 

of rejecting the Ho when it is actually true. There are three levels of 

significance that are conventionally used, these are 1 percent, 5 percent and 

10 percent. The 5 percent level of significance is the most commonly used 

for research of this nature and has been selected for use in the analysis of 

questions 23B, 24B and 25B. A 5 percent risk of rejecting the null 

hypothesis when it is actually true is considered to be an appropriate level of 

risk for this project, neither too high nor too low. Degrees of freedom (df) is 

the number of categories (k) less one, That is, df = (k - 1). At a 0.05 level of 

significance and two degrees of freedom the critical value for the chi-square 

test of question 23B is 5.991 (see sample table below). 

Critical Values of 2  

df X2  0.10 X2 0.05 X2 0.01 

1 2.706 3.841 6.635 

2 4.605 5.991 9.210 

3 6.251 7.815 11.345 

4 7.779 9.488 13.277 

The chi-square value for question 23B is computed as follows. 

Category fo fe (fofe)2 fe 

Agree 75 78 0.1154 

Don't Know 24 26 0.1538 

Disagree 31 26 0.9615 

Chi-Square x2 = 1.2307 
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Since the computed value of chi-square is less than the critical value of 

5.991, the null hypothesis is not rejected at the 0.05 level of significance. 

Therefore, mining activity has contributed to the advancement of Aboriginal 

peoples' quality of life in remote areas of the Northern Territory affected by 

mining activity. At 0.10 and 0.01 levels of significance and df = 2, the 

respective critical values are 4.605 and 9.210. 

Applying chi-square to regional data to test the hypothesis that at 

regional levels mining has contributed to the advancement of peoples' 

quality of life requires the combination of data for the Darwin and 

Northwest NT and Central NT regions. The reason for this is that both 

regions have a predominance of frequency counts less than 5. CM-square 

will provide erroneous results if expected frequencies are less than 3 in a 

two cell test and less than 5 in more than 20 percent of cells in a multiple 

cell test. 

Combing the Darwin and Northwest NT and Central NT regions means 

that the chi-square matrix for regional testing is comprised of 6 cells. To 

calculate expected frequencies for this 6 cell matrix requires the application 

of equation (7.2). 

fe = (Row Total x Column Total) Grand Total (7.2) 

In addition to this, degrees of freedom need to be calculated by the use of 

equation (7.3). 

df=(r-1) (c — i) (7.3) 

Where: 
r = the number of row 
c = the number of columns 

The null hypothesis for this test is: 

Ho: There are no regional differences of opinion - mining has 
contributed to the advancement of peoples' quality of life in 
remote areas affected by mining activity in each of the three 
Northern Territory regions. 
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The alternate hypothesis is: 

Hi: There are regional differences of opinion - mining has not 
contributed to the advancement of peoples' quality of life in 
remote areas affected by mining activity in each of the three 
Northern Territory regions. 

Calculating expected frequencies for Q23B at a regional level results in 

expected frequencies (fe)  being the same as the observed frequencies (fo) - 

see chi-square matrix below where Region 1 = Darwin and Northwest NT 

and Central NT regions and Region 2 = Northern NT. 

Region 
Disagree Don't Know Agree 

- Totals 
fo (fe) fo (fe) fo (fe) 

Region 1 9 (9) 7 (7) 22 (22) 38 

Region 2 22 (22) 17 (17) 53 (53) 92 

Totals 31 (31) 24 (24) 75 (75) 130 

At df = 2 [(2 —1)(3 - 1) = 2] and a 0.05 level of significance, the critical 

value is 5.991. Given the fo = fe the null hypothesis is not rejected. 

Question 24B asks participants how much, in their opinion, has mining 

increased or decreased peoples' quality of life, or if there had been no change 

at all. 

Of the total participants that completed Section B of the questionnaire 

76 were of the opinion that mining had increased their quality of life, 35 

thought that there had been no change and 19 held the view that mining 

had decreased their quality of life. Figure 7.27 provides an overview of 

respondents' opinions. 

Testing respondents' views on this question, the null hypothesis is: 

Ho: There are no differences of opinion between survey 
participants and remote area Aboriginal populations - mining 
has increased Aboriginal peoples' quality of life in those areas 
where mining occurs. 
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The alternate hypothesis is: 

Hi: There are differences of opinion between survey participants 
and remote area Aboriginal populations - mining has not 
increased Aboriginal peoples' quality of life in those areas 
were mining occurs. 

The chi-square value for question 24B is computed as follows. 

Category fo fe (fofe)2  - fe 

Increase 76 78 0.0513 

No Change 35 39 0.4103 

Decrease 19 13 2.7692 

Chi-Square x2 = 3.2308 

At the 0.05 level of significance and df = 2, the critical value is 5.991. 

Given that the computed value of chi-square is less than the critical value, 

do not reject the null hypothesis that mining has increased peoples' quality 

of life in those areas where mining occurs. 

Figure 7.27 Question 24B Responses 
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Testing Q24B at a regional level the null hypothesis is: 

Ho: There are no regional differences of opinion - mining has  
increased Aboriginal peoples' quality of life in remote areas 
affected by mining activity in each of the three Northern 
Territory regions. 

The alternate hypothesis is: 

Hi: There are regional differences of opinion - mining has not 
increased Aboriginal peoples' quality of life in remote areas 
affected by mining activity in each of the three Northern 
Territory regions. 

As with Q23B, the Darwin and Northwest NT and Central NT regions 

have had to be combined (Region 1) due to a predominance of cells with 

frequency counts of less than 5. Northern NT = Region 2. 

Region 
Increase No Change Decrease 

Totals 
fo(fe) fo(fe) fo(fe) 

Region 1 10 (6) 9 (10) 19 (21) 38 

Region 2 12 (16) 26 (25) 54 (52) 92 

Totals 22 (22) 35 (35) 73 (73) 130 

Expected frequencies are determined by multiplying the row total for 

each category by the column total of each category and dividing the result by 

the grand total. For example, the expected frequency for Region 1 - Agree 

column = (38 x 73) - 130= 21. 

CM-Square x2 = ((106)2 6) + ((910)2 ± 10) + ((1921)2 21) +... 

.((1216)2 ± 16) + ((2625)2 ± 25) + ((5452)2 ± 52) 

= 2.667 + 0.100 + 0.191 + 1.000 + 0.040 + 0.077 

= 4.074 

At a level of significance of 0.05 and df = 2, the critical value is 5.991. 

The computed value of cu-square is 4.074, therefore the null hypothesis is 

not rejected - Mining has increased Aboriginal peoples' quality of life in 



- 444 - 

remote areas affected mining activity in each of the three Northern Territory 

regions. 

While peoples' perceptions were clear with respect to the concepts of 

small, moderate and big, the actual magnitude of the increase in peoples' 

quality of life as a result of mining activity is very subjective. However, a 

crude measure of this increase would be to combine the small-moderate-big 

scale discussed earlier (pages 393 and 394) with the data that supports an 

increase in quality of life to impute a value for the degree of the increase. 

For example, if it is assumed that peoples' opinions with respect small, 

moderate and big are linear, then the mean opinions on the 0-10 scale would 

be 1.0 for the small increase category, 3.5 for the moderate increase category 

and 7.5 for the big increase category. If these values were then weighted 

according to the percentage that each category's votes are of the total for the 

three categories (eg. small increase 39.5 percent, moderate increase 43.4 

percent and big increase 17.1 percent) then mining activity would account 

for around 29 percent of the increase in peoples' quality of life. That is: 

Increase in quality of life = ((1)(39.5%)+(3.5)(43.4%)+(7.5)(17.1%)) x 10 

= 28.97 percent 

As mentioned above, this is a crude measure, nonetheless it is 

representative of peoples' opinions given  that these opinions are positively 

skewed. 

Question 25B states that... 'Mining industry representatives say that 

mining is the driving force economic development in remote areas of the 

Northern Territory." The majority of respondents to this question supported 

it, with 53.8 percent of those polled voting in agreement. Of the remainder, 

30.8 percent were in disagreement and 15.4 percent ticked the 'Don't Know' 

box. Figure 7.28 illustrates participants' voting patterns on this question. 
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Testing the results of this question to see if the majority survey view is 

reflective of the majority of Aboriginal people in affected areas, the null 

hypothesis is: 

Ho: There are no differences of opinion between survey 
participants and remote area Aboriginal populations - mining 
is the driving force behind economic development in remote 
areas of the Northern Territory. 

The alternate hypothesis is: 

Hi: There are differences of opinion between survey participants 
and remote area Aboriginal populations - mining is not the 
driving force behind economic development in remote areas of 
the Northern Territory. 

Figure 7.28 Question 25B Responses 
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Assuming a 0.05 level of significance at df= 2, the critical value is 5.991. 

The chi-square value for question 25B is computed as follows (see table next 

page). 
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Category fo fe (fofe)2  Se 

Agree 70 65 0.3846 

Don't Know 20 26 1.3846 

Disagree 40 39 0.0256 

Chi-Square x2 = 1.7948 

Given that the computed value of chi-square is 1.7948 and is less than 

the critical value of 5.991, do not reject the null hypothesis - Mining is the 

driving force behind economic development in remote areas of the Northern 

Territory. 

Testing Q25B at the regional level, the null hypothesis is: 

Ho: There are no regional differences of opinion - mining is the 
driving force behind economic development in remote areas 
affected by mining activity in each of the three Northern 
Territory regions. 

The alternate hypothesis is: 

Hi: There are regional differences of opinion - mining is not the 
driving force behind economic development in remote areas 
affected by mining activity in each of the three Northern 
Territory regions. 

As with the previous two questions, the Darwin and Northwest NT and 

Central regions have had to be amalgamated due a predominance of cells 

with frequency counts of less than 5. 

Region 
Disagree Don't Know Agree 

Totals 
fo (fe) So (fe) So (Se) 

Region 1 16 (12) 8 (6) 14 (20) 38 

Region 2 24 (28) 12 (14) 56 (50) 92 

Totals 40 (40) 20 (20) 70 (70) 130 
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Expected frequencies are determined by multiplying row totals by 

column totals and dividing the results by the grand total. For example, the 

expected frequency for Region 1 - Agree column = (38 x 70) - 130 = 20. 

Chi-Square x2 = ((1612)2 12) + ((86)2  6) + ((1420)2 ~ 20) +... 

.((2428)2 - 28) + ((1214)2 - 14) + ((5650)2 50) 

= 1.333 + 0.667 + 1.800 + 0.571 + 0.286 + 0.720 

= 5.377 

At a level of significance of 0.05 and df = 2, the critical value is 5.991. 

The computed value of chi-square is 5.377, therefore the null hypothesis is 

not rejected - Mining is the driving force behind economic development in 

remote areas affected by mining activity in each of the three Northern 

Territory regions. 

In summary, the analysis of the results of questions 23B, 24B and 25B 

demonstrate that the objectives of this research have been determined in the 

affirmative. That is, it has been resolved that: (1) the assertion by mineral 

resource sector representatives is correct, mining is the driving force behind 

Northern Territory regional economic development; and (2) a nexus does 

exist between mineral resource sector activity and the economic 

development of Aboriginal people in areas where such activity occurs. 

7.5 SUMMARY 

Previous chapters examined issues pertinent to determining the impact 

of mineral resource sector activity on regional economic development, and 

investigated the historical role of the mining industry in the early economic 

development of the Northern Territory. It also reviewed mining industry 

output and employment, as well as the direct and indirect economic impacts 

of industry activity. 

The direct and indirect impacts resulting from mineral resource sector 

activity demonstrate that the sector contributes substantially to Northern 

Territory gross regional product. On the other hand, high Aboriginal 
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unemployment rates, an inordinately high employment opportunity gap, 

coupled with high dependency ratios and low social indicators, ifiustrate 

that indigenous people are in need of considerable assistance if they are to 

enjoy the same level of social wellbeing as non-indigenous people. 

The physical quality of life index developed in the previous chapter 

confirms what has long been suspected, that Aboriginal peoples' life 

experience is similar to that of people living in the third world, despite the 

fact that they live in a highly developed industrialised country. 

This chapter focussed on obtaining Aboriginal peoples' opinions of the 

impact of mining activity on their social wellbeing. The opinions of 

Aboriginal people living in remote areas of the Darwin and Northwest NT 

and Northern NT regions were expressly sought, as indigenous people living 

in remote areas of these regions have had a long association with mineral 

resource activity and its impact on their quality of life. 

The structure of Aboriginal traditional land ownership is such that 

within these regions and affected areas (areas where mining takes place), 

there are community sub-sectoral groups that receive mining money and 

those that do not. This has been the source of acrimonious dispute between 

these two groups. 

The possible contribution of mining money to an increase in anti-social 

behaviour is also a source of differing opinions, with a majority of the notion 

that the receipt of mining money has increased anti-social behaviour. 

Aboriginal peoples' impressions of the impact of mining on sites and 

landscapes of sacred significance are also a source of contrary opinions with 

many holding the view that mining has, or could, damage sacred sites and 

landscapes. There are others that express the opinion that mining has not, 

or would not, damage sites and landscapes of scared significance as mining 

companies now consult with traditional owners with respect to the location 

of sites of significance. 
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Despite the different types of mining, opinions on mining activity per se 

range from outright rejection to support and active participation. The types 

of mining and beneficiation processes range from the relatively benign 

surface stripping and milling operations at Groote Eylandt to the more 

environmentally sensitive operations at the Ranger uranium mine. 

Surface stripping operations such as those on Groote Eylandt are 

amenable to extensive rehabilitation, resulting mined areas being restored 

to a condition similar those that existed before mining operations 

commenced. In contrast, rehabilitation of open cut operations is more 

difficult and usually less extensive, with only the area surrounding the pit 

normally being rehabilitated to near original state. Larger pits, while made 

safe, are not backifiled and rehabilitated and are a constant reminder that 

mining took place in the area. Small-medium sized pits can be backfilled 

and the total site rehabilitated. The quality and scope of mine site 

rehabilitation is another area of contrary views and disagreement between 

Aboriginal people. 

While not definitive, the foregoing ifiustrates that there is a range of 

social, cultural, economic and environmental issues which impact on 

Aboriginal peoples' understanding of the effect that mining activity has had 

on their quality of life. Determining what Aboriginal peoples' views and 

opinions are on the impacts of mineral resource sector activity on their social 

wellbeing was the purpose of research for Chapter 7. 

The etiquette and rules governing verbal and non-verbal social 

interaction for the Aboriginal sectoral group and the non-indigenous group 

are substantially different, it is therefore essential that non-indigenous field 

researchers, especially those conducting interviews or surveys, are cognisant 

of these differences prior to commencing their research. 

The non-indigenous approach to business meetings is one that actively 

seeks ideas and suggestions from all individuals present - an individualist 

approach - to maximise input and hence solution options. Such meetings 

are usually productivity based, seeking to optimise the available time by 
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coming to early resolution and closure. This is not the Aboriginal way, 

indigenous meetings are based on the group or consensus approach - a 

collective or social approach, and do not seek to maximise the available time 

or attempt to come to early resolution and closure. 

In contrast to non-indigenous people who tend to promote their ideas and 

opinions at meetings, Aboriginal people prefer to minimise their public 

persona, adopting a self-effacing approach when asked to offer comment. By 

adopting this approach individuals avoid losing face as a result of making 

mistakes and in the process maintain their self-esteem and the respect of 

their peers. Non-indigenous people scheduling meetings with Aboriginal 

people need to understand and appreciate these aspects of Aboriginal life 

and not expect to run meetings in the same manner as they would non-

indigenous meetings. 

Non-indigenous people tend to maintain a lot of eye contact during 

conversation and tend to discuss multiple issues simultaneously. The 

Aboriginal way is to only have fleeting eye contact - prolonged eye contact 

can embarrass and intimidate Aboriginal people. Indigenous people also 

prefer to consider and discuss one issue at a time. They also tend to reflect 

on issues longer than non-indigenous people, this can lead to prolonged 

pauses between a statement/question and a response or indication that they 

are ready to proceed to the next issue. The non-indigenous enquirer needs 

to exercise patients and not repeat the question unless asked to do so, or 

attempt to solicit a response. The latter could be seen as confrontationist, a 

situation to be avoided as Aboriginal people are unsettled by conifict. It 

could also result in the indigenous person providing a response they think 

the enquirer wants to hear just to settle things down. It is also possible that 

it could result in abrupt cessation of the interview, 'yes' being answered to 

all questions, or the respondent feigning a lack of knowledge on the issue 

being pursued. Being patient and waiting for a response is more likely to 

result in a frank and open reply as opposed to acquiescence or no answer at 

all. Also, speaking clearly and slowly in simple English helps those with 

limited English language skills to understand the question being asked. 
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As indicated above, non-indigenous people are accustomed to dealing 

with a number of issues at the same time. Aboriginal people, the majority of 

whom speak English as a second language, prefer to deal with one issue or 

question at a time. To ask a number of questions or a question with 

multiple choices without allowing time for consideration can be confusing for 

Aboriginal people and, in the case of multiple choice questions, will 

frequently result in the last option being selected. 

Aboriginal people conduct a large proportion of their social interaction 

outdoors and as a consequence communities are normally designed and 

constructed on a open landscape format with few high property fences or 

hedges. Non-Aboriginal people working in communities need to be aware 

that this openness is not an invitation to visually intrude on peoples' 

privacy. Aboriginal etiquette considers it impolite for people, other than 

family members, to intrude on their privacy by directly approaching or 

looking (staring) at people gathered in the open. However, if a researcher 

needs to make enquiries about the whereabouts of someone, it is polite to 

carry-out reconnaissance at a distance from the group by scanning the group 

out of the corner of the eyes, and waiting for an invitation to approach. 

As can be appreciated from the foregoing brief overview of cross-cultural 

issues, it is essential for the non-indigenous field workers/researchers 

involved in face-to-face contact with Aboriginal people to be conscious of 

these issues, including the intricacies and sensitivities involved in 

interviewing and conducting meaningful dialogue with Aboriginal people. 

Ignorance is no excuse and will only militate against the success of any 

venture that is reliant on cross-cultural discourse. 

As demonstrated in previous chapters economic development policies in 

many industrialised countries have failed to adequately address the needs 

and aspirations of the disadvantaged within their societies. Many have 

adopted the efficiency approach to development rather than the equity 

approach, which affords the disadvantaged to opportunity to improve their 

social status with dignity. 
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Given the foregoing, and the conclusion of Chapter 6 that Aboriginal 

peoples' life experience is akin to that of people living in the third world, the 

survey questionnaire was designed to obtain, inter alia, Aboriginal peoples' 

opinions on basic needs issues. These needs if fully realised would 

contribute to an improvement in their quality of life and help them improve 

their social status by becoming functional members of the broader society. 

The survey questionnaire design and construction was based on a 

consultative and inclusive process, seeking the views and opinions of 

university academic and support staff, as well as those of participating 

organisations. 

Section A is common to all participants, consisting of 14 questions, which 

are a combination of basic needs and quality of life issues. It also requires 

participants to identify their gender and approximate age. 

Section B of the questionnaire was designed for people living in areas 

affected by mining operations and is comprised of 25 questions. Three of 

these questions are culturally based, 19 questions seek participants' views 

on the impact of mining activity on a range of basic needs and quality of life 

issues, as well as the impact on the social and cultural aspect of community 

life. The last three questions in this section enquire about participants' 

specific views on whether mining had contributed to the advancement of 

peoples' quality of life, the quantum of the impact and if mining was, in their 

opinion, the driving force behind economic development in remote areas of 

the Northern Territory. 

The construction of Section C is the same as Section B. However, the 

context of the questions is different to that of Section B, enquiring about 

participants' perceptions of what might happen if mining activity were to 

commence in their area, as opposed to opinions based on actual life 

experience of mining in their area. 
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The survey was conducted over the eight month period February 2000 to 

September 2000. Regional centres visited between February and September 

included Alice Springs, Alyangula, Angurugu, Barunga, Daly River, Jabiru 

(twice), Katherine (twice), Nhulunbuy, Oenpelli, Tennant Creek and 

Yirrkala. Weather and road conditions resulted in the scheduled trip to 

Yuendumu (out of Alice Springs) being cancelled - the Council Clerk at 

Yuendumu undertook to conduct the survey for the author, unfortunately 

the completed questionnaires from this remote community were lost in the 

mail. 

Over the period February to September 168 people were surveyed. 

Occupationally, participants included health workers, teachers, teachers' 

aids, tertiary students, mine site employees, royalty association 

representatives, those with domestic duties, local government councillors 

and employees, land council employees and representatives, administrators, 

clerks, receptionist, child care workers, labourers, the unemployed, a host of 

other occupations, and the retired. Around 38 percent (63 persons) of survey 

participants were female with an estimated average age of 34.6 years and 

62 percent (105 persons) were male with an estimated average age of 39.3 

years. On a regional basis the Northern NT had the highest number of 

participants at around 63 percent of the total number, the Darwin and 

Northwest NT 24 percent and the Central NT region 13 percent. 

Of the top 30 percent of positive responses to questions 1A-12A, Q1A 

polled the highest with 98.2 percent of participants agreeing that... "People 

of working age who want to work should be able to obtain paid employment 

in the area where they live." Question 2A - people should have easy access to 

adequate supplies of food at reasonable prices - was a close second, poffing 

95.8 percent agreement. English literacy (Q5A) polled 94.0 percent 

agreement and question 1 1A - fewer children should die before they reach 

their first birthday - polled 72.6 percent agreement. 
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Respondents to Q3A... 'There is adequate housing available for people in 

remote areas..." were in majority disagreement with this question with 63.7 

percent of those polled disagreeing. Similarly, Q10A ... Medical facilities in 

remote areas are adequate..." also polled badly with 53 percent disagreeing. 

Question 13A is a summary of questions 1A-12A and required 

participants to rank nine questions and to tick the boxes of the three that 

they considered the most important. A number of participants considered 

this to be the most difficult question as all nine items were, in their opinion, 

of importance to remote communities. 

Of the nine items, Q13A-A - people should have an opportunity to earn a 

regular income - polled highest with 118 votes. English literacy (Q13A-C) 

polled the second highest with 77 votes and Q13A-I - people should have 

access to good quality and affordable food - was the third highest with 70 

votes. An interesting observation of the results to this question is that the 

three highest ranked issues corresponded with those for questions 1A-12A. 

The last item in the top 30 percent of the Q1A-Q12A group - reduced infant 

mortality (Q13A-E) - polled badly in the rankings of Q13A, poffing only 22 

votes out of a possible 168. Question 13A-B - people should have access to 

housing - poled 55 votes, its ranking in line with sentiment expressed in the 

Q1A-Q12A group. Also, the proposition that people should have easy access 

to proper health facilities (Q13A-H) polled 67 votes, its ranking also in 

keeping with sentiment expressed in the Q1A-Q12A group. 

Responses to the questions in Section A of the questionnaire highlight 

the need for a serious volte-face on regional economic development policies. 

To date, economic development policies have only resulted in a marginal 

increase in indigenous physical quality of life and appear to have failed to 

meet the needs and aspirations of Aboriginal people. For example, in many 

remote areas it would appear that market failure has resulted in welfare 

payments being seen as more economically efficient than public sector 

investment in industry development, despite the externalities associated 

with long-term welfare dependence. Similarly, housing policy has been 

family unit oriented, overlooking to need for single person accommodation 
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that would go a long way to alleviating family and social tension resulting 

from over occupation of housing designed to accommodate an average family 

unit of four or five persons. Perhaps, the question posed by Harris [1991] of 

what can the nation do to help this region should be restated to ask what the 

nation can do to help these people, people whose life experience is similar to 

that of people living in the third world. 

As mentioned earlier, Section B required participants to consider the 

impact of mining activity on a range of social, cultural, basic needs and 

quality of life issues. Questions 23B and 24B focus on obtaining Aboriginal 

peoples' opinions on the impacts of mining on their quality of life and Q25B 

the impact of mining on economic development in remote areas. Responses 

to these three questions are discussed at the end of this summary. 

Questions 1B-22B are ranked in Table 7.4 in order of positive responses, 

that is, the number of respondents that agree/strongly agree with each 

question as a percentage of total responses for each question. Questions in 

the top 30 percent on the ranking scale of 1-22 include three questions that 

address cultural issues independent of mining activity. These questions are 

Q16B (ranked 1st),  Q20B (ranked 2') and QllB (ranked 5tI).  From 

responses to these questions it was evident that: (1) land is more important 

to Aboriginal people than it is to non-indigenous people; (2) the protection of 

sacred sites is important to Aboriginal peoples' quality of life; and (3) being 

able to follow a traditional life style is considered to contribute to their 

wellbeing. 

Of the remaining four questions in the top 30 percent Q213 (ranked 3rd) - 

because of mining there are more shops and adequate supplies of food - 

polled 74.7 percent agreement. Question 15B (ranked 4th) 
- income from 

mining has helped to finance long-term community investments - polled 

71.5 percent agreement. The other investment question - Q14B (ranked 61h) 

which asks respondents if income from mining had helped some people 

finance small business enterprises - polled 65.3 percent support. The last of 

the top 30 percent (Q6B - ranked 7t) 
- medical facilities have improved 
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because of mining activity - polled majority support at 59.2 percent 

agreement. 

The direct physical quality of life questions were ranked as follows, Q4B 

- ranked 11th,  Q9B - ranked 131h  and Q8B - ranked 17th•  From the responses 

to these questions it was evident that respondents were of the view that: 

(1) there were more schools because of mining and as a consequence more 

people can read and write English; (2) because of mining medical facilities, 

sanitation and water facilities had improved, and as consequence people 

were living longer; and (3) because of mining there are better medical, 

sanitation and water facilities and as a result fewer infants the before their 

first birthday. 

With the exception of questions 11B, 16B and 20B all questions from 1B-

22B relate to the impact of mineral resource sector activity on a range of 

issues that affect peoples' quality of life/social wellbeing. Summing the 

responses to these questions shows that 46.8 percent voted in agreement 

with the issues raised and 35.1 percent in disagreement, 18.1 percent voted 

'Don't Know". These results suggest that it is probable that mining has 

contributed, in some degree, to improving the physical quality of life of 

Aboriginal people living in remote areas. However, notwithstanding this, 

the Section B survey results also demonstrate that mining has done little to 

improve Aboriginal peoples' housing problems and employment prospects. 

Also, respondents are of the opinion that mining has damaged sites and 

landscapes of sacred significance, and contributed to an increase in anti-

social behaviour. Similarly, mining money, while helping to finance 

investments and the homeland movement, has cause social disharmony 

between those that receive mining money and those that do not. 

As mentioned earlier, Section B of the questionnaire was designed to 

obtain the views of Aboriginal people who have had actual life experience of 

the impact that mineral resource sector activity has had on their standard of 

living. 
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In contrast, Section C was designed to acquire the perceptions of people 

who live in areas unaffected by mining, to gauge what they consider could 

happen if mineral resource sector activity were to commence in their region. 

In essence, the difference between the two sections is that the survey 

results of Section B provide an indication of what people consider to be the 

historical impacts of mining on social, cultural, basic needs and physical 

quality of life issues. These results also provide an insight into issues that 

Aboriginal people, through their life experience, consider to be in need of 

remedial attention. Section C respondents have little life experience of the 

impact of mineral resource activity on peoples' social wellbeing. However, 

notwithstanding this, the opinions of this cohort highlight issues that 

Aboriginal people consider need to be addressed by governments and 

industry before they will unequivocally grant mineral resource based 

projects access to their land, projects that could be promoted as possible 

solutions to some of their economic development needs and aspiration. 

The top 30 percent of Section C responses to questions 1C-25C contain 

six of the seven items that were ranked in the top 30 percent of Section B, 

albeit at differing levels of significance. For example, the three cultural 

issues discussed earlier were ranked 1st  (Q16B), 2nd  (Q20B) and 5th  (Q11B) 

on the ranking scale. In comparison, the same issues rank 1st  (Q16C), 3' 

(Q20C) and 6t  (Q11C). Question 9C - improved medical, sanitation and 

water facilities could result in people living longer - replaced Q6B as the 7th 

ranked item. 

The objectives of this thesis were to ascertain if indigenous people agree 

that mining is the driving force behind regional economic development, and 

whether there was a connection between mineral resource sector activity 

and the economic development (social wellbeing) of indigenous people living 

in areas affected by mining. 

Questions 23B, 24B and 25B were designed to establish indigenous 

peoples' views, based on their life experience, with respect to the foregoing. 

Question Q23B - mining activity has contributed to the advancement of 
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peoples' quality of life - polled 57.6 percent agreement (72 agree and 3 

strongly agree), 23.9 percent disagreement and 18.5 percent undecided. 

Question 24B states... "Given your answers to questions lB through to 23B, 

how much in your opinion, has mining increased or decreased peoples' 

quality of life, or has there been no change." The majority of respondents to 

this question (58.5 percent) were of the opinion that mining had increased 

peoples' quality of life, 14.6 percent of those polled thought that mining had 

decreased peoples' quality of life and 26.9 percent were of the view that 

there had been no change at all. 

Question 25B states... 'Mining industry representatives say that mining 

is the driving force behind economic development in remote areas of the 

Northern Territory." Responses to this question indicate majority support 

with 53.8 percent in agreement. Of the remainder, 30.8 percent were in 

disagreement and 15.4 percent either didn't know or were undecided. 

Given the foregoing, it can be concluded that the majority opinion of 

those polled indicate that mining has improved peoples' quality of life and 

that mining is the driving force behind economic development in areas 

where it occurs. However, do these opinions reflect those of the broader 

communities in these areas? Using chi-square distribution as the test 

statistic, the results of Q2313, Q24B and Q25B were tested to determine if 

the null hypothesis should not be rejected, that is, there is no difference of 

opinion between the survey results and broader communities views in areas 

affected by mining operations. The results of these tests show that there is 

no difference of opinion between survey participants and remote area 

Aboriginal populations. Moreover, applying chi-square distribution to test 

each set of survey results at the regional level, where the null hypothesis is, 

there are no regional differences of opinion, demonstrate that for all three 

questions there are no regional differences of opinion. 

Therefore, the analysis of the results of questions 23B, 24B and 25B 

demonstrate that the objectives of this research have been determined in the 

affirmative. That is, it has been shown that: (1) the assertion by mineral 

resource sector representatives and historians is supported by indigenous 
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people resident in areas affected by mining operation. Mining is the driving 

force behind Northern Territory regional economic development; and (2) a 

nexus does exist between mineral resource sector activity and the economic 

development (social wellbeing) of Aboriginal people in areas where such 

activity occurs. 

23 
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CHAPTER 8 

CONCLUSIONS 

"Would you tell me, please, which way I ought to go from here?' Said 
Alice. 'That depends a good deal on where you want to get to,' said 
the Cheshire Cat." 

[Lewis Carroll - Alice in Wonderland] 

The primary objectives of this thesis were to determine if Aboriginal 

people agree with mining industry representatives that mining is the 

driving force behind regional economic development, and if a nexus exists 

between mineral resource sector activity and the social wellbeing of 

indigenous communities in areas where mining occurs. 

While the hypotheses examined in this research are specific to the social 

wellbeing of Aboriginal people residing in the Northern Territory, it is 

feasible that indigenous groups in other parts of Australia and also overseas 

could face problems similar to those highlighted in this thesis (see 

Chapters 5 and 6). 

A number of limitations such as the paucity of necessary statistical data 

and confidentiality and non-disclosure agreements affected the scope and 

nature of the investigation. Two examples of the limitations encountered 

are: - 

• Life expectancy at age one year, literacy and infant mortality are the 

three components that collectively constitute the physical quality of 

life index (PQLI). Of the three components, infant mortality was the 

easiest to resolve, as reasonable time series data were available for 

the indigenous and non-indigenous sectoral groups. However, the 

other two components proved to be quite intractable in so far as no 

useable data existed for literacy, nor were there any life tables 
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available for the Northern Territory and its two main population 

sectoral groups. As a consequence functional literacy, based on Year 

10 enrolments, was developed as well as a series of life tables to 

ascertain life expectancy at birth values for each of the population 

sectoral groups - life expectancy at birth is a major element in 

determining life expectancy at age one year. 

• The provision of regional disaggregated infant mortality, age specific 

death and population data by the ABS were subjected to a number of 

conditions resulting from client confidentiality agreements. These 

conditions, such as the random adjustment of cells with less than 

three entries to either zero or three, induced data volatility at the 

regional sectoral group level. This necessitated a move away from 

in-depth investigation and analysis of population sectoral groups at 

the regional level, thereby limiting the extent of investigation of 

human development. 

Given the foregoing and other limitations, the research nonetheless 

yielded some interesting results. The findings of the study highlight a range 

of issues with policy implications for local, Northern Territory and Federal 

governments alike. For example, an issue common to all three tiers of 

government is that of housing. Aboriginal respondents to the survey 

questionnaire statement (question)... "There is adequate housing available 

for people living in remote areas".. .were of majority opinion (64% of 

respondents) that there was not enough housing available for people living 

in remote areas. Respondents also indicated there was no accommodation 

available for single adult people, thereby contributing to more people living 

in houses designed to accommodate families of four to five people. According 

to survey respondents, overcrowding has, in many instances, resulted in 

families experiencing domestic problems. Respondents also commented that 

housing was in need of significant repair and maintenance before it 

(housing) could be classified as adequate. It may be appropriate for 

governments and indigenous organisations to combine their efforts, via a 

collaborative working group, to conduct an on-site Northern Territory wide 

audit of Aboriginal housing (existing and future needs) to devise and 
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recommend options to fund and implement programs designed to 

significantly upgrade indigenous housing. 

Education service delivery to Aboriginal students is another factor of 

great concern to Aboriginal people. Ninety eight percent of participants 

responded positively to the statement... "It is important for people to be able 

to read and write English' Given the very high levels of illiteracy among 

Aboriginal people, especially the young emerging generation, policies 

relating to the mode of education delivery need to be reviewed to convert an 

expectation into reality. Policies need to be flexible enough to appreciate 

that expletives and a few rudimentary sentences are possibly the only 

English known to many young indigenous people entering the school system 

and that, unlike most non-indigenous students, indigenous students come 

from homes where spoken English is more a rarity than the norm. Perhaps 

the education process should commence with older community members 

who, as indicated above, acknowledge the importance of English literacy. 

Programs need to be devised that encourage parents and community leaders 

to become active participants in the education of community children. This 

adult participation could provide the catalyst for school age children to be 

enthusiastic toward school attendance and scholastic achievement, as well 

as providing them (the school age children) with an appreciation of the value 

of literacy and numeracy to their social wellbeing. 

Almost everyone surveyed (98 percent) overwhelmingly agreed that 

people of working age who want to work should be able to obtain paid 

employment either in the area of domicile or nearby. Unfortunately, 

Aboriginal people living in remote communities have few employment 

options available to them, other than CDEP and public sector employment. 

This is reflected in low labour force participation (eg. 42 percent in 1996) 

and high rates of unemployment (eg. 18 percent in 1996). High 

unemployment and a 74 percent dependency ratio, suggest that Aboriginal 

people are locked into welfare dependency. Government regional 

development policies need to be based on the equity approach, designed to 

establish and nurture industries that have the potential to maximise the use 

of the natural endowments of the region.  For example, the Top End of the 
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Northern Territory is conducive to plantation agriculture such as mangoes 

and bananas, which in addition to planting and regular maintenance require 

a range of horticultural skills to ensure optimum disease free output, as well 

as product transport and marketing. Industry development projects such as 

these should be based on collaborative arrangements with private sector 

organisations and include literacy education programs that provide 

Aboriginal people with the necessary skifis to engage actively in the 

management of all aspects of plantation operations. 

The mode of investigation employed to test the objective 

hypothesis ... ..... Aboriginal people agree that the mineral resource sector is 

the driving force behind regional economic development ... ..... was 

multifaceted, focussing on historical, economic and survey data as the basis 

for deciding whether to reject or accept the hypothesis. 

Historians are of the opinion that mining activity in the early history of 

the Northern Territory was responsible for the establishment of the towns of 

Stuart (now Alice Springs), Tennant Creek, Pine Creek and Batchelor (see 

Chapter 2). According to historians, the establishment of these towns and 

associated physical and social infrastructure to service mining communities 

contributed to the social wellbeing of the residents of these communities. 

In more recent times, the townships of Alyangula, Nhulunbuy and 

Jabiru were established to accommodate mine site personnel and their 

families, as well as the staff and families of support industries (eg. retail 

outlets and banks) and public sector services such as education, health, 

postal and telecommunications (see Chapter 2). While these towns were of 

purpose specific construction, they nonetheless provide a range of social and 

economic services to the broader regional  communities, thereby contributing 

to improvements in their social wellbeing. For example, the Town of 

Nhulunbuy has a fully operational regional hospital that not only services 

the mining community but all communities in the East Arnhem Land 

region. This hospital would not exist if it were not for large-scale bauxite 

mining and alumina production taking place on the Gove Peninsula. 
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A profile of mineral resource sector output, exploration and employment 

over the period 1978/1979 to 1995/1996 provides a perspective of the size of 

the sector relative to other sectors in the Northern Territory (see Chapter 3). 

It also provides a picture of the regional significance of mining operations, 

that is, the contribution of activities in each administrative region to total 

sector output and employment, thereby indicating those regions of 

significance to be targeted for survey. Output, exploration and employment 

profiles also provide the necessary data for input-output impact analysis of 

sector operations. 

Economic indicators and input-output impact analysis (see Chapter 4) 

demonstrates that the mineral resource sector has played a leading role in 

shaping the economic growth and development of the Northern Territory 

over the past two decades. 

While the sector's contribution to gross regional product has declined in 

recent years, the sector, on average, accounted for around 18.6 percent of 

gross regional product over the period 1978/1979 to 1995/1996. Revenue 

accruing to the Northern Territory and Aboriginal stakeholders through 

royalties, royalty equivalent payments and tolls amounted to $914 million 

(1995/1996 dollars) over the 18 year period. Over the same period, input-

output impact analysis of sector output, exploration and employment 

demonstrates that economy wide flow-on effects increased appreciably, 

indicating that linkages with other sectors of the economy have 

strengthened, resulting in increased import substitution (see Chapter 4). 

For example, according to Northern Territory input-output transaction 

tables, the mining sector imported 75 percent of its inputs in 1976/1977. By 

1987/1988 imports only accounted for 10 percent of industry inputs, 

representing a significant move toward import substitution through 

industry diversification and growth. As a consequence of the expansion of 

linkages with other industries/sectors indirect employment grew by 37 

percent. That is, indirect employment grew from 0.95 of a job for ever one 

mining industry job to 1.3 jobs. 
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However, it is not possible to determine from historical information and 

statistical data whether Aboriginal people agree that mining is the driving 

force behind regional economic development. Given this, Aboriginal people 

were surveyed to determine their opinions. The results of the survey 

indicate that a majority agree with historians and industry representatives. 

Statistical testing of the results confirms that mining is the driving force 

behind regional economic development in the Northern Territory 

(see Chapter 7). 

Before proceeding on to examine the second hypothesis (see Chapter 1, 

page 17) it was first necessary to ascertain through the development of a 

physical quality of life index, whether Aboriginal people in the Northern 

Territory had experienced a change in their social wellbeing. 

Economic development models discussed in Chapter 5 show that growth 

programs tend to marginalise the poorest groups within society, adversely 

affecting their social wellbeing. On the other hand, policies based on growth 

with equity tend to result in the poorest groups within society sharing the 

benefits of economic growth and development. An analysis of regional data 

for the Northern Territory indicates the existence of a broad range of social 

and economic disparities between the indigenous and non-indigenous 

sectoral groups. This suggests that the poorest group within Northern 

Territory society is not receiving an equitable share of the benefits resulting 

from rising standards of living in the Northern Territory. 

The development of physical quality of life indices based on life 

expectancy at age one year, infant mortality and functional literacy for the 

Northern Territory's indigenous and non-indigenous sectoral groups 

ifiustrate the disparity in the level of social wellbeing experienced by these 

two sectoral groups (see Chapter 6). Over the past two decades both sectoral 

groups experienced an increase in their physical quality of life (ie. their 

social wellbeing), albeit at significantly different rates - the non-indigenous 

index increased from 81.9 index points in 1980-1982 to 90.4 points in 1995-

1997. In comparison, the indigenous index increased from 44.3 index points 

to 49.3 points over the same period. Moreover, despite the increase in the 
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indigenous physical quality of life index, the economic development gap 

between the two sectoral groups widened from 37.6 points in 1980-1982 to 

41.1 points in 1995- 1997. 

The next step involved in testing the second hypothesis was to survey 

Aboriginal people living in remote areas affected by mining operations to 

ascertain their opinions of the impact of mining on their quality of life. The 

majority of survey participants (58.5 percent) were of the opinion that 

mining has, on balance, had a positive impact on their quality of life. 

Statistical testing of the results indicates that a nexus does exist between 

mineral resource sector activity and the economic development (social 

wellbeing) of indigenous communities in areas where mining activity occurs. 

As mentioned in Chapter 7, the survey questionnaire was designed to 

obtain the views and opinions of Aboriginal people on a broad range of basic 

needs, social, cultural and physical quality of life issues. Those questions 

that were positively supported by participants provide an unambiguous 

guide to those issues Aboriginal people consider mining activity has 

contributed toward improving or remedying. Clearly, these areas could be a 

focus source for further development by mineral resource stakeholders and 

Aboriginal people alike. 

In contrast, those issues that polled negatively are areas that need to be 

addressed by the mineral resource sector if they wish to positively influence 

Aboriginal peoples' perceptions of how sector stakeholders service their 

social and community obligations. They could also be used as reference 

points by Aboriginal people in royalty, land use and community funding 

negotiations with industry and governments. 

While Aboriginal people indicated that social infrastructure had 

improved in communities in close proximity to large-scale mining operations 

(eg. Nhulunbuy and Jabiru), they were of the view that a number of social 

infrastructure components were inadequate to the needs of their 

communities. For instance, survey participants indicated by majority vote 

(59 percent) that medical facilities had improved as a result of mining in 
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their areas. However, 53 percent of respondents indicated that medical 

facilities in their areas were inadequate to the needs of their communities. 

This perceived inadequacy of medical facilities in remote areas should be an 

area of grave concern to both the Federal and Northern Territory 

governments as it is an area fundamental to improving indigenous social 

wellbeing. Given Aboriginal peoples' views on this issue it may be 

appropriate for governments and Aboriginal organisations to participate in a 

tripartite review of remote area medical service delivery to ascertain the 

adequacy of current service delivery. The outcome of such a review could be 

used to develop and implement programs (inclusive of performance 

benchmarks) to reverse Aboriginal perceptions, while at the same time 

delivering a level of service commensurate with the specific needs of each 

community. In addition to this, audits of service delivery standards, which 

incorporate the views and opinions of the service's client base should be 

conducted on a regular basis to monitor performance. There is also room for 

mining companies to take an active role in improving medical facilities 

through financial and equipment grants or scholarships for indigenous 

people who want to become trained health workers. 

In addition to the above, this research highlights the inadequacies of 

existing social and physical structure to cope with change resulting from 

mining activity. For example, the majority of those polled were of the view 

that mining money had increased anti-social behaviour such as public 

drunkenness and domestic violence, and caused social problems between 

those who receive mining money and those who do not. Despite this, there 

are no structures in place to address these problems at the source, 

notwithstanding the fact that the social infrastructure in place to deal with 

the aftermath is considered by Aboriginal people to be inadequate. 

While it would be unrealistic to cease mining payments to individuals, 

some thought could be given to how, and in what format, funds should be 

distributed. It may be appropriate to distribute food coupons in lieu of 50 

percent of each payment. This may be seen by some as draconian, however, 

given the health and social cost consequences of public drunkenness and 

domestic violence supposedly resulting from mining money, it would at least 



be addressing the problems at the source and not the tail end after the 

damage has been done. Also, in those communities where the 'haves' and 

'have nots' exist, The Aboriginals Benefit Reserve and Land Councils could 

direct royalty equivalent funds and toll payments to providing and 

maintaining community social infrastructure. Infrastructure, such as the 

installation of a grassed and irrigated football oval, so that individuals 

within the community can see physical manifestation of how some of the 

mining money is being used for the benefit of the community as a whole and 

not just a select few. In this respect, all stakeholders (the three tiers of 

government, Aboriginal organisations and the mining industry) could take 

an active role in promoting social and community harmony. 

This research is the first to construct physical quality of life indices for 

Northern Territory population and the two main population sectoral groups. 

The physical quality of life index and its component parts provide an 

excellent picture of the plight of Aboriginal people in the Northern Territory 

and possibly in the rest of Australia. For example, life tables developed for 

this research (another first for the Northern Territory) illustrates the 

parlous health situation of Aboriginal people compared to non-Aboriginals. 

Aboriginal life expectancy at birth increased from 54.3 years in 1980-1982 to 

58.1 in 1995-1997. The life expectancy of non-indigenous people over the 

same period increased from 70.7 years to 77.5 years. The life expectancy gap 

between the two population groups grew from 16.4 years in 1980-1982 to 

19.4 years in 1995-1997. If life expectancy at birth were used as a proxy 

measure for determining the adequacy of preventative and curative health 

care programs, it could be concluded that in respect to Aboriginal people 

these programs have failed to deliver. 

Similarly, the functional literacy index developed for this research shows 

that Aboriginal functional literacy has declined while non-indigenous 

functional literacy has increased. Non-indigenous functional literacy 

increased from 75.5 index points in 1980-1982 to 79 index points in 1995-

1997. The indigenous index declined from 21 index points to 17 points over 

the same period, confirming earlier comment on the issue of education 
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service delivery and is a damning indictment on all concerned, including 

Aboriginal stakeholders. 

One of the main impediments impacting significantly on service delivery 

to remote regional areas is the level of funding that the Northern Territory 

Government receives as a result of Commonwealth Grants Commission 

(CGC) assessment of the Northern Territory's financial needs to provide 

standard levels of service. While the Northern Territory has, and continues 

to argue special circumstances, the level of funding received from the 

Commonwealth is insufficient for the Northern Territory Government to 

adopt an equity approach to remote regional economic development. 

Physical quality of life indices could be used to augment Northern Territory 

Government CGC submissions pleading special circumstances. Likewise, 

community government councils could use this information to support 

funding submissions to the Grants Commission for a broad range of 

community based programs designed specifically to improve the social 

wellbeing of their constituents. 

The mineral resource sector in the Northern Territory has been subjected 

to considerable criticisms in recent years. The sector could use the findings 

of this research to promote their corporate credentials with respect to their 

social and community obligations, while at the same time identifying and 

implementing policies designed to address those areas of the survey where 

they failed to poll well. For example, Aboriginal perceptions of mine site 

rehabilitation is an area where the mining sector could develop education 

programs to demonstrate the extent and scope of rehabilitation. 

Furthermore, mining companies could seek the active participation of 

traditional owners in regular inspections of areas being rehabilitated to 

ascertain their views on the quality of rehabilitation work being carried out. 

The study contains a plethora of information and data that could be used 

by Aboriginal organisations in a broad range of applications, especially those 

focussed on addressing all aspects of social and community dysfunction. It 

could also be used to supplement funding applications for community based 
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programs designed to ameliorate the externalities associated with long-term 

welfare dependency. 

Some of the issues raised in this thesis could be the subject of further 

research. For example, the functional literacy developed for this study is 

only a crude measure and in need of further research and development to 

produce a universal standard that could be used as a benchmark throughout 

Australia. Similarly, the physical quality of life index, using functional 

literacy, could be extended to the macro level to facilitate national 

assessment of the relative social wellbeing of Australia's two main sectoral 

population groups. 

This study has covered multiple aspects of regional economic 

development, however, like Alice in Wonderland the question arises of which 

way... to go from  here? 
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ANNEXURE A 

PHYSICAL QUALITY OF LIFE INPUT DATA 



TABLE Al NORTHERN TERRITORY INDIGENOUS AND NON-INDIGENOUS INFANT MORTALITY 

1980-1982 ________________  1985-1987 1995-1997 

 
1990-1992 

Infant Deaths Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total 

Darwin & NW NT - - - 10 19 29 11 13 24 9 12 21 

Northern NT ' - 9 7 16 11 2 13 9 1 10 

Central NT - - 8 4 12 12 6 18 I 11 3 14 

Total 24 32 56 27 30 57 34 21 55 29 16 45 

1980-1982 1985-1987 1990-1992 1995-1997 

Live Births Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total 

Darwin & NW NT - - 280 1678 1,858 469 1,516 1,985 509 1,586 2,095 

Northern NT - - 287 376 663 419 301 720 381 283 664 

Central NT - - - 297 568 865 412 515 927 429 450 879 

Total 558 2,317 2,875 864 2,522 3,386 1,300 2,332 3,632 1,319 2,319 3,638 

Infant Mortality Rates - 1980-1982 1985-1987 1990-1992 1995-1997 

Deaths per 1,000 Live Births Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total 

Darwin & NW NT 
Northern NT 
Central NT 

- - 

. . . 

- - 

35.7 
31.4 
26.9 

12.0 
18.6 

7.0 

15.6 
24.1 
13.9 

23.5 
26.3 
29.1 

8.6 
6.6 

11.7 

12.1 
18.1 
19.4 

17.7 
23.6 
25.6 

7.6 
3.5 
6.7 

10.0 
15.1 
15.9 

Total 43.0 13.8 19.5 31.3 11.9 18.8 26.2 9.0 15.1 22,0 6.9 12.4 

Source: Electronic transfer data from the Australian Bureau of Statistics Canberra Office, 

Australian Bereau of Statistics Catalogue No 3302.0 (Deaths - Australia) various years. 

Australian Bereau of Statistics Catalogue No 1306,7.0 (Northern Territory Statistical Summary) various yeal's. 

10 year Non-Indigenous life tables/Averaged Infant Deaths 



TABLE A2 NORTHERN TERRITORY INFANT MORTALITY - DAYS LIVED 
Lifespan Categories  

Lifespan(l)  Lifespan Lifespan Lifespan 

PopulationGroups x<1 1 < x  < 7 7<x<28 28<x<365 Total 

Number of % of Row Number of % of Row Number of % of Row Number of % of Row 
Deaths 

Deaths Total (5) Deaths Total Deaths Total Deaths Total 

1980-1982 
Northern Territory Total 20 35 8 14 6 11 22 39 56 

Indigenous (42.9% of NT tota 9 33 3 13 3 10 9 36 24 
Non-Indigenous (57.1% of N1 11 37 5 15 3 11 13 41 32 

1985-198 7 
(Row ]Northern Territory Total 19 33 9 16 5 9 24 42 57 

Indigenous (47% of NT total) 9 34 4 15 2 9 11 42 26 
Non-Indigenous (53% of NT t 10 33 5 16 3 9 13 42 31 

1990-1992 
Northern Territory Total 17 31 7 13 8 15 23 42 55 

Indigenous (62% of total) 11 32 4 12 5 15 14 41 34 
Non-Indigenous (38% of total 6 29 3 14 3 14 9 43 21 

1995-199 7 
Northern Territory Total 16 36 7 16 4 9 18 40 45 

Indigenous (64% of total) 10 34 4 14 3 10 12 41 29 
Non-Indigenous (36% of total 6 38 3 19 1 6 6 38 16 

Notes: 
x = lifespan in days. 
The number of deaths (total/indigenous/non-indigenous) in each lifespan category has been divided by its respective row total to determine 
its contribution to the total for weighting purposes in Table A3. For example, 1985-87 (Row 1) x < 1 column "% of Row Total' = (19/57)* 100 = 33%. 
Differences in totals due to rounding. 

Source Australian Bureau of Statistics Catalogue No 3302.0 (Deaths . Australia) 1990 to 1997 
Australian Bureau of Statistics Catalogue No 1306.7 (Northern Territory Statistical Summary) 1989. 

Life table summary/Infants days lived 



TABLE A3 ESTIMATED AVERAGE LIFESPANS OF INFANTS WHO DIE BEFORE ONE YEAR OF AGE 

(x i) (w i) (X2) (W2) (X3) (W3) (X4) (W4) k0 3  
Number Number Number Number 
of Days Weighting of Days Weighting of Days Weighting of Days Weighting Average 

Population Groups Average Average Average Average Lifespan 
Lifespan (see note 1) Lifespan (see note 1) Lifespan see note 1 Lifespan (see note 1) (Year) 

x < 1 1 < x < 7 7<x<28 28<x<365 

1980-1982 
Northern Territory 0.495 0.35 3.995 0.14 17.495 0.11 196.495 0.39 0.22 

Indigenous Infants 0.495 0.33 3.995 0.13 17.495 0.10 196.495 0,36 0.20 
Non-Indigenous Infan 0.495 0.37 3.995 0.15 17.495 0.11 196.495 0.41 0.23 

1985-1987 
(Row ] Northern Territory 0.495 0.33 3.995 0.16 17.495 0.09 196.495 0.42 0.23 

Indigenous Infants 0.495 0.34 3.995 0.15 17.495 0.09 196.495 0.42 0.23 
Non-Indigenous Infani 0.495 0.33 3.995 0.16 17.495 0.09 196.495 0.42 0.23 

1990-1992 
Northern Territory 0.495 0.31 3.995 0.13 17.495 0.15 196.495 0.42 0.24 

Indigenous Infants 0.495 0.32 3.995 0.12 17.495 0.15 196.495 0.41 0.23 
Non-Indigenous Infani 0,495 0.29 3.995 0.14 17.495 0.14 196.495 0.43 0.24 

1995-1997 
Northern Territory 0.495 0.36 3.995 0.16 17.495 0.09 196.495 0.40 0.22 

Indigenous Infants 0.495 0.34 3.995 0.14 17.495 0.10 196.495 0.41 0.23 
Non-Indigenous Infani 0.495 0.38 3.995 0.19 17.495 0.06 196.495 0.38 0.21 

Notes: 
Weightings have been calculated by dividing each row entry in the "% of Row Totals" columns in Table A2 by 100. For example, 
in Table A2 the 1985-87 (Row 1) column x < 1 "% of Row Total" = 33% therefore, the corresponding weighting in Table A3 = 33/100 = 0.33. 
It is assumed that infant deaths within each lifespan category are linear, given this average lifespans within categories have been calculated 

as follows: x < 1 = 0,99/2 = 0.495; 1 <x < 7 = 1 + (5.99/2) = 3,995; 7 <x < 28 = 7 + (20.99/2) = 17.495; 28 <x < 365 = 28 + (336.99/2) = 196.495. 
k0  = (x1.w1)+(x2.w2)+(x3.w3)+(x4.w4). For example, the average lifespan for the Northern Territory Total for 1985-87 (Row 1) = 0.23 year and was 
calculated as follows: ko = (0.495*0.33)+(3.995*0.16)+(17.495*0.09)+(196.495*0.42) = 84.91 days/365 days = 0.23 years. 

(3) Differences in totals due to rounding. 

Source Table A2. 
Life table summary /Average lifespans 



TABLE A4 REGIONAL INDIGENOUS AND NON-INDIGENOUS DEATHS 

Statistical Sub-Division and Age at Death by Year of Registration for Deaths 
Total Total 

1985-1987 1990-1992 1995-1997 Indigenous NT 
Geographical Region 

Indig Non-Indig Total Indig Non-Indig Total Indig Non-Indig Total 1985-1987 

Darwin & NW NT 0-4 10 20 30 14 17 31 11 16 27 33 70 

10.14 1 4 5 3 - 3 2 2 4 5 11 

15-24 2 13 15 5 14 19 6 10 16 13 41 

25-34 10 23 33 9 22 31 14 17 31 31 71 

35.44 7 20 27 14 25 39 18 28 46 28 68 

45-64 12 24 36 19 35 54 28 42 70 42 87 

55-64 22 47 69 23 53 76 32 50 82 57 126 

65.74 18 43 61 20 49 69 21 53 74 47 106 

75+ 10 37 47 8 56 64 8 76 84 41 92 

Total 92 231 323 115 271 386 140 294 434 1990-1992 

Northern NT 0-4 13 9 22 14 2 16 12 1 13 43 69 

10-14 2 2 4 5 . 5 3 . 3 11 11 

15-24 5 7 12 10 3 13 7 1 8 27 49 

25-34 10 6 16 14 7 21 11 3 14 40 76 

36-44 9 9 18 15 6 21 17 4 21 48 84 

45-54 14 7 21 23 4 27 16 6 22 62 111 

55-64 21 8 29 24 7 31 18 5 23 65 141 

65.74 16 4 20 23 6 29 17 4 21 60 128 

75+ 11 3 13 11 4 15 13 5 18 47 124 

Total 101 54 155 139 39 178 114 29 143 19951997 

Central NT 0-4 10 8 18 15 7 22 14 3 17 37 57 

10-14 2 - 2 3 - 3 2 1 3 7 10 

15-24 6 8 14 12 5 17 10 4 14 23 38 

25-34 11 11 22 17 6 23 17 5 22 42 67 

35-44 12 11 23 19 5 24 21 7 28 56 95 

45-54 16 14 30 20 10 30 24 9 33 68 125 

55-64 14 14 28 18 16 34 24 14 38 74 143 

65.74 13 12 25 17 13 30 20 20 40 58 135 

75+ 20 13 32 28 17 45 28 21 49 49 151 

Total 104 90 194 j 149 79 228 160 84 244 

NT Totals 297 375 672 1 403 389 792 414 407 821 

Note: (1) Non-Indigenous deaths calculated by subtracting Indigenous deaths from total deaths. 
(2) Differences in totals are due to rounding. 

Source: Electronic transfer data from the Australian Bureau of Statistics Canberra Office. 

Australian Bureau of Statistics Catalogue No 3302.0 (Deaths - Austrolia) various years. 

Australian Bureau of Statistics Catalogue No 1300.7 (Northern Torritory Statistical Summary) vsrious years. 

Regional distributions/Averaged Deaths 



TABLE A5 NORTHERN TERRITORY INDIGENOUS AND NON-INI)IGENOUS POPULATIONS AND DEATHS 

Indigenous and Non-Indigenous Populations 

Populations 1980-1982 Populations 1985-1987 Populations 1990-1992 Populations 1995-1997 

Age Group Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous 

(a) (b) (c)(a)-(b) (a) (b) (c)=(a)-(b) (a) (h) (c)= (n)-(b) (a) (b) (c)r(a)_(b) 

0<1 2,875 558 2,317 3,386 864 2,522 3,632 1,300 2,332 3,638 1,319 2,319 

1-4 10,368 3,547 6,821 12,406 3,962 8,444 12,882 4,154 8,728 14,234 4,477 9,757 

5-14 26,051 8,191 17,860 29,260 8,977 20,283 29,564 10,261 19,303 31,457 11,620 19837 

1524 23,066 6,191 16,875 29,528 7,962 21,566 30,128 8,645 21,483 30,735 9,727 21,008 

25-34 26,816 3,963 22,853 32,807 5,331 27,276 34,284 6,444 27,840 36,013 7,760 28,253 

35-44 17,274 2,600 14,674 24,574 3,237 21,337 27,717 4,049 23,668 29,930 5,188 24,742 

45-54 8,728 1,888 6,840 12,103 2,135 9,968 15,674 2,432 13,242 20,883 3,123 17,760 

55-64 4,783 1,180 3,603 6,702 1,331 5,371 7,274 1,468 5,806 9,107 1,792 7,315 

65-74 2,123 816 1,307 2,788 671 2,117 3,106 681 2,425 4,057 823 3,234 

75+ 531 153 378 1,067 263 804 1,231 265 966 1,788 434 1,354 

Totals 122,615 29,087 93,528 154,421 34,733 119,688 165,492 39,699 125,793 181,842 48,263 335,579 

Indigenous and Non-Indigenous Deaths 

Populations 1980-1982 Deaths 1985-1987 Deaths 1990-3992 Deaths 1996-1997 

Age Group Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous Total Indigenous Non-Indigenous 

(a) (b) (c) = (a)- (b) (a) (b) (c) = (a) - (b) (a) (b) (c) = (a) - (b) (a) (b) (c) = (a) - (b) 

0<1 56 24 32 57 27 30 55 34 21 45 29 16 

1-4 23 14 9 13 6 7 14 9 5 12 8 4 

5.14 18 6 12 11 5 6 11 11 - 10 7 3 

15.24 46 21 25 41 13 28 49 27 22 38 23 15 

25-34 61 24 37 71 31 40 75 40 35 67 42 25 

35.44 64 31 33 68 28 40 84 48 36 95 56 39 

45.54 92 46 46 87 42 46 111 62 49 125 68 57 

55-64 107 59 48 126 57 69 141 65 76 143 74 69 

65-74 88 43 45 106 47 59 128 60 68 135 58 77 

75+ 77 38 39 92 41 51 124 47 77 151 49 102 

Totals 632 306 328 672 297 375 792 408 389 821 414 407 

Source: Tables Al and A4. 
Electronic transfer data from the Australian Bureau of Statistics Canberra Oflice. 

Australian Bureau of Statistics Catalogue No 1306.7 (Northern Territory Statistical Summary) various years 

10 year Non-Indigenous life tables/NT less Indigenous data 



TABLE A6 NORTHERN TERRITORY INDIGENOUS AND NON-INDIGENOUS REGIONAL POPULATIONS 

1985-1987 Regional Population 

Age Group Darwin and NW NT Northern NT Central NT 
Total Idigenous Non-Indig Total Idigenous Non-Indig Total Idigenous Non-Indig 

0<1 1,858 280 1,578 663 287 376 865 297 568 
1-4 7,192 1,366 5,826 2,038 1,111 927 3,176 1,485 1,691 
5-14 17,331 3,162 14,169 4,654 2,704 1,950 6,975 3,111 3,864 
15-24 17,372 2,741 14,631 4,542 2,400 2,142 7,614 2,821 4,793 
25-34 20,203 1,815 18,388 4,651 1,568 3,083 7,753 1,948 5,805 
35-44 15,768 1,113 14,655 3,389 892 2,497 5,417 1,232 4,185 
45-54 7,497 705 6,792 1,729 667 1,062 2,878 763 2,115 
55-64 4,067 429 3,638 897 378 519 1,738 524 1,214 
65-74 1,560 161 1,399 358 187 171 871 323 548 
75+ 589 56 533 130 75 55 348 132 216 

Totals 93,437 11,828 81,609 23,051 10,269 12,782 37,635 12,636 24,999 

1990-1992 Regional Populations 

Age Group Darwin and NW NT Northern NT Central NT 
Total Idigenous Non-Indig Total Idigenous Non-Indig Total Idigenous Non-Indig 

0<1 1,985 469 1,516 720 419 301 927 412 515 
1-4 7,162 1,562 5,600 2,467 1,253 1,214 3,252 1,338 1,914 
5-14 16,835 3,840 12,995 5,529 3,174 2,355 7,201 3,247 3,954 
15-24 17,809 3,313 14,496 4,991 2,513 2,478 7,328 2,819 4,509 
25-34 20,374 2,372 18,002 5,547 1,881 3,666 8,363 2,191 6,172 
35-44 17,718 1,492 16,226 4,052 1,197 2,855 5,947 1,360 4,587 
45-54 10,013 853 9,160 2,120 725 1,395 3,541 854 2,687 
55-64 4,612 505 4,107 963 423 540 1,700 540 1,160 
65-74 1,947 196 1,751 354 195 159 805 290 515 
75+ 727 64 663 108 65 43 396 136 260 

Totals 99,182 14,666 84,516 26,851 11,845 15,006 39,460 13,187 26,273 

Continued Next Page 

1986 to 1996 Regionalisation/sheet 2 



TABLE A6 NORTHERN TERRITORY INDIGENOUS AND NON-INDIGENOUS REGIONAL POPULATIONS 

1995-1997 Regional Populations 

Darwin and NW NT Northern NT Central NT 
Age Group Total Idigenous Non-Indig Total Idigenous Non-Indig Total Idigenous Non-Indig 

0<1 2,095 509 1,586 664 381 283 879 429 450 
1-4 8,086 1,708 6,378 2,695 1,304 1,391 3,454 1,465 1,989 
5-14 17,569 4,259 13,310 6,100 3,675 2,425 7,788 3,686 4,102 

15-24 18,214 3,654 14,560 5,119 2,863 2,256 7,402 3,210 4,192 
25-34 21,813 2,829 18,984 5,806 2,355 3,451 8,394 2,576 5,818 

35-44 18,772 1,981 16,791 4,399 1,465 2,934 6,759 1,742 5,017 

45-54 13,590 1,184 12,406 2,796 885 1,911 4,497 1,054 3,443 
55-64 5,775 604 5,171 1,135 478 657 2,197 710 1,487 
65-74 2,665 289 2,376 457 207 250 935 327 608 

75+ 1,040 97 943 228 120 108 520 217 303 

Totals 109,619 17,114 92,505 29,399 13,733 15,666 42,825 15,416 27,409 

Source: Electronic transfer data from the Australian Bureau of Statistics Canberra Office. 
Table Al. 
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TABLE A7 NORTHERN TERRITORY ESIMATED RESIDENT INDIGENOUS POPULATION 

ATSI Population, Total NT  
Age Experimental Estimates of ATSI, by Age, Experimental Estimates of the ATSI Population June 1991 to *Experimental Projections of the 

Group June 1986-1991 (ABS 3230.0) June 1996 (ABS 3230.0) ATSI Population June 1996-June 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

0-4 5,878 6,011 6,146 6,162 6,110 6,726 6,934 7,022 7,120 7,121 6,948 6,960 6,997 
5-14 9,691 9,707 9,861 10,098 10,401 11,556 11,582 11,798 12,092 12,365 12821 12,940 13,014 
15-24 9,128 9,382 9,528 9,620 9,678 10,595 10,760 10,813 10,847 10,925 10,932 10,991 11,101 
25-34 6,020 6,283 6,547 6,815 7,052 7,254 7,506 7,809 8,097 8,393 8,663 9,053 9,430 
35-44 3,521 3,686 3,852 4,036 4,227 4,771 4,946 5,116 5,330 5,556 6,759 5,933 6,059 
45-54 2,317 2,356 2,400 2,441 2,497 2,843 2,987 3,098 3,177 3,246 3,410 3,525 3,654 
55-64 1,428 1,488 1,524 1,552 1,571 1,786 1,832 1,877 1,883 1,936 1,957 1,979 2,046 
65.74 577 610 622 638 677 910 828 838 817 866 901 922 932 
75+ 326 323 318 311 301 433 475 446 425 404 485 479 454 

Total 1 38,885 39,846 40,798 41,673 42,614 46,874 47,860 48,817 49,788 50,811 51,876 1 52,782 53,687 

AThe estimated resident population is the official population estimates series 
compiled according to the place of usual residence of the population. 
These estimates of the indigenous population are 'experimental' in that the 
standard approach to population estimation is not possible because satisfactory 
data on births, deaths and internal migration are not generally available, As a 
result a method based on the use of life tables is used. The estimates are also 
affected by changes in the propensity of people to identify as being of 
indigenous origin. 
Further information can be obtained in the Explanatory Notes of'Experimental 
Estimates of Aboriginal and Torres Strait Islander Population' (3230.0).  

*These projections of the Indigenous population are referred to as experimental 
because of the experimental nature of the base population and the deficiencies 
in the quality of Indigenous births, deaths and migration data involved in 
deriving the population projection assumptions. The inclusion of an assumption 
for change in propensity to identify as Indigenous on a census form also adds 
to the experimental nature of the projections. 

Further information can be obtained in the Explanatory Notes of'Experimnental 
Projections of the Aboriginal and Torres Strait Islander Population' (3231.0). 

Source: Electronic transfer from the Australian Bureau of Statistics Canberra - Australian Capital Territory. 
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TABLE A8 1980-1982 ABRIDGED NORTHERN TERRITORY LIFE TABLE 

Total Northern Territory PopulatIon  

(1) (2) (3) (4) (5) (6) (7) (8) 

Ag. Cohool. Ag. lnl.yv,). Poopnrtino Dying Of 1,000 tl,, All,'. Sl.linn.ry Pnpt.11nn Lif. E.peoi.nny 

Th, tot.i 

Pop,d.tinn P..ind oflif. i'.oporlion nf Somber iloing ci Somber dying Somber of no,nb,y f Aoer.grnon,ber 

,ge groop. beln'rrncgr. porcon. dying Ike beginningof doning e.oh per.on. in per.00c in 1k!, of ye..,  of if, 

in ye.r. in e,oh doring r.oh .ge mmmci .ge nIeroi e.nh ,gn ,nd .,b.rqn,rmnh 

oohnrl .g. ifl,,,,i mol.mn. I .gr molemoci. cge inleroci 

Ion nn 
 

n 1°  i, d, Ln 10  
ne )h)  

n 

0<1 o x <m 0.019478 1,000 19 L it  990 65,347 65.35 

1-4 ,x 4  0.006640 981 7 3 L 4  2,932 64,356 65.63 

5-14 4X,4 0.006888 974 7 ,oLoo 9,707 61,425 63.06 

15.24 ,5X24 0.019765 967 19 0 L 04  9,577 51,718 53.47 

25-34 yyXj 0.022517 948 21 joL34 9,375 42,141 44.44 

35-44 33X 44 0.036442 927 34 ,0 L 44  9,099 32,765 35.35 

45.54 40 X54 0.100634 893 90 IO L 54  8,481 23,666 26.50 

5564 00 x 61 0.203248 803 163 I o L 64  7,216 15185 18.91 

65-74 65X id 0.345903 640 221 )fo 'o 5,292 7,069 12.45 

75+ 75X73, 1.000000 419 419 L rs. 2,677 2,677 6.40 

Input Data 

I), (i) p J p (k) 

56 2,875 2,847 0.019670 

23 10,368 10.357 0.002221 

18 26.051 26,042 0.000691 
46 23,066 23,043 0.001996 
61 26,816 26,786 0.002277 
64 17,274 17,242 0.003712 

92 8,728 8,682 0.010597 

107 4,783 4,730 0.022624 

87 2,123 2,080 0.041837 

77 531 493 0.156345 

Table AS, 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 x ) is open ended, 

q, = 2,i m, + 2+n *51,, probability of dying during age interval, - whore • is equal to the cohort interval in years. The probability of the 75+  cohort dying is 1. 

1,. = I, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohortJgroup of 10. 

d, = 1, °q,, the number of poison who, on the average, died at age • last birthday (ie. between the ages of. and ,, exactly). 

f, L, = *(((, +1,,,) - 2), number of average person years lived between the exact age of • and 

For the terminal () cohort 75+ years, L 0  = 1, ± in , given that life expectancy e, = T, + 1,, and that T, = L,,, L 0 = e 0  l,  or L,, = I in,. 

T, = L, + L,,, + ....+ L,,,,' , (where, is the highest age achieved), the number of persons aged, and over in a stationary population, 

o, = T, + I , , life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,,  e , 1 + in 

D, = number of deaths aged during each age interval. 

P, = number of persons at the end of each age interval cohort. 

It. P, = number of persons at the mid point ofeach age interval. P, = P, - (D, ± 2) 

I. in, = age specific mortality rate, m, = D, + P,. 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Webaite document); Karmel and Polasek (1977); Pollard eta! (1981); 

and Po'essart (1972). 
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TABLE A9 1985-1987 ABRIDGED NORTHERN TERRITORY LIFE TABLE 

Total Northern Territory Population  

(1) (2) (3) (4) (5) (6) (7) (8) 
Ago Cohorts Ago Intorvoin Proportion Dying Of 1000 Born Alivo Stationery Population Lire Enpeoionoy 

The total 

Population Period of life Proportion of Nnmbor lining nt Na.ahar dying Number of number of Average number 

ago grunpa between ages i,oreons dying the beginning of during each porsons in persona in this of years of life 

in years in oaoh during each age interval 00 interval enoh age and subsequent remaining at each 

cohort age interval interval age intervals age interval 

Ore sole (a) ,
(b) q 1 (d) d • (a) • L M T,r (g( o (h( 

0<1 oX <i 0.016834 1,000 17 L 0  992 70,052 70.05 

1-4 IX4 0.003140 983 3 3 L 4  2,945 69,061 70.24 

5.14 4X 14 0.003753 980 4 ioLu 9,782 66,116 67.46 

15-24 15x21 0,013799 976 13 10 L 24  9,697 56,334 57.70 

25-34 23X3 0.021563 963 21 10 L 34  9,525 46,637 48.43 

35.44 35X44 0.027331 942 26 10 L 44  9,293 37,112 39.39 

45.54 43X4 0.069631 916 64 J0 L )4  8,845 27,819 30.36 

55.64 6sX64 0.173339 853 148 10 L 64  7,787 18,974 22.25 

65-74 66 X 74 0.324655 705 229 10 L 74  5,904 11,186 15.87 

75+ 7,X75+ 1.000000 476 476 L 76, 5,282 5,282 11,10 

Input_Data  

D 0 1  p 01  p(h) 
m0 in 

57 3,386 3,358 0.016977 

13 12,406 12,400 0.001048 
11 29,260 29,255 0.000376 
41 29,528 29,508 0.001389 
71 32,607 32,572 0.002180 
68 24,574 24,540 0.002771 
87 12,103 12,060 0.007214 

126 6,702 6,639 0.018979 
106 2,788 2,735 0.038757 
92 1,067 1,021 0.090108 

Source: Table A5. 

Regional death data is only available for the age intervals listed above. Disaggrogated regional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysIs. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,. The last age group (,'.x is open ended. 

q. = 2,1 *y 
0 ~ 2+,i * 111 0 , probability of dying during age interval 0  where 0  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

10*0  = 1, - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohoi'tlgroup of I. 

d. = 1. *q 
, the number of person who, on the average, died at age last birthday (ie. between the ages of, and exactly). 

I. L 0  = *((l o  + 1000)  - 2), number of average person years lived between the exact age of,  and ccl' 

For the terminal cohort 75+ years, L 0 , = l,, + iii given that life expectancy e 0  = T 0  + 1, and that T 01  = L 01 , L 01  = e 01 or L 0 , = 1, -' tit 0' 

T 0  =L r  + L 00. + ....+ L 0+0 ,0  (where is the highest age achieved), the number of persons aged a  and over in a stationary population. 
0 = T 0  + 10, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in.,  e 1  = 1 + tit01 

D 0  = number of deaths aged during each age interval. 
P = number of persons at the end of each age interval cohort. 

k. P. = number of persons at the mid point of each age interval. P 0  = P - (D 0  + 2) 

1. in 0 = age specific mortality rate, in 0 = D C  + P 0 . 
When intervals are greater than one year, then in equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

N,: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Wobsite document); Rarmel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE AIO 1990-1992 ABRIDGED NORTHERN TERRITORY LIFE TABLE 

Total Northern Territory Population  

(1) (2) (3) (4) (5) (0) (7) (8) 
Ago Cohort. Age lntrrvet. Proportion Dyiog Of 1,000 Be- Afro stntionnry Popuintion Life Enpeoteeny 

The total 

Populottoo Portod of life Proportion of Nonobor living at Nombor dying Number of number of Avarngo number 

age group. bet wren ngee per.00s dying the beginning of during onob person, in person. in this ofyenre oflifo 

in year. in eoeh during each ego interval age interval mob age and eubnrqoeut remninlng at Onrh 

ouhort age interval iutmr,nt age Intervals ugo interval 

see note q • 
(o) t  • M d • • T 0  ° e • 

(h) 

0<1 ,,x<, 0.015143 1,000 15 L 0  992 68,871 68.87 

1-4 ,X4 0.003257 985 3 3'4 2,950 67,879 68.92 

5-14 414 0.003715 982 4 jo L 14 9,798 64,929 66.14 

15-24 1oX2, 0.016146 978 16 ,0L 24 9,701 55,131 56.37 

25-34 25.T34 0.021663 962 21 10 L 34  9,518 45,430 47.21 

35.44 35X44 0.029899 941 28 10 L.14  9,273 35,912 38.15 

45.54 45X24 0.068631 913 63 ioL54  8,819 26,639 29.17 

55-64 5 x 64 0.178289 851 152 ,0 L 64  7,747 17,820 20.95 

65-74 65X7, 0.347637 699 243 IoL  74 5,774 10,073 14.41 

75+ 75X73+ 1.000000 456 456 L 76 + 4,298 4,298 9.43 

Input_Data 

D O 11' p 0t  p0 ' m0 in 

55 3,632 3,605 0.015259 
14 12,882 12,875 0.001087 
11 29,564 29,559 0.000372 
49 30,128 30,104 0.001628 
75 34,284 34,247 0.002190 
84 27,717 27,675 0.003035 

111 15,674 15,619 0.007107 
141 7,274 7,204 0.019574 
128 3,106 3,042 0.042078 
124 1,231 1,169 0.106074 

Table A5. 

Regional death data is only available for the age intervals listed above, Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data fornoat to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,. The last age group (75 x 750) is open ended. 

q, = 2;o *711 0  - 2+n , probability of dying during age interval, - where is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

10*0 = 1 d0 , the number of persons who, on the average, attain the exact age of, out of the original cohort/group of l 0  

d. = l u  'q r . the number of person who, on the average, died at age, last birthday (ie. between the ages of, and s.,,  exactly). 

L 0  = *((j + l+) ~ 2), number of average person years lived between the exact age of, and rol' 

For the terminal () cohort 75+ years, L , = 10 , + IIIOI given that life expectancy e0  = T 0  ± 1, and that T 0 , = L ,, L,j  = c,, *1 or L 01 = 1 0, + m 01' 

T. = L 0  + L 0.,0  + ....+ L 0 ,,0 ,, (where , is the highest age achieved), the number of persons aged, and over in a stationary populatien. 

° e 0  = T. + 1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in, e0 , = 1 + in,,, 

D 0  = number of deaths aged during each age interval, 

P, = number of persons at the end of each age interval cohort. 

k. p = number of persons at the mid point of each age interval, P 0  = P - (D 0  + 2) 

I. ,,i. = age specific mortality rate, '00 = D. - P 0 . 

When intervals are greater than one year, then in * equals the total deaths for each interval divided by the sum of the estimated ntid-year populations. 

iote Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE All 1995-1997 ABRIDGED NORTHERN TERRITORY LIFE TABLE 

Total Northern Territory Population  

(8) (4) (5) (6) (7) (8) 
AgeIntervel. ProportionDying Of 1000 B'rn Attn. St.tiooeey Popnt.tloo Life Enpeotenoy 

The tot.I 

r 

Period oflif. Proportion of Non,btnliviegel Sombredying Mno,berof nomberof Averegn nonnber 

bntmneeo.ge. perron. dying the beginning of doting rroi, per.on. in p,r.00. in Ibi. of peer. olilfe 

in mob doting eeoh .gr interv.l Jr. in eve1 eeoh .g. end cob .eqot mogettit 

oohnvt .gt interv.t intr,n.I .g,  iniervel. .g,  lotervel 

5,. not, o too •
)b) q j,  (d) d,1°1  ,, L o lD T, (t) ° e 

0<1 oxi 0,012366 1,000 12 t o  994 71,843 71.84 
1-4 IX4 0.002527 988 2 jL 4  2,969 70,849 71.74 
6-14 4 X 14 0.003174 985 3 10 L 14  9,836 67,890 68.91 

15-24 15 x 0.012295 982 12 tot24 9,760 58,054 59.12 

25-34 25X34 0.018450 970 18 ,0 L 34  9,610 48,294 49.79 
35.44 33X44 0.031294 952 30 10 L 44  9,371 38,684 40.63 

45-64 43 x 54  0.058287 922 64 ,0 L 54  8,954 29,313 31.78 

55-64 53 x 04  0.146659 868 127 jo L 54  8,048 20,389 23.44 

65-74 63X 74 0.289420 741 214 lo L 14 6,339 12,311 16.61 

75+ 75X 75,  1.000000 627 627 L 7y, 5,972 5,972 11.34 

input_Data 

D,111  p(j) p,(ti m ,w 

45 3,639 3,617 0.012443 
12 14,234 14,228 0.000843 

10 31,457 31,452 0.000318 

38 30,735 30,716 0.001237 
67 36,013 35,980 0.001862 
96 29,930 29,883 0.003179 

126 20,883 20,821 0.006004 
143 9,107 9,036 0.015826 
136 4,057 3,990 0,033839 
161 1,788 1,713 0.088175 

Source: Table AS. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS duo to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75x is open ended. 

q, = 2ri °ni, - 2+,i 5m,, probability of dying during age interval. - where, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1, 
I = I, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group of I, 
d, = , *q,, the number of person who, on the average, died at age last birthday (ie. between the ages of, and ., exactly), 

L, = ,*(0, + I,,,) + 2), number of average person years lived between the exact age of, and 
For the terminalC) cohort 76+ years, L,1  =I,+ in,1  given thatli.fe expectancy e, = T, ± I,, andthat T,1  L,1 , L,, e,1 01,1  ort,1  =I,+ 
T, = L, + L,,, + ....+ L, 'no  (where,, is the highest age achieved), the number of persons aged, and over in a stationary population. 
'e, = T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the cefltral death rate for each cohort m, c, = 1 - In, 
D, = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P, = P, - (D, ± 2) 
I. in, = age specific mortality rate, in, = B, + P, 

When intervals are greater than one yeas', then in, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

j4g: Formulae sourced from the following publications - Department of Public l-lealth and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al(1981); 
and Pressart (1972). 
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TABLE Al2 1980-1982 ABRIDGED NORTHERN TERRITORY INDIGENOUS LIFE TABLE 

Indigenous Poputatinn  

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort. Oge lnterr.I. Proportion Dying Of 1000 Born Aim. St.tion.ry Popointion Lif. r.Ot.fl 

The toi.l 

Popotiioo Period of life Proportion of Nonober living nt Nonober dying N,00b.rof no,nbrrof Arer.g. oon,ber 

.g. groop. brio.g.. per.on. dying the beginning of doring mob Pe.Ou 1. p.r.no. in thi. of yrnr. ofIif 

in ye.r. In e.oh doring e.oh ,gm micro.1 .gr ..oh cr nd 

onhort .ge inlervci mmmci .g. int.rv.I. .gr iom.rvci 

q (o) r(d)  L O t0  T,1  

0<1 0X < , 0.043011 1,000 43 t o  978 54,256 54.26 

1-4 I X4 0.011794 957 11 3 L 4  2,854 53,277 55.67 

5-14 4X 14 0.007301 946 7 jo L 14  0,422 50,423 53.32 

15-24 15X04 0.033410 930 31 ,1 L 24  9,231 41,001 43.67 

25-34 23X3 0.058954 907 53 I o L 44  8,807 31,770 35.01 

35-44 11X44 0.113159 854 97 ,0 L 44  8,056 22,963 26.89 

45-54 43X34 0.219570 757 166 ioLs4 6,742 14,907 10.68 

55-64 11X64 0.408163 591 241 ,0 L 64  4,704 8,165 13.82 

65-74 63X u 0.425953 350 149 to L N 2,753 3,461 9.89 

75+ 73 x 73, 1.000000 201 201 L  75, 708 708 3.53 

Input Data 

p() p (k) )i) 

24 558 546 0.043956 
14 3,547 3,540 0.003955 

6 8,191 8,188 0.000733 
21 6,191 6,181 0.003308 
24 3,063 3,961 0.006074 

31 2,600 2,585 0.011995 

46 1,888 1,861 0.024666 

59 1,180 1,151 0.051282 
43 816 795 0.054122 

38 153 134 0.283582 

Source: Table AS. 

a. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been baaed on the regional data format to facilitate comparative analysis. 

It. The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group x .) is open ended. 

q, = 2n °m ± 2+n °,lm,, probability of dying during age interval, - where is equal to the cohort interval in yeou-s. The probability of the 75+ cohort dying is 1. 

li,. = 1, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohortigroup oft, 

o. d, = *q,, the number of person who, on the average, died at age last birthday (ie. between the age8 of, and mu  exactly). 

f, L = *((l, + -1- 2), number of average person years lived between the exact age of,  and ,.u. 

For the terminal (,) cohort 75+ years, L , 1, + in, given that life expectancy e, = T, + I,, and that T, = L ,, L <  = e , or = I, in 

g. T, = L, + I,, , + ....+ L, , (where is the highest age achieved), the number of persons aged • and over in a stationary population. 

It. 0. = T, - 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m, e , = 1 in 

D, = number of deaths aged during each age interval. 

P 0  = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P, = P 0  - (D, 2) 

I. in, age specific mortality rate, in 0  = D, -1  P, 
When intervals are greater than one year, then iii, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae aourced from the following publications - Bepartnoent of Public Health and Community Medicine (Website document); Kai'mel and Polasok (1977); 1'oliard eta1 (1981); 

and Preasart (1972). 

10 year tot,) NT lit,, tnl,loli 98)) 



TABLE A13 1985-1987 ABRIDGED NORTHERN TERRITORY INDIGENOUS LIFE TABLE 

Indigenous Population 

(1) (2) (3) (4) (5) (8) (7) (8) 
Ago Cohort. Age Interval. Proportion Dying 011,000 Bore Alive Stationery Population Life Eupecisucy 

Population Period of life Proportion of Number living at Number dying Number of 

The total 
number of Average number 

age groups botweon age. persoos dyiog the begteolog of during  neob persons in  person. to this  of year. of life 
in years to each during neck age interval age Iniervel each age and subsequent remaining at each 

cohort age Interval interval age intervals egn interval 

See note to oc q 0 101  (d) d 0
(C) ,,L )I)  Tr  (t) ce c(l) 

0<1 0,032530 1000 33 L 0  984 57,820 57.82 
1-4 IX4 0.004498 987 4 3 L 4  2896 56,836 58.75 

5-14 4 X 14 0.005556 963 5 10 L 14  9,604 53,940 56.01 

15-24 15X24 0.017445 958 17 ,0 L 24  9,494 44,336 46.29 

25.34 23X3 0.056668 941 53 ,0 L 34  9,144 34,842 37.02 
35-44 3 x 4  0.083259 888 74 10 L 44  8,508 25,698 28.95 
45-54 45X54 0.180723 814 147 10 L 54  7,403 17,190 21.12 
55-64 SSX64 0.359055 667 239 ,0 L 64 5,470 9.787 14.68 
65.74 65 x 74  0.532578 427 228 ,0 L 74  3,135 4,317 10.10 
75+ 75x75* 1.000000 200 200 L 75* 1,181 1,181 5.91 

Input Data 

D 0 m P 0  P0 1k) in 
(I) 

27 830 817 0.033068 
6 3,996 3,993 0.001503 
5 8,977 8,975 0.000557 

14 7,962 7,955 0.001760 
31 5,331 5,316 0.005832 
28 3,237 3,223 0.008688 
42 2,135 2,114 0.019868 
57 1,331 1,303 0.043762 
47 671 648 0.072587 
41 263 243 0.169072 

Source: Table AS. 

Regional death data is only available for the age intervals listed above. Disaggregated t'egional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.. The last age group (75 x ) is open ended. 

q = 21t *010  ` 2+n *111 0 , probability of dying during age interval, where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 
I = 10 d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortlgroup of 1. 
d tO *q0, the number of poison who, on the average, died at age, last bii'thday (ie. between the ages of , and 000  exactly). 

1. L = 0*((l 0  + 10.0) ± 2), number of average person years lived between the exact age of, and 001. 

For the terminal C) cohort 75+ years, L 0, = l + in of,  given that life expectancy a. = - 10, and that T 01  = L 0j, L j  = e01 *101  or L 01  = 1 111 01. 

T 0  = L 0 + L + ....+ L (where is the highest age achieved), the number of persons aged and over in a stationary population. 

°e, = T 0  -' 10, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in., a 0, = 1 + 11101 

D = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

If. P 0  = number of persons at the mid point of each age interval. P 0  = P - (D 0  + 2) 

I. 111 0  = age specific mortality rate, ,n = D 0  + P 0 . 
When intervals are greater than one year, then 1110 equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

jpf: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard at al (1981); 
and Pressart (1972). 

10 year indigenous life isb(es/1988 



TABLE A14 1990-1991 ABRIDGED NORTHERN TERRITORY INDIGENOUS LIFE TABLE 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Ago Cohorto Age Intervals Proportion Dying Of 1,000 Born Alive Stationnry Population Life Eap,,tnncy 

Population Period of life Proporiton of Number living at Number dying Number of 
The total 

number of Avernge number 

age groups between ages persons dying the beginning of during each persons in persons in this of years of life 

in years in each during each age interval age interval each age and subsequent reniutning at each 

cohort age interval interval uge intervals ugo interval 

See ssote t°  a to q °> 
1(0 d 0 1°1  5 L °e (h) 

0<1 0 x,1  0.026154 1,000 26 L 0  987 55,178 55 19 

1-4 IX4 0.006486 974 6 3 L 4  2,912 54,191 55n5 

5-14 4x 14  0.010669 968 10 ,0 L 1 , 9,624 51,279 5300 

15-24 15X24 0.030799 957 29 15 L0, 9,425 41,655 43.52 

25-34 25X34 0.060386 928 56 ,0 L 3., 8,997 32,231 34,74 

35-44 0.112544 872 98 10 L 41  8,227 23,233 26.65 

45-54 .15X5,1 0.228698 774 177 ,5 L 54  6,851 15,007 19.40 

55-64 55X6f 0.369213 597 220 ,0L<i 4,865 8,156 13.67 

65-74 65 x 7.1  0.630915 376 237 ,0 L74  2,576 3,290 8.74 

75+ 1.000000 139 139 L 7  714 714 5.14 

Input Data 

D p0t p(k) 
rn 0 (1)  

34 1,300 1,283 0.026500 

9 4,154 4,150 0.002169 
11 10,261 10,256 0.001073 

27 8,645 8,632 0.003128 

40 6,444 6,424 0.006227 
48 4,049 4,025 0.011925 

62 2,432 2,401 0.025823 

65 1,468 1,436 0.045280 
60 681 651 0.092166 

47 265 242 0.194617 

Source: Table AS. 

R. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,  The last age group ( 75 x fl.,) is open elided. 

q, = 2n *,n • ± 2+n ni,,  probability of dying during age interval, - where , is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,, = 1, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group ofl 0  

e, d, = i, *q,,  the number of person who, on the average, died at age last birthday (ie. between the ages of, and ,,,, exactly). 

L. = *((j, + 1,,,) ± 2), number of average person years lived between the exact age of, and ,l. 

For the terminal (,) cohort 75+ years, L,, = 1,, - in,, given that life expectancy e, = T, ± 1,, and that T,1  = L,,, L.,, = e ,,*l,, or L,, = 1 ., ' 

T, = L, + L,,, + ... .+ L ,.,, (where is the highest age achieved), the number of persons aged, and over in a stationary population. 

°e, = T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,;  a,, = 1 nt,, 

1. D, = number of deaths aged during each age interval. 

P, = number of persons at the end of each age interval cohort, 

F, = number of persons at the mid point of each age interval. F, = (D, 2) 

I. in, = age specific mortality rate, in, = D, ± P,. 
When intervals are greater than one year, then in 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al(1981); 

and Pressart (1972). 
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TABLE A15 1995-1997 ABRIDGED NORTHERN TERRITORY INDIGENOUS LIFE TABLE 

Indigenous Population 

(1) (2) (3) (4) (5) - (6) (7) (8) 
Age Cohort. Ago interval. Proportiou Dying Of 1,000 Bern Mine Stationary Population Lila Enprotanoy 

Population Period of life Proportion of Number iiciog at Number dying Number of 
The total 
number of Average nomber 

age group. between agoa peranna dying the beginning of during eooh par.nna in poreona to thin ofyanra ofi)fr 
in yearn in eaoh during raob ago tntrrvai ego interval ouch age and .ubarqaent remaining at mob 

cohort ago interval interval age intervals age intervoi 

(a) (0) j)d) d 0 L s if t T 0  ° e (b( 
See note n too 

0<1 0 x<1  0.021593 1,000 22 L0  989 58,109 58.11 

1.4 i-4 0.005380 978 5 3 L 4  2,927 57,120 58.38 
5-14 4 x,4  0.006008 973 6 ,0 L 14  9702 54193 55.69 

15.24 IS X24 0.023397 967 23 ,0 L 24  9,560 44,490 45.99 

25-34 23 x 34  0.052837 945 50 2 L 34  9,197 34,931 36.98 
35.44 35X44 0.102941 895 92 IoL44 8,487 25,733 28.76 

45.54 45 x 54  0,198309 803 159 ,0 L 14  7,231 17,246 21.49 

55-64 55 x 04  0.348235 643 224 ,0 L 61  5,314 10,016 15.57 
65.74 63 x 74  0.535055 419 224 ,0 L 74  3,072 4,702 11.21 

75+ 71 x 71+  1.000000 195 195 L73+ 1,630 1,630 8.36 

Input Data 

D01° P u) p(k) m0 0  

29 1,343 1,329 0.021829 
8 4,453 4,449 0.001798 
7 11,620 11,617 0.000603 

23 9,727 9,716 0.002367 
42 7,760 7,739 0.005427 
56 6,188 5,180 0.010853 
68 3,123 3,089 0.022014 
74 1,792 1,755 0.042166 
58 823 794 0.073048 
49 434 410 0.119658 

Source: Table AS. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of. The last age group (73 x 710) is open ended. 

q, = 2n *111. 2+n *FO 0  probability of dying during age interval, . where ,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

10.. = 1 0  - d 0 , the number of persons who, on the average, attain the exact age of 0  out of the original cohort/group of 1. 
d 0  = 1 °q 0 , the number of person who, on the average, died at age last birthday (ie. between the ages of, and exactly). 

L. = *((1. + 1 0*0 ) - 2), number of average person years lived between the exact age of and 001' 

For the terminal () cohort 75+ years, L01  = 101 ± in given that life expectancy e 0  = Tx  - 10, and that T 0 , = L01 , L01  = eni*l. or L01 101 ± 11101, 

T 0  L0  + L,.0  + ... .+ L a  000 (where is the highest age achieved), the number of persons aged and over in a stationary population. 

K. ° e0  =Tr -  1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort no0 , e01  = 1 ± ifl0 

D0  = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

P0 = number of persons at the mid point of each age interval. P. = P, - (D 0  ± 2) 

1. in. = age specific mortality rate, in0  = + P0 . 
When intervals are greater than one year, then in. equals the total deaths for each interval divided by the suin of the estimated mid-year populations. 

NQt: Formulae sourced from the following publications- Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A16 1980-1982 ABRIDGED NORTHERN TERRITORY NON-INDIGENOUS LIFE TABLE 

Non-Indigenous Population  

(1) (2) (3) (4) (5) (6) (7) (8) 

5g. Cohori. Agn inloro.i. Propo,lion Dying Of 1.000 Bon, Silo. SiIion..ry Popoiniion Lit, Eopnot.noy 

Tb, ,ot.i 

Popol,iioo Fnoiod ofilfo Pooporlion of No,nb..n iioing l Nob.rdying f0000b.rof f  Ar.g,,,on,b., 

.g, g000p. h,i.o n,,,... per.on. dying lb. b.gin,,ing of doniogn.oh pcon in p.n.on. in thl. of oftil'. 

in yn. in ..oh driog ..ch .gn iotervni ,g,  ..oh ,g. nod .ob ,yqnInnfd(0  

ooh,,o .gnint.rv.I ln1n0VI .gn ioioro.I, .go int.ro.i 

S..noie I. ..(b)  q0
(( 

j, 
 d,1° ,, LO 0  T,  ( a )  

0<1 o x < , 0.013811 1,000 14 L 903 70,667 70.67 

1-4 IX4 0.003953 986 4 3 L 4  2953 69,674 70.65 
5-14 4 x u 0.006699 982 7 ,0 L 14  9790 66,721 67.92 

15-24 15 x 21  0.014717 976 14 to  L 24  9,685 56,931 58.35 

25-34 25x.r1 0,016073 961 15 ( yL 34  9,536 47,246 49.15 

35.44 35X 44 0.022263 946 21 ,0 L 4  9,354 37,710 30.87 

45.54 43X 54 0.065276 925 60 ,0115 8,947 28,356 30.66 

55.64 33X64 0.125687 864 109 / yL 54  8,101 19,410 22,45 

65-74 6 x 74  0,298112 756 225 ,0 L F4 6,432 11,308 14.96 

75+ 75X 7, 1.000000 530 530 L 73 ,  4,877 4,877 9,19 

Input Data 

p p (hi m • (I) 

32 2,317 2,301 0,013907 
9 6,821 6,817 0.001320 

12 17,860 17,854 0.000672 
25 16,875 16,863 0.001483 

37 22,853 22,835 0.001620 

33 14,674 14,658 0,002251 

46 6,840 6,817 0.006748 

48 3,603 3,579 0.013412 

45 1,307 1,285 0.035033 

39 378 369 0.108787 

Source: Table AS. 

a, Regional death data is only available for the age intervals listed above. Dissggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (ux ,) is open ended. 

q, = 2n 0n1 0  + 2+n °ni,, probability of dying dui'ing age interval, - where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1, 

1,., 1 - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1, 

d, = 1. *q,,  the number of person who, on the average, died at age • last birthday (ie. between the ages of, and ... exactly). 

f L, 2), number of average person years lived between the exact age of, and,,. 

For the terminal(,)cohort 75+ years, L,, 1,I  + 01,1 giventhatlifeexpectancye, = T, + I,, andthatT,1  =L,1 , L,, =e,1 51,1  orL,1  "I, ~ it,. 

T, = L, + L_ + ....+ L, , (where • is the highest age achieved), the number of persons aged • and over in a stationary population. 

0  e, = T, - 1,, life expectancy at a given age interval. For the terminal cohort 75+ years Life expectancy is the reciprocal of the central death i-ate for each cohort m,. c, = 1 + at, 

D, = number of deaths aged during each age interval. 

P, = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P, = P, - (D, - 2) 

I. to, = age specific mortality rate, in, = D, + P,. 
When intervals are greater than one year, then iii, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard at sl (1981); 

and Pressart (1972). 
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TABLE A17 1985-1987 ABRIDGED NORTHERN TERRITORY NON-INDIGENOUS LIFE TABLE 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 
Age Cohorts Ago Intervsi. Proportion Dying Of 1,000 Bore Alive Stationary Popolatica Life Enpectnnoy 

Popointion Period of life Proportioo of Number  livIng at Number dying Number of 
The Intel 
nou,bnr of Avernge number 

ego groops between ages persona dying  the beginniogof during each persons In pereona in this  of yesra of life 
in years in each during caoh age interval age intervni each age and sobseqoent reosalaing at each 

cohort age  interval Interval age intervals age Interval 

(a) q 0 (0)  to (d) d (a) 0L O '  T0 (o) o (h) 
See note o too 

0<1 0.011737 1,000 12 L 0  994 73,098 73.10 

1-4 IX4 0.002495 988 2 3  L I  2,961 72,104 72.96 
5-14 4 X 14 0.002954 986 3 i0 L 14  9,843 69,143 70.14 

15-24 IS X 24 0.012908 983 13 toL 20  9,765 59,299 60.33 

25-34 26 X 34 0.014569 970 14 10 L 34  9,631 49,534 51.06 
35-44 3 x 44  0.018590 956 18 ,0 L. 4  9,472 39,902 41.74 

45-54 45X54 0,044246 938 42 10 L 54  9175 30,431 32.43 

55-64 55 x 64  0,121447 897 109 10 L 64  8,423 21,255 23.70 
65.74 65x74 0.220520 788 174 10 L 74 7,010 12,832 16.29 

75+ 1.000000 614 614 L 75 , 5,822 5,822 9.48 

Input Data 

D 0 1>  p tJ( p )h) in 

30 2,556 2,541 0.011806 
7 8,410 8,407 0.000833 
6 20,283 20,280 0.000296 

28 21,566 21,552 0.001299 
40 27,276 27,256 0.001468 
40 21,337 21,317 0.001876 
45 9,968 9,946 0.004525 
69 5,371 5,337 0.012930 
59 2,410 2,381 0.024785 
51 509 484 0,105481 

Source: Table AS. 

Regional death data is only available for the age intervals listed above. Disaggregat.ed regional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the loft of, and the upper limit the number on the right of,, The last age group (73 x +) is open ended. 

q. = 2)0*1)0 0  + 2+)) ni r , probability of dying during age interval whore , is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,+, = 1 - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1 

d 0  = l *q,, the number of person who, on the average, died at age, last birthday (ie. beween the ages of. and ,,,, exactly). 

L = n*((l e  + 10+0 2), number of average person years lived between liii' exact age of, it nd  

For the terminal ( ) cohort 75+ years, L ci = l, + III 01  given (hat life expeclaucy e , = 7', + 1,, and that T 01  = L , L 0  = e, *1 i  orL 0  = 101 + rn 0 . 

T 0  = L 0 + L + ....+ L 0*00  (where is the highest age achieved), the uumbei of persons aged, and over in a stationary population. 

It. ° e0  = T, + 1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in.;  e0 1 = 1 ± 

D 0  = number of deaths aged during each age interval. 

P 1  = number of persons at the end of each age interval cohort. 

it. P 0  = number of persona at the mid point of each age interval. P 0  = P - (D 0  + 2) 

I. (n 0  = age specific mortality rate, in 0  = D r  - P 0 . 
When intervals are greater than one year, then in 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

N±: Formulae sourced from the following publications- Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard eta! (1981); 
and Presaart (1972). 
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TABLE A18 1990-1992 ABRIDGED NORTHERN TERRITORY NON-INDIGENOUS LIFE TABLE 

Non-Indigenous PopulatIon 

(1) (2) (3) (4) (6) (6) (7) (8) 

Ago Coboria Ago latervaln ProportIon Dying Of 1000 Born Alive Stationery Popolntlon Life P.npeeinocv 

Popelntboa Period of life Proportion of Number livIng at Number dying Nu,nt,or of 

The bid 

number of Avorngrnuo hrr 

age groopo boiweeo agen pernoon dying tho bogiunlog of during eech pernon. In prroonn in thin of yrnon of life 

In yearn in nob during each age intnrvnl age interval nob age and nuhnequeot remaining at rech 

cohort age Interval interval age iatervaln age ictervol 

o tan 0
(b) (d) d, ,,L 

lg) 
°e0 

(h) 
Be. note 

0<1 0.008997 1000 9 L 996 75,306 75.31 

1-4 IX4 0.001718 991 2 31, .1 2970 74311 74.99 

5-14 4X 14 - 989 - iOL u 9,893 71,340 72.11 

15-24 1 x 24  0.010194 989 10 ,0 L 24  9,843 61,447 62.11 

25.34 25 X34 0.012501 979 12 ,0 L 9,731 51,605 52.70 

35-44 35 x 44  0.015107 967 15 io1,44 9,597 41,874 43.30 

45-54 45X34 0.036397 952 35 (3 L 34  9,350 32,277 33.89 

55-64 55 x 64 0.123617 918 113 ,0 L 01 8,610 22,927 24.98 

65-74 6 x 7  0.248993 804 200 ,0 L 74 7,041 14,317 17.80 

75+ 75X75+ 1.000000 604 604 L 7,276 7,276 12.05 

Input Data 

1 n P, 1,, rn 0  

21 2,334 2,324 0.009038 
5 8,728 8,726 0.000573 

19,303 19,303 
22 21,483 21,472 0.001025 

35 27,840 27,823 0.001258 
36 23,668 23,650 0.001522 

49 13,242 13,218 0.003707 
76 5,806 5,768 0.013176 
68 2,425 2,391 0.028440 

77 966 928 0.083019 

Source: Table AS. 

a. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

Ii. The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,, The last age group (73 x '.+) is open ended. 

C. q = 21t 5 in + 2+,i , probability of dying during age interval, - where,, is equal to the cohort interval itt years. The probability of the 75+ cohort dying is 1. 

1., = 1. - d, the number of persons who, on the average, attain the exact age of, out of the original cohort/group nfl, 

d, = 1, 5q,, the number of person who, on the average, died at age last birthday (ie. between the ages of,  and non exactly) 

L = '°((l + l000) ± 2), number of average person years lived between the exact age of , and 0' 

For the terminal () cohort 75+ years, L j  = l, + in CI, given that life expectancy en = T x  '- 1, and that T 01  = L,, L , = e0  o1 or L 01 = l - iii  1 . 

T 0  = + L + ... .+ 1, 0  00' (where is the highest age achieved), the number of persons aged a  and over in a stationary population. 

0 
 e 0  = 1u, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death tate for each cohort mn. eel = 1 m0i 

D = number of deaths aged during each age interval. 

P 0  = number of persons at the end of each age interval cohort. 

k. P. = number of persons at the mid point of each age interval. P. = P - (D 0  + 2) 

I. in, = age specific mortality rate, in 0 = D x  + P, 
When intervals are greater than one year, then in 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 

10 year Non.indigonous life lablen/l,bfc lotte 1991 



TABLE A19 1995-1997 ABRIDGED NORTHERN TERRITORY NON-INDIGENOUS LIFE TABLE 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (8) (7) (8) 

Age Cohorts Age interval, Proportion Dying Or 1,005 Born Alive Stationary Population Life Enpect.00y 

Population Period of life Proportion of Number living at Number dying Number of 

The total 
number of Average number 

age group, botween age, person. dying the beginning of during each parson, in persons in tbl. ofyeora of life 
in year. in each during enob age interval age interval each age and  eub.rquent remaining at each 

cohort age interval toiervel age interval, ego interval 

u to 4
(b) 

q x  1 (d( d0 (at ,,L s  T. e0 
i) 

See note 

0<1 0.006897 1000 7 L 0  997 77,541 77.54 

1.4 1X4 0.001229 993 1 ,L 4  2,977 76545 77.08 
5-14 4X 14 0.001511 992 1 ,0 L u 9,911 73,567 74.17 

15-24 16x24 0.007117 990 7 10L 24 9,869 63,656 64.27 

25-34 22X31 0.008814 983 9 10 L 34  9,790 53,787 54.70 
35-44 3 x 44  0.015652 975 15 ,0 L 44  9,670 43,937 45.14 

45.54 4SX34 0.031638 959 30 ,0 L 54  9,442 34,327 35.78 

55-64 5S X61 0.090486 929 84 40 L 64  8,870 24,885 26.78 
65-74 6 x 74  0.215054 845 182 10 L 74 7,541 16,014 18.95 

75+ 75 x 76, 1.000000 663 663 L 75,  8,473 8,473 12.77 

Input Data 

D 0 tt1  pt)) p(k) in 

16 2,320 2,312 0.006920 
4 9,757 9,755 0.000410 
3 19,837 19,836 0.000151 

15 21,008 21,001 0.000714 
25 28,253 28,241 0.000885 
39 24,742 24,723 0.001578 
57 17,760 17,732 0.003215 
69 7,315 7,281 0.009477 
77 3,234 3,196 0.024096 

102 1,354 1,303 0.078281 

Source: Table A5. 

Regional death data is only available for the age intervals listed above, Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,. The last age group (72x 760)15 open ended. 

q, = 2n *in  0  -1  2+n *1(1 0 , probability of dying during age interval, - where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

loou = I x  - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1,, 
a. d 0  = 10 

*q 
, 

the number of person who, on the average, died at age, last birthday (ie. between the ages of, and ,+ exactly). 

L0 = *((l, + + 2), number of average person years lived between the exact age of, and ,,. 
For the terminal (,)cohort 75+ years, L,1  =101 -1  ,n, given that life expectancy e0  = T, + 1,, and that T,1  "L,,, L,1  = e,,*l a  orL,1  = 1, + ui 01 . 

T, =L x  + b,.,, + ... .+ L,,,, (where a,  is the highest age achieved), the number of persons aged, and over in a stationary population. 
0 

= T, + '0, 
life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,;  0 = 1 + in 

D, = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

k. P0  = number of persons at the mid point of each age interval. P 0  = P, - (D 0  + 2) 

1. in, = age specific mortality rate, in, = D, + P,. 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated mtd-year populations. 

Nofl: Formulae aourced from the following publications- Department of Public Health and Community Medicine (Website document); Karma! and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A20 1985-1987 ABRIDGED LIFE TABLE - DARWIN AND NORTHWEST NT TOTAL POPULATION 

Total Darwin and Northwest NT Population  

(I) (2) (3) (4) (5) (8) (7) (8) 

Agn Cohorl. Agn l.nooi. Proporlion Dying Of 1.000 anon Aii. St.lion.ry Pop*)..lion Lit, E.prot,noy 

Th. lot.! 

Pop*i.tlon P,oiod of lit. Proportion of N,n,brriiving rl Non,bn. dying Nnn,herot oo,bot Av.r.g.nonoh.n 

,g.groop. prr.on. dying ih, b,ginningof per000. in p.non. in W. of yr... of Ut. 

in y..r. in .,oh doring r.oh ,g. ioirro.i .g.ini.no.l oi S ,nd .,b.,q,tm0tirl 

onhort .g. lni..vi ini..Vi .5. .g. Ioi.ro,i 

S.,not.11  o io , cn <  q,
<) ,(d) d,a) L,1°  T, o e (h)  

0<1 0X<1 0,015608 1,000 16 L 0  992 72,480 72,48 

1-4 IX4 0.000417 984 0 ,L 4  2,953 71,488 72.62 

5-14 4X 14 0.002881 984 3 Io L n 9,826 68,536 99.65 

15.24 15X04  0,008601 981 8 I o L 24  9,769 58,710 59.84 

25-34 25 x 34  0.016215 973 16 )O"O 9,848 48,941 50,31 

35-44 35 x 44  0.016992 957 16 ,0 L 44  9,488 39,293 41.06 

45-54 45 X 54 0.047004 941 44 t o L 54  9,186 29,805 31.68 

55-64 35x64 0.157624 896 141 t o L 61  8,258 20,619 23.00 

65-74 65X n 0,332516 755 251 joL  r 6,296 12,361 16,37 

75+ 70 x 73, 1.000000 504 504 L .. 6,085 6,065 12.03 

Input_Data 

D, 11  p, 5 p1k) (i) 

29 1,858 1,844 0.015731 

1 7,192 7,192 0.000139 

5 17,331 17,329 0.000289 

15 17,372 17,365 0.000864 

33 20,203 20,187 0.001635 

27 15,768 15,715 0.001714 

36 7,497 7,479 0.004813 
139 4,067 4,033 0.017111 

61 1,560 1,530 0.039882 
47 589 566 0.083112 

Source: Table Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis, 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (0 x +) is open ended. 

q, 2n *1n0  + 2+n °rn , probability of dying during age interval, - where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

ci. 1 0 ,0 = I, - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortlgroup oft. 

e. d, = l *q,, the number of person who, on the average, died at age last birthday (ie. between the ages of, and ,, exactly). 

£ L, = *((l, + 10,0) + 2), number of average person years lived between the exact age of, and 

For the terminal () cohort 75+ years, L,1  = l, + to , given that life expectancy e, = T, + l,,and that T,t  = L,, L,1  = e, or L, = i, 'i-  in, 

g. T, = L, + A,,, + ....+ L 0 ,,,, (where n  is the highest age achieved), the number of persons aged • and over in a stationary population. 

h, 0  e, T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort on. e in, 

I, D, = number of deaths aged during each age interval. 

J. P, = number of persons at the end of each age interval cohort, 

k. P 0  number of persons at the mid point of each age interval. P, = P, - (D, -* 2) 

I, in, = age specific mortality rate, in 0  = D,  + P 0 . 
When intervals are greater than one year, then to, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Departnent of Public Health and Community Medicine (Website document); Karmel and Polssek (1977); Pollard eta! (1981); 

and Pressart (1972). 
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TABLE A21 1985-1987 ABRIDGED LIFE TABLE - NORTHERN NT TOTAL POPULATION 

Total Northern NT Population  

(1) (2) (3) (4) (6) (6) (7) (8) 
Ago Cohort. Ago Internet. Proportion flying Of 1,000 Born Alto. Stetioneoy PoPolOtion Life Eopeotnony 

Popoiclion Peoiod of life Pr.porlion of N000ber Iloing ct Non,b.r dylog Nowbor of 

The told 

oon,ber of 

egrg000p. between p. peo.one dying the begloologof d.rI.j  coch Percooc in per.000ln thi. of peer, of are 

It, peon In rnoh doriog roob age loteroel age  e.oh age and ..,b.rqooeot 000..toiogeto.ob 

oohort age Intern.1 intern.t ege 1o1er.,.1, ego bIer,..t 

s.. ,,. IO ,
ib) 

q 
j, (d) d 0  L. to  T, e r (h) 

0<1 o x<, 0.024133 1,000 24 L 0  988 62,611 62.61 

1-4 ix., 0.008806 976 9 0 L 4  2,915 61,623 63.15 

5-14 4 x,4  0.008562 967 8 ,0 L 14 9,631 58,708 60.69 

15-24 1S24 0.026110 959 25 ,0 L 24  9,465 49,077 51.18 

25-34 20 x 34  0.033877 934 32 10 L 34  9,181 39,612 42.41 

35-44 35 X 44 0,051873 902 47 10 L 44  8,789 30,431 33.73 

45-54 45X54 0.115163 856 99 jo L si  8,062 21,642 25.30 

55-64 35 x 64  0.282238 757 214 10 L 44  6,502 13,580 17.94 

65-74 esXu 0.446429 543 243 10 L T4 4,221 7,078 13.03 

75+ 75X 15,  1.000000 301 301 L 0 , 2,857 2,857 9.50 

Input Data 

p J) p )k)  

16 663 655 0.024427 
6 2,038 2,035 0.002948 
4 4,654 4,652 0.000860 

12 4,542 4,536 0.002646 
16 4,651 4,643 0.003446 
18 3,389 3,380 0.005325 
21 1,729 1,719 0.012220 
29 897 883 0.032861 
20 358 348 0.057471 
13 130 124 0.105263 

Source: Table Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis, 
The lower limit of each age cohort is the number on the left of. and the upper limit the number on the right of, The last age group x ,) is open ended. 

q 0  = 2n *fit  • 2+n *nl,,  probabffity of dying during age interval, - where, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1 0 ,0 = 1 - d,, the number of persons who, on the average, attain the exact age of, out of the original cohortigroup of 1,, 

d, = I, °q,, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and ,,, exactly). 

L. = *((l, + l i ,,) + 2), number of average person years lived between the exact age of, and ,,i. 
For the terminal () cohort 75+ years, L 0 1, + given that life expectancy e, = T, + 1,, and that T,1  = L0, L 0 = e, 01,1  or L,, = 1, + in 
T 0  L, + L,,, + ....+ L i,,,  (where. is the highest age achieved), the number of persons aged, and over in a stationary population. 

'e, =T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,,  e = 1 +  III 

I. D = number of deaths aged during each age interval. 

I. P 0  = number of persons at the end of each age interval cohort. 

li. P, number of persons at the mid point of each age interval. P., P, - (D, + 2) 

I. in, rage specific mortality rate, in, = D, + P, 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated mid-yam- populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polaeek (1977); Pollard at al (1981); 

and Pt-assert (1972). 
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TABLE A22 1985-1987 ABRIDGED LIFE TABLE - CENTRAL NT TOTAL POPULATION 

Total Central NT_Population  

(1) (2) (3) (4) (5) (6) (7) (8) 

Ag C,bort. Ag, !ni.r.0, P,oporilnn Dyiflg 0(1,000 Born Ally, Si.ilon.ry Popni.i)on Lit, E,p,oi.00y 

Tb, 7,0.7 

Popo1.110n Prolod nilOt, Proporilon of Nomberllolng 0 Nnmbnr dying Nonbnrof Av,,g,non,bnr 

.g. groop. b,no ,en.g,. p.nn. dying Oh. b.rinning or donna PrOfl• in p,,.,n. In Ohi. of yn.r. of hf, 

a. o.,. In ,.oh doring ..oh K. hnt,rv.I K. I e.oh .g,  •,, •nb.rqnentmngoh 

inieryol .g. lnierv.h. .g. Intern.7 

q I •  d , L • T, (h) 

0'1 0.013873 1,000 14 L 0  993 69232 69.23 

1-4 I X4 0.005857 986 6 jL4 2950 68,239 69.20 

5-14 4X 14 0,002804 981 3 ,0 L 14 9,791 65,289 66.58 

15-24 15 r,4  0.018236 978 18 ,0 L 24  9,688 55,498 56.78 

25-34 25 X34 0.028018 960 27 to L 34  9,485 45,809 47.72 

35-44 35x 41 0.041663 033 39 ,0 L 44  9,138 36,345 38.95 

45-54 43X54 0.099569 894 89 ,0 L 54  8,406 27,209 30.43 

55-64 55x64 0.150215 805 121 to L 64  7,446 18,713 2324 

65-74 63 Xu 0.254194 084 174 ,o 1 74 5,972 11,266 10.47 

75+ 75X75, 1.000000 510 510 L7j. 5,294 5,294 10.38 

Input_Data 

D. (i) P, m, 

12 865 859 0.013970 

6 3,176 3,173 0.001891 

2 6,975 6,974 0.000287 

14 7,614 7,607 0.001840 

22 7,753 7,742 0.002842 

23 5,417 5,406 0.004255 

30 2,878 2,863 0.010479 

28 1,738 1,724 0.016241 

25 871 859 0.029121 

32 348 332 0.006386 

Source; Table Al, A4 and A6. 

Regional death data is only available for the age interval-3 listed above. Di.asggcegated regional data is not available from the ABS dole to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 x is open ended. 

q, = 2,o °nl • - 2+n °m,, probability of dying during age interval , - where • is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

I ,,, = 1, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohorUgroup of 1, 

d, = l, °q,, the number of person who, on the average, died at age last birthday (ie, between the ages of, and ,,, exactly). 

f, L, = *((l, + 1,,,) - 2), number of average person years lived between the exact age of, and 

For the terminalC) cohort 75+ years, L, =1, + in,, ,  giventhatlife expectancy e, = T, - 1,, and thatT,7  =L,7 , L 07  = e.7 *I,i  orL,7  =1,, ` no,. 

T, = L, + L,,, + ....+ L, . (where, is the highest age achieved), the number of persons aged, and over in a stationary population, 

°e, = T, + I,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death late for each cohort in..  e,7 = 1 + 

I, D, = number of deaths aged during each age interval. 

J. P,. = number of persons at the end of each age interval cohort. 

1*. P, number of persons at the mid point of each age interval. P, = P - (D, 2) 

I. II, = age specific mortality rate, no, = D, + P,. 
When intervals are greater than one year, then no, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae aourced from the following publications - Department of Public Health and Community Medicine (Website document); Karinel and Polasek (1977); Pollard eta! (1981); 

and Pressart (1972). 
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TABLE A23 1990-1992 ABRIDGED LIFE TABLE - DARWIN AND NORTHWEST NT TOTAL POPULATION 

Total Darwin and Northwest NT Population  

(1) (2) (3) (4) (5) (6) (7) (8) 
AS, Cohort. AS, inlerveic Proportion Dyiog Of 1.020 Born Alive Stelioncey Pnpoi.lino Life Eopeoteooy 

The bid 

Popniottoo Period of life Proportion of Nombee living Cl Somber dying Somber of comber of 

ego troop. helm render. dying the beginning of daring r.rh p.O0. in pee.on. In Ihi. of peer. ofitfe 

to peer. in eeoh doring r.oh oge intorvet ego tervei rooh S. .0j b.050en1 minlog ci reob 

rnhort S. interv.i intnovel ego iolervoi. oar ioterv*i 

Sn0. 1000)h(  q j(d) d 0 1°1  L,. 1°  nih) 

- 

0<1 aX1 0.012091 1000 12 L 0  994 72,066 72.07 

1-4 iXd 0.002929 988 3 3 L 4  2,959 71,072 71.94 

5-14 4 X 0  0.001781 985 2 ja L 14  9,841 68,113 69.15 

15-24 1SX24 0.010618 983 10 ,0 L 34  9,780 58,271 59,26 

25-34 23 x 34  0,015112 973 15 10 L 34  9,655 48,491 49.85 

35-44 33x 44  0.021796 958 21 to L 44  9,477 38.836 40.53 

45-54 48 x 54  0.052652 937 49 IO L 54  9,126 29,359 31.33 

55-64 55 x 64  0.153411 888 136 ,0 L 64  8,198 20,234 22.79 

65-74 65 x F4 0.305648 752 230 10L  14 6,368 12,036 16.01 

75+ po x 75, 1.000000 522 522 L 7s . 5,068 5,668 10.86 

Input_Data  

D 0  p, p 1k) m 0 

24 1,985 1,973 0.012164 
7 7,162 7,159 0,000978 
3 16,835 16,834 0.000178 

19 17,809 17,800 0.001067 
31 20,374 20,359 0.001523 

39 17,718 17,699 0.002204 

54 10,013 9,986 0.005408 
76 4,612 4,574 0.016616 

69 1,947 1,913 0.036078 
64 727 695 0.092086 

Source: Table Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not availably from the ABS due to client confidenliahty restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of , and the upper limit the number on the right of The last age group (75 x ps ,) is open ended. 

q, = 2n 0111 0  + 2+n ni  , probability of dying during age interval, - where is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

lj,. = 1, . d 0 , the number of peraons who, on the average, attain the exact age of, out of the original cohortlgroup of l. 

= j *q,, the number of person who, on the average, died at age last birthday (ie. between the ages of, and ,_ exactly). 

L n = n°((1  0 + I ,,) + 2), number of average person years lived between the exact age of • and oni' 

For the terminal()cohort 75+ years, f,., ='O  + rn 0  given that life expectancye 0  = T 0  - l, and that T 07  = L 0 , L 07  = c 0,°! or L =10 + rn 0 . 

T, = L, + L + ... .+ L ,,, (where is the highest age achieved), the number of persons aged, and over in a stationary population. 
06. = T 0  + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,, e = 1 + ni 0  

D 0  = number of deaths aged during each age interval. 
P = number of persona at the end of each age interval cohort. 

k. P 0  = number of persons at the mid point of each age interval. P 0  = P 0  - (D 0  ' 2) 

1. 1)10 = age epecilic mortality rate, 1)10 = D 0  + P 0 . 
When intervals are greater than one year, then tii equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Nfa: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A24 1990-1992 ABRIDGED LIFE TABLE - NORTHERN NT TOTAL POPULATION 

Total Northern NT Population  

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohorts Age Intervals Proportion Dying Of 1,000 Born Alive Stationary Population Life Expectancy 
The total 

Population Period of life Proportion of Number living at Number dying Number of number of Average number 

age groups between ages persons dying the beginning of during each persons in persons in this of years of life 

in years in each during each age interval age interval each age and subsequent remaining at each 

cohort age interval interval age intervals age interval 

See note , ,, ,
(b) q • I , d • • L • T. 'e • 

0<1 oX<1 0.018066 1,000 18 L0  991 61,309 61.31 

1.4 IX4 0.003644 982 4 3 L 4  2,940 60,318 61.43 

5.14 4 X 14 0.009007 978 9 15 L 1 .1  9,740 57,378 58.85 

15-24 16 X 24 0.025745 970 25 15 L 24  9,571 47,638 49.13 

25.34 2S X 34 0.037224 945 35 10 L 31  9,270 38,067 40.30 

35.44 35 X44 0.050645 909 46 ,0 L 44  8,864 28,797 31.66 

45-54 43X54 0.120455 863 104 IO L 54  8,114 19,933 23.09 

55-64 SSX64 0,281179 759 214 ,0 L 64  6,526 11,819 15.56 

65.74 6S X 74 0.598555 546 327 10 L7 .1  3,825 5,293 9.70 

75+ 76 x 7 , 1.000000 219 219 L7 .. 1,468 1,468 6.70 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not availsble from the ABS due to client confidentiality restrictions, therefore 

all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of ,,  The last age group (75 x 750 ) is open ended. 

q, = 2n *;jj 2+n *rn,,  probability of dying during age interval, - where ,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,,, = 1, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohortigroup of 1, 

a. d, = l,*q ,, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and ,,, exactly). 

L, = ,*((l, + 10,0)  + 2), number of average person years lived between the exact age of, and ,. 

For the terminal () cohort 75+ years, L,1  = 1, + rn, given that life expectancy a, = T, + 1,, and that T,1  = L,, L,1  = e, '1, or L,1  "I, + in,. 

T, = L, + L,,, + ... .+ L,,,,,, (where, is the highest age achieved), the number of persons aged, and over in a stationary population. 

'e, = T, ± 1,, life expectancy at a given age interval, For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m,; e, = I in, 

I. D, = number of deaths aged during each age interval, 

P = number of persons at the end of each age interval cohort, 

P, = number of persons at the mid point of each age interval, P. = P (D, , 2) 

1. in, age specific mortality rate, in, = D, ~ P,. 

When intervals are greater than one year, then In, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications. Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard at al (1981); 

and Pressart (1972). 

Input Data 

D,W p 0) p, 1  

13 720 714 0.018220 
3 2,467 2,466 0.001217 

5 5,529 5,527 0.000905 
13 4,991 4,985 0.002608 
21 5,547 5,537 0.003793 
21 4,052 4,042 0.005196 
27 2,120 2,107 0.012817 

31 963 948 0.032718 

29 354 340 0.085420 
15 108 101 0.149254 

Ilycar total NT life lablo/1991N 



TABLE A25 1990-1992 ABRIDGED LIFE TABLE - CENTRAL NT TOTAL POPULATION 

Total Central NT Population  

(1) (2) (3) (4) (5) (6) (7) (8) 
Ago Cohort. Age Intervals Proportion Dying Of 1,000 Born Alive Stationary Population Life Enpretnnoy 

Tho total 

Population Period of life Proportion of Number living at Number dying Number of number of Aveeego number 

age group. between age. por.oue dying the beginning of during each persons to person, in this of yours .171111. 

In years in each during each age interval age Interval each age and subsequent remaining at each 

cohort agr interval ioten'ni nge intervals age interval 

mi 
0o 0,,

lhi q 0 (01  ldl dc °>  L in  a x  T c ' ° e Be. note 

0<1 0.019417 1,000 19 L 0  990 87,021 67.02 

1.4 iX4 0.003686 981 4 3 L 4  2,936 66,031 67.34 

5-14 4 X 14 0.004158 977 4 10 L,1  9,749 63,094 64.58 

15-24 ,5 x 24  0.022969 973 22 10 L 24  9,617 53,345 54.83 

25.34 25 x 34  0.027166 951 26 10 L 34  9,377 43,727 46.00 

35.44 35 x 4 .1  0.039637 925 37 1o L 1  9,0134 34,351 37.15 

45-54 45 X 64 0.081610 888 72 10 L 54  8,519 25,287 28.47 

55-64 56 X54 0,183486 816 150 ,0 L 64  7,408 16,768 20.56 

65-74 65 x 74 0.319149 666 213 10 L 74  6,597 9,360 14.06 

75+ 1.000000 453 453 3,763 3,763 8.30 

Input Data  

D 0 111  P, p (hI m (i) 

18 927 918 0.019608 

4 3,252 3,250 0.001231 

3 7,201 7,200 0.000417 

17 7,328 7,320 0.002323 

23 8,363 8,362 0.002754 

24 5,947 5,936 0.004044 

30 3,541 3,526 0.008508 

34 1,700 1,683 0.020202 

30 805 790 0.037975 

45 396 374 0.120482 

Source: Table Al, A4 and AG. 
- 

a. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore 
all abridged life tables have been based on the regional data format to facilitate comparative analysis. 

It. The lower limit of each age cohort is the number on the left of • and the upper limit the number on the right of., The last age group x -) is open ended. 

q. = 2n *11( 0  - 2+lt probability of dying during age interval . where , is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1 - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1 

d 0  = 1 *q0,  the number of person who, on the average, died at age, last birthday (ie. between the ages of, and ,, exactly). 

L,, = *((l + 1) - 2), number of average person years lived between the exact age of, and ,. 
For the terminal () cohort 75+ years, L, j  = - in , given that life expectancy e0  = 11, + Ic, and that T 01  = L 01 , L,, = e,i*1 

04 or L 01  = l i in . 

T 0  = L. + I,.,, + ....+ L00 , (where is the highest age achieved), the number of persons aged, and over in a stationary population. 
° 

= T, ± 1, life expectancy at a given age interval, For the terminal cohort 75+ years life expectancy is the reciprocal of the ctntral death rate for each cohort in.,  e, = 1 + 

D 0  = number of deaths aged during each age interval, 

P = number of persons at the end of each age interval cohort. 

P 0  = number of persons at the mid point of each age interval. P0  = P, - (D, + 2) 

1. ,ii = age specific mortality rate, in. = D. - P0 . 
When intervals are greater than one year, then in. equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

N,: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1980; 

and Pressart (1972). 
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TABLE A26 1995-1997 ABRIDGED LIFE TABLE - DARWIN AND NORTHWEST NT TOTAL POPULATION 

Total Darwin and Northwest NT PopulatIon  

(1) (2) (3) (4) (5) (6) (7) (8) 

As. C,h,ri. Ag l,ter,.l. Pporih,++ Dying Of 5,002 5, AIln SII,ny F,pol.ilon LI( EP+,Y 

Tb, 5ol.I 

Pop,I.iion P.nI,d fIlt. Pr,pontion of mbnr living t Nun,bnr dying Snob.. of Agenonben 

.e. gnoop. beOneen .g... P•" dying She beginning ,t dnring e.vh pern. I, pee.on. In Ihi. of yeen. of life 

in ye... in e.oh tdng Oh g. OI .ge intenvi nh g. end .+.b q '5 ne+n.inin g.te.nh 
in I.rv.i .g. Int.ro.t. .g. ioienI 

,
(b) 

q 1°1  ,,L °  7, I, d, 

0<1 oX 0.010024 1,000 10 d 0  995 74.0)4 71,01 

1-4 ,X4 0002224 990 2 3 L 4  2,967 73,049 7379 

5-14 IXU 0.002274 988 2 10 L u 9,867 70,082 7095 

15-24 oXoo 0.008750 986 9 jo L 2 , 9,812 60,216 6110 

25-34 22X31 0.014121 977 14 to  L 31  9,700 50,404 51.60 

35.44 35X 44 0.024237 963 23 ,0 L 44  0,514 40,704 42.26 

45-54 43 x 54  0.050342 940 47 10 L 54  9,161 31,189 33.19 

55-64 55 x 64 0.133464 892 119 ,0 L 64  8,329 22,028 24.68 

65-74 65 X so 0,246831 773 191 ,0 L N 6,779 13,699 17.71 

75+ 75X 75' 1.000000 582 582 L 7s , 6,920 6,920 11.88 

Input Data 

D • P, on 

21 2,095 2,085 0.010074 

6 8,086 8,083 0.000742 

4 17,569 17,567 0.000228 

16 18,214 18,206 0.000879 

31 21,813 21,798 0.001422 

46 18,772 18,749 0.002453 

70 13,590 13,555 0.005164 

82 5,775 5,734 0.014301 

74 2,665 2,628 0.028158 

84 1,040 998 0.084168 

Source: Table Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 x ,) is open ended, 

q, = 2n °m, + 21-n *in ,, probability of dying during age interval, - where is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,+, = I, ci,, the number of persons who, on the average, attain the exact age of, Out of the original cohortigroup of), 

d, = 1, *q - the number of person who, on the average, died at age • last birthday (in, between the ages of, and ,,,, exactly). 

L, = ,*((I, + I,,) - 2), number of average person years lived between the exact age of,  and 

For the terminal)) cohort 75+ years, L,, =1,, + rn,, given thatlife expectancy e, = T, + I,, and thatT,, = L,,, f' e,, °l,, orL,, SI, in 

T, = L, + L ,+n + ... .+ L, ,,,,, (where is the highest age achieved), the number of persons aged • and over in a stationary population. 

Ii, °e, = T, - I,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m, c, = 1 + no,, 

D, = number of deaths aged during each age interval, 

P, number of persons at the end of each age interval cohort. 

k. P, number of persons at the mid point of each age interval. P. = P, - (D, -' 2) 

I in, = age specific mortality rate, in, = D, + P,. 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Websito document); Icarmel and Polasek (1977); Pollard of al (1981); 

and Pressart (1972). 
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TABLE A27 1995-1997 ABRIDGED LIFE TABLE - NORTHERN NT TOTAL POPULATION 

Total Northern NT_Population  

(I) (2) (3) (4) (5) (6) (7) (8) 
Age Cohort. Ago leteroel. Proportloo Dying Of 1.000 Boro Alto. Stetiooery Popolclioo Lire Etpentonoy 

The totel 

Popolotloo Period of life Pnopoetloe of tdorobenlivingot No.obendyiog N000borof 000 ben of 

ege groop. bet,0 een.ge. per000• dylog the begloolegof deniog e.oh Peon. 1. fene0o• In thi. of ynene of lire 

in ynor. in ..oh toning ecoh ego intern'.) e.ob ego cod b,.q nt oo..inlng ci eeoh 

nohort .ge intenvel tntero.I K. interv.I. ego Intorvel 

see ..to o toe q (4) d • L,.° T. ° e 

0<1 o x0, 0.015060 1,000 16 L 0  992 68,731 68.73 
1-4 o x 4  0.003336 985 3 3 L 4  2,950 67,738 68.77 

5-14 4 x 14  0.004907 982 5 10L14 9792 64,788 66.00 
1524 15 x 24  0,015519 977 15 10 L 14  9,693 54,996 56.30 
25-34 23 x 34  0.023854 962 23 ,0 L 34  9,502 45,303 47.11 
35.44 .,,x 41 0.046734 939 44 ,0 L 44  9,168 35,801 38.14 
45-54 43X 54 0.075993 895 68 10 L,4  8,609 20,633 29.76 
55-64 5,x 64  0.185709 827 154 ,0 L 64  7,501 18,025 21.80 
65-74 65X 74 0.380780 673 266 ,0 L r4 5,451 10,524 15.63 
75+ 75x ,, 1.000000 417 417 L 70,  5,073 5,073 12.17 

Input_Data 

J)) P, P0 (hi 
In 

10 664 659 0,015175 
3 2,695 2,694 0.001114 
3 6,100 6,099 0.000492 
8 5,119 5,115 0.001564 

14 5,806 5,799 0.002414 
21 4,399 4,389 0.004785 
22 2,796 2,785 0.007899 
23 1,136 1,124 0.020472 
21 467 447 0.047032 
18 228 219 0,082192 

Source: Table Al, A4 and A6. 

a. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to Client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 

It. The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of. The last age group (, x S,)  is open ended. 

q 0  = 2,, oii + 2+n °rn , probability of dying during age interval. - where is equal to the cohort interval in years. The probability of the 75-f  cohort dying is 1. 
10 ,. = I. - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortJgroup of 10. 
d, = 10 °q 0 , the number of person who, on the average, (tied at age • last birthday (ie. between the ages of, and ... exactly). 
L0 = *((l + 10,0) + 2), number of average person years lived between the exact age of, and ,,,.  

For thetermineU) cohort 75+ years, L 0 1,, + rn 0  given that life expectancye. = T,  + 1, andthat T0 =L,,, L 0  = e °1, or L 0 , =1., + 

T 0  = L + L + ....+ L (where , is the highest age achieved), the number of persons aged and over in a stationary population. 
°e = + 10, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death tate for each cohort in,, e = 1 - rn 0  
D 0  = number of deaths aged during each age interval. 
P 0  = number of persons at the end of each age interval cohort. 

k. P 0  number of persons at the mid point of each age interval. P. = P 0  (D 0  + 2) 
I. ci = age specific mortality rate, in 0  = D 0  + P 0 . 

When intervals are greater than one year, then in 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

No Formulae sourced from the following publications Department of Public Health and Community Medicine (Website document); Karmel and Polasok (1977); Pollard et at (1981); 
and Prssart (1972). 
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TABLE A28 1995-1997 ABRIDGED LIFE TABLE - CENTRAL NT TOTAL POPULATION 

Total Central NT PopulatIon  

(I) (2) (3) (4) (5) (6) (7) (8) 

Age Cnbnei. 
- 

Age In ier. I. Pnnporiinn Dying or 1,000 Born Aiine Si.uion,ry Popui.iion Li1r Enrntenny 

The bid 

Populnilon Period nfiife Prnpnriinn oP Number liningel Number dying Number f nnmbernf Arrgrunumber 

rg,grnup. biween.ge. per.on, dying ihebeginningob during reeb per.nn. in perdon. in ibid oP yeer. null, 

in y..r. In e,rh during r.nh .gr inieru.l .ge iniere,i r.nh ege end .ob.,qoeni rem.inin err 

nnhort ege in ierenI micro.! rgc intern.1. uge niern.i 

See nnue ion oniW  q 0 (n) I (d) d n L 0 °  Tn 

0<1 0015927 1000 10 L 992 68,627 6803 

1-4 i X4 0.002603 984 3 3L d 2948 67,635 68.73 

5-14 4X 14 0.003845 982 4 1 o 1, Id 9,796 64,680 65.90 

15-24 0 x 24  0.018754 978 18 to  L  24  9,686 54,890 56.14 

25-34 25X3 0.025904 959 25 IO L 34  9,470 45,204 47.12 

35.44 3$X4 f 0.040668 935 38 1  oL dd 9,155 35,735 38.24 

45-54 45Xyg 0.071036 897 64 ,0 L 34  8,647 26,579 29.65 

55-134 yXgg 0.160473 833 134 ,0 L 64  7,660 17,932 21.53 

65-74 13X 74 0,358744 699 251 ,0 L 74 5,738 10,272 14.69 

75+ DX on 1.000000 448 448 L 4,534 4,534 10.11 

Input_Data 

D r >>>  P, P. >> m n W 

14 879 872 0.016055 

3 3,454 3,453 0.000869 

3 7,788 7,787 0.000385 
14 7,402 7,395 0.001893 

22 8.394 8,383 0.002624 

28 6,759 6,745 0,004151 

33 4,497 4,481 0.007365 

38 2,197 2,178 0.017447 

40 935 915 0.043716 

49 820 496 0.098890 

Source: Table Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (73 x ,) is open ended. 

q n = 2u 5 rn 0  - 2+n urn  probability of dying during age interval . - where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1 n,u = t - d n,  the number of persons who, on the average, attain the exact age of, Out of the original cohoi-tigroup oft  x . 

o. d =I n q,, the number of person who, on the average, died at age last birthday (ie. between the ages of, and non  exactly). 

f L . = r'((t + I ,,) - 2), number of average person years lived between the exact age of, and 

For the terininalC) cohort 75+ years, L, =1< + iii given that life expectancy e, = T 0  + I,, and thatT ni Ion "en'!ni orL 0 1n1 '> 111,1. 

T, = L, + L _ + ....+ L0 on,,  (where, is the highest age achieved), the number of persons aged and over in a stationary population, 

e 0  = T 0  + 'n' life expectancy at a given age interval, For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in.,  e , = 1 + iii 

D 0  = number of deaths aged during each age interval, 

fi n  = number of persons at the end of each age interval cohort. 

It. P m  = number of persons at the mid point of each age interval. P 0  = P 1  - (D n  ' 2) 

I. 111 n  = age specific mortality rate, tit, = D + 

When intervals are greater than one year, then to, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and l'olasek (1977); Pollard at at (1981); 

and Preasart (1972). 
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TABLE A29 1985-1987 ABRIDGED INDIGENOUS LIFE TABLE - DARWIN AND NORTHWEST NT 

Indigenous Population 
(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort. Age Intervnis Proportion Dylog Of 1,000 Born Alive 0tntlooery Populotton Life Eopooteoey 

Popnintton Period of life Proportion of Number lIving 04 Number dying Number of 

The total 
number of Aveenge number 

age 1-1. betw ecu ages persons dying the beginning of during each pereons in persons in this of years of life 
in years  in snob during enob age interval age interval eaob age and subsequent remaining at esob 

cohort ego totorvol interval age intervals age Interval 

See note c to o +e 'I o °> d L 
,,_,•____ 

T0 (g) ° (h) 

0<1 0X,1 0.035714 1,000 36 L 0  982 57,735 57.74 
1-4 1X4 -  964 - 5I4 2,893 56,753 58.86 

5.14 1 X 14 0.003158 964 3 ,0 L 14 9,628 53,860 55.86 
15-24 ISX24 0.007273 961 7 ,0 L 24  9,577 44,233 46.02 
25-34 2aX3. 0.053763 954 51 ,0 L 3,1  9,286 34,655 36.32 
35-44 36 X 44 0.061162 903 55 ,5 L 44  8,753 25,369 28.10 
45-54 45 X 54 0.158103 848 134 ioLaa 7,807 16,616 19.60 
55-64 55 x 64  0.416667 714 297 joLm 5,650 8,809 12.34 
65-74 65X74 0.743802 416 310 ,0 L 7.1 2,615 3,159 7.59 
75+ 75X75+ 1.000000 107 107 L 75, 544 544 5,10 

Input Data 

D, tj) p (k) 

10 280 275 0.036364 
1,366 1,366 - 

1 3,162 3,162 0.000316 
2 2,741 2,740 0.000730 

10 1,815 1,810 0.005525 
7 1,113 1,110 0.006309 

12 705 699 0.017167 
22 429 418 0.052632 
18 161 152 0.118421 
10 56 51 0.196078 

Source: Tables Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated i'egional data is not available from the ABS due to client confidentiality restrictions, therefoi'e all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,.  The last age group (mX 75*) is open ended, 

q, = 2n *in , ± 2+it probability of dying during age interval - where • is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 
1,a  = 1 r  . d,, the number of persons who, on the average, attain the exact age of, out of the original cohortigroup oft, 
d, = 1 r *q,,  the number of person who, on the average, died at age last birthday (Ic. between the ages of,  and exactly). 
L0 = *((j, + 1,,,) - 2), number of average person years lived between the exact age of, and 
For the terminal () cohort 75+ years, L = 1, + tit , given that life expectancy e 0  = -. 1, and that T 0  = L , I. = e0 or L = l, - mci 
T, = L, + L ,, + ... .+ L, (where w  is the highest age achieved), the number of persons aged 0  and over in a stationary population. 
° e, = T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in,,  en = 1 +  fit 
D, = number of deaths aged during each age interval, 
P = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P, = P, - (D, + 2) 

I. in, = age specific mortality rate, in, = D, -' P,. 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated maid-year populations. 

Notg: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Kai-mel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A30 19854987 ABRIDGED INDIGENOUS LIFE TABLE - NORTHERN NT 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Ago Cohorte Age lotervele Proportioo Dying Of 1,000 Born Alive 5totlooary Population life Ra peclanco 

Popoletion Period of life l'roportloe of Noeober iloiog at Noroher dyiog Number of 
The total 

number of Ao ocogo non, i,ce 

ego groupe beteeren agra pera000 dylog the beglooteg of during each poranus  to porcooc io this  oficerco fflfr 

to Y. to each doriog each ego totorval ego totoevei each ago nod aohcequrot rccoeioio gel rach 

cohort age interval ioterval ego iotoo-vele ego interval 

See 0010 is 
 

o to o uo 
- 

q 0 (01  10 (d( d 0 L T, igi ° e 

0<1 o x01  0.031359 1,000 31 5 o 984 55,583 55.58 

1-4 JX4 0.010762 969 10 3 54 2,890 54,599 56.37 

5-14 4X 14 0,007372 958 7 is 5  14 9,547 51,708 53.96 

15-24 13x 04  0,020640 951 20 ioL 24 9,413 42,162 44.33 

25-34 23 x 34  0.061996 932 58 joL34 9,026 32,748 35.16 

35.44 35 x 44  0.096515 874 84 iO44 8,316 23,722 27.15 

45•54 .i5X4 0.191781 789 151 to  L 54 7,137 15,406 19.51 

55-64 55 X 64 0.444444 638 284 to  L 64 4,963 8,288 12.96 

65-74 05 x 74  0.617761 354 219 10 11 7 4 2,450 3,306 9,33 

75+ 75x 1.000000 135 135 L 75, 856 856 6.32 

Input Data 

DO'1' pCi pik( m0 

9 287 283 0.031858 

4 1,111 1,109 0.003607 

2 2704 2,703 0.000740 

5 2,400 2,398 0.002086 

10 1,568 1,563 0.006398 

9 892 888 0,010141 

14 667 660 0.021212 

21 378 368 0.057143 

16 187 179 0.089385 

11 75 70 0.158273 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.. The last age group (75 X 730 is open ended, 

q = 21t *m  r  ± 2+ii *1(1 0 , probability of dying during age interval, . where is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1, 

l i.. = 10 - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1_ 

d 0  = j , the number of person who, on the average, died at age, last birthday (is. between the ages of, and exactly). 

'°n = n((l + loon) ± 2), number of average pet-Son years lived between the exact age of and aol. 

For the terminal () cohort 75+ years, L 01  = loi -' in ,, given that life expectancy 00 = T 0  + l, and that T 01  = L1 = e 01  *l or L = 101 nt 0 . 

T. = L 0 + + ... .+ L ,,,, (where is the highest age achieved), the number of persons aged and over in a stationary population. 

0 e 0  = T. + l, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the recipfocal of the central death rate for each cohort m0. e 01  = 1 In 

D = number of deaths aged during each age interval. 

P 0  = number of persons at the end of each age interval cohort. 

k. P 0  = number of persons at the mid point of each age interval. P. = P, . (D 0  + 2) 

1. ill age specific mortality rate, in = D 0  ± P 0 . 

When intervals are greater than one year, then in equals the total deaths for each interval divided by the sum of the estinmted mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Rarmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A31 1985-1987 ABRIDGED INDIGENOUS LIFE TABLE - CENTRAL NT 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 
Age Cohort. Age letorvnl. Proportion Dying Of 1,000 Born Alivo Stationary Population Life Eapeetnocy 

Population Period of life Proportion of Nomber living at Number dying Number of 
The total 
nouobor of Avorugo norobor 

age group. between ogre per.on. dying the beginning of during each POCCOOC lo persons  in thi. of year. of life 
in year. in each doringonch age interval age tntervel each age and .ub.eqneet remaining at each 

cohort ego interval interval age interval. age Interval 

See ..to to 0 
(h) q 0 (0)  ,(d) d. (c)  Tx (P) o e )h) 

0<1 0.026936 1,000 27 L 0  987 59,923 69.92 
1-4 1X4 0.004035 973 4 3 L 4  2,913 58,936 60.57 
5-14 IX 14 0.006410 969 6 10 L 14 9,660 56,023 57.81 

15-24 15x24 0.021067 963 20 ,0 L 24  9,528 46,363 48.15 

25-34 25 X 31 0.055069 943 52 ,0 L 34  9,167 36,835 39.08 
35-44 3 x 44  0.093313 891 83 10 L 14  8492 27,668 31.06 

46.54 46 X 54 0.191617 808 155 10 L 14  7302 19,176 23.74 

55-64 S6 X 64 0.238501 653 156 ,0 L 4  5,750 11,874 18.19 
66-74 65X71 0.340760 497 169 ,0 L 74 4,124 6,124 12.32 

75+ 7S X 75, 1.000000 328 328 L s+ 1,999 1999 6.10 

Input Data 

D 0 11  pU) p)h) m 0 1  

8 297 293 0.027304 
2 1,485 1,484 0.001348 
2 3,111 3,110 0,000643 
6 2,821 2,818 0.002129 

11 1,948 1,943 0.005663 
12 1,232 1,226 0.009788 
16 763 756 0.021192 
14 524 517 0.027079 
13 323 317 0.041074 
20 132 122 0.163934 

Source: Tables Al, A4 and A6.. 

a. Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality o'estrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 

b The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.,  The last age group (75 +) is open ended, 
q. 21i *01 0  ± 2+u 0fl0 , probability of dying during age interval 0  - where • is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1005 = 1 r  - d,, the number of persons who, on the average, attain the exact age of, out of the original cohort/group of 1  r. 
a. d. = 1. *q 

, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and exactly), 

L 0 = ,,'((l r  + 10*0)  + 2), number of average person years lived between the exact age of 0  and xci ,  

For the terminal (,) cohort 76+ years, L 01  = l + III at  given that life expectancy e0  = + 1, and that T 01  = L 0 , L 0  = e0 or L = l 01 ci' 

T 0  = L x  + L 0+5  + ... .+ L 0 (where , is the highest age achieved), the number of persons aged 0  and over in a stationary population. 
0  e 0  =Tr  - 10, life expectancy at a given age interval. For the terminal cohort 76+ years life expectancy is the reciprocal of the central death rste for each cohort in, e 01  = 1 + in 

D 0  = number of deaths aged during each age interval. 
P = number of persons at the end of each age interval cohort. 

It. P 0  = number of persons at the mid point of each age interval, P 0  = P (D 0  + 2) 

I. Ill * = age specific mortality rate, Ill. = + P 0 . 
When intervals are greater than one year, then in. equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Kai'mel and Polasek (1977); Pollard et al(1981); 
and Presssrt (1972). 
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TABLE A32 1990-1992 ABRIDGED INDIGENOUS LIFE TABLE - DARWIN AND NORTHWEST NT 

Indigenous Population 

(1) (2) (3) (4) (6) (6) (7) (8) 

Ago Cohorta Age lotervala Proportion Dying Of 1,000 Be- Alive Stationary Population Lite Eapecteooy 

Population Period of life Proportion of Norohec living at Nnreher dying Noarber of 

The total 

onnober of Average number 

oge group. betarero age. perr000 dylog the beginning of during  each por0000 in  per0000 too thi. ofyeer. of life 

to y.at. lo each dnriog each age totor-vel age boterval each ego and eub.rqoent remaining 01 eaoh 

cohort age interval interval age intervals age Interval 

Ic) (d) I  
s 

 d  L n  (g) 0 IhI e 
Be. note o toO q . 

0<1 ox<1 0.023454 1,000 23 L 0  988 57,427 57.43 

1-4 IX4 0.009572 977 9 3 L 4 2,916 56,439 57.79 

5-14 4X 14 0.007785 967 8 1et-'14 9,634 53,523 55.34 

15-24 1 x 24  0.014990 960 14 ,0 L 24  9,525 43,889 45,73 

25-34 53 x 34  0.037306 945 35 ioLai 9,277 34,364 36.35 

35.44 35X14 0.090032 910 82 jo  L 44  8,691 25,088 27.57 

45.54 46 X 54 0.202451 828 168 10 L 54  7,443 16,397 19.80 

55-64 ssXi 0.377979 660 250 10 L 64  5,356 8,954 13.56 

65.74 65 x 74 0.699301 411 287 10 L 74 2,872 3,598 8.76 

75+ 76 X 75+ 1.000000 124 124 L 7, 926 926 7.50 

Input Data 

D0 "1  p 91  P 0 1  m0 ° 

11 469 464 0.023732 
5 1,562 1,560 0.003206 
3 3,840 3,839 0.000782 
5 3,313 3,311 0.001510 

9 2,372 2,368 0.003801 
14 1,492 1,485 0.009428 

19 853 844 0.022525 
23 505 494 0.046606 
20 196 188 0.107627 
8 64 60 0.133333 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS duo to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.. The last age group (76 x 750) is open ended. 

g 0  = 2n *rli ± 2+n *111 0 , probability of dying during age interval where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,00  = 1. - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohorUgroup of l 
d 0  = 1 *q 

, the number of person who, on the average, died at age , last birthday (is. between the ages of, and exactly). 

L = o*((l o  + 10.0) ± 2), number of average person years lived between the exact age of,  and no' 

For the terminal () cohort 75+ years, L , = 1 ,i + in 0,  given that life expectancy c. = T x  - I., and that T, j  = L,11 = e 01  *101  or L 101 + 1001 

T 0  = L 0 + L ,, + ... .+ L 0., (where , is the highest age achieved), the number of persons aged n  and over in a stationary population. 

0 = 70 - 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the recipsocal of the central death rate for each cohort in.;  e01  = 1 + 11101 

D = number of deaths aged during each age interval, 

P, = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P. = I', - (D, + 2) 

I. in 0 = age specific mortality rate, in 0 = D 0  + P0 . 
When intervals are greater than one year, then in equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

3ji: Formulae sourced from the following publications. Department of Public Health and Comlnunity Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A33 1990-1992 ABRIDGED INDIGENOUS LIFE TABLE - NORTHERN NT 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Al. Cohort. Age Intervals Proportion Dying Of 1,000 Born Alive Stationery Populetien Life Eopeoteeoy 

Population Period of life Proportion of Number living at Number dying Number of 
The totel 
number of Averege number 

ego groups between age, person. dying the beginning of during reob persons to persons in this of year. of life 
Ia year. in eecb during oaob ago interval age interval nob age and  eubsequeet remaining at nob 

cohort age interval interval ego intervals age interval 

(a) )d) d of) 0 L a  T. ° e (h) 
See ante 0 toO +a q 0 

0<1 OX<, 0.026253 1,000 26 t o  987 56,687 56.69 

1-4 IX4 974 . 3 L 4  2,921 55,700 57.20 

5-14 4X u 0.006283 974 6 ,0L 14 9,707 52,779 54.20 

15-24 13X4 0.031385 968 30 jot5., 9,524 43,072 44.51 

25-34 23X34 0.051921 937 49 t o L 34 9,129 33,547 35.79 

35-44 35X44 0.080515 889 72 ,0 L 44  8,528 24,418 27.48 

45-54 4,x,4  0,212102 817 173 ,0 L,4  7,304 15,890 19.45 

55-64 55 x 64  0.389864 644 251 io L 0 , 5,183 8,586 13.34 
05-74 65 x 74  0.599251 393 235 ,0 L 74 2,751 3,403 8.60 

75+ 1.000000 157 157 L 7,+  052 652 4.14 

Input Data 

D 0 1  p, fl p(k) m0  

11 419 414 0.026602 

1,253 1,253 - 

2 3,174 3,173 0.000030 

8 2,513 2,509 0.003189 

10 1,881 1,876 0.005330 
10 1,197 1,192 0.008389 

17 725 717 0.023726 

20 423 413 0.048426 
16 195 187 0,085561 

14 65 58 0.241379 

Source: Tables Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of., The last age group (75 x 750 is open ended, 

q. = 2,i ,n. 2+11 0' probability of dying during age interval. - where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

l, = 10 - d 0 , the number of persons who, on the average, attain the exact age of 0  out of the original cohort/group ON, 
d 0  = 10 *q 

, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and ,+, exactly). 

L0  = *((l + l+) ± 2), number ofaverage person years lived between the exact age of, and ,e,. 

For the terminal (4 )cohort 75+ years, L = I x , + in ,, given that life expectancy e0  = Tx  + 10, and that T0 , = L, 1, 0 = e 01 01 0, or L0 , = 10, ~ 01 

T, = L 0 + L + ....+ L0  ,,,, (where , is the highest age achieved), the number of persons aged. and over in a stationary population. 

°e0  =T, + 1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the recipi'ocal of the central death rate for each cohort In, C O3 = 1+ /it  xt  

D. = number of deaths aged during each age interval. 
P 0  = number of persons at the end ofeacli age interval cohort 

It. P. = number of persons at the mid point of each age interval P. = P. - (1) 0  ± 2) 
I. in. = age specific mortality rate, in 0  = + I' s . 

When intervals are greater tha ii one year, then in eq ((ala the total dea tl is for each interval divided by the sun, of the estimated mid-year populations, 

Note: Formulae sourced from the following publications - Department of Public l-lealth and Community Medicine Website document); Karmnel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A34 1990-1992 ABRIDGED INDIGENOUS LIFE TABLE - CENTRAL NT 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort, Age Intervals Proportion Dying or 1000 Born Alive 5tetioeary Population Life Enportency 

Population Period of life Proportion of Number living at Number dying Number of 
The Intel 
number of Avrragr number 

age group. between age. peraoo. dying the beginning of during each person. in person. in thi. of years of life 

in year. in snob during each ago interval age iularvei rach age and aub.rqueni remain tug 01 mob 

cohort age interval interval age ietarvein ego interval 

Ore note o too q (c) ,(d) Ia) 
n L T e 

ib) 

0<1 0 x<1  0.029126 1,000 29 L 0  985 55,226 55.23 

1-4 1 x 4  0.006711 971 7 3 L 4  2,903 54,241 55.87 

5-14 4 x 14 0.009201 964 9 10 L 14 9,599 51,338 53,24 

15-24 ,0 x 24  0.041768 955 40 ,0 L 24  9,355 41,739 43.68 

25-34 25 x 34  0.074972 916 69 ,0 L 3.1  8,813 32,384 35.37 

35-44 35 x 44  0.131442 847 111 10 L 44  7,913 23,571 27.83 

45.54 42 x 54  0.211864 736 158 l o L 34  6,577 15,658 21.29 

55.64 32 x 04  0.289855 580 168 io Lei 4,957 9,081 15.66 

65-74 65X 74 0.463847 412 191 10 L 74 3,162 4,124 10.02 

75+ 72 x 72+ 1.000000 221 221 L 962 962 4.36 

Input Data 

D, )J) p)k) 
m1 

12 412 406 0.029557 
3 1,338 1,337 0.002245 
3 3,247 3,246 0.000924 

12 2,819 2,813 0.004266 
17 2,191 2,183 0.007789 
19 1,360 1,351 0.014069 
20 854 844 0.023697 
18 540 531 0.033898 
17 290 282 0.060391 

28 136 122 0.229508 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,. The last age group (75 x 710 is open ended. 

q = 2n 0ni - 2+n*m0,  probability of dying during age interval, - where a  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1000 = I. - d 0 , the number of persons who, on the average, attain the exact age of 0  out of the original cohort/group of l. 

d. = 1 *q 
, the number of person who, on the average, died at age last birthday (ie. between the ages of,  and exactly). 

f L r  = *((l + 10.0) ± 2), number of average person years lived between the exact age of,  and aol' 

For the terminal G) cohort 75+ years, L u  = 101 ~ lfl u, given that life expectancy a 0  = T. + l0 and that T 01  = L 01 , L 0 = e 0  I ,i Or to 0  = I fi t 01' 

g. T, = to. + L 000  + ....+ L. +_, (where is the highest age achieved), the number of persons aged and over in a stationary population. 

h, ° e0  = T 0  + 1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m0  e0 , = 1 + 111 01 

D 0  = number of deaths aged during each age interval. 

P 0  number of persons at the end of each age interval cohort. 

k. i' = number of persons at the mid point of each age interval, P 0  = P - (D 0  ± 2) 

I. in 0  = age specific mortality rate, 1110 = D 0  -+- P 0 . 
When intervals are greater than one year, then in equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

No Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard at al (1981); 

and Pressart (1972). 
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TABLE A35 1995-1997 ABRIDGED INDIGENOUS LIFE TABLE - DARWIN AND NORThWEST NT 

Indigenous Population 
(1) (2) (3) (4) () (6) (7) (8) 

Age Cohort. Age Interval. Proporttoo Oyiog Of 1,000 Bore Alive 5tntlooney Popotetton Life Bepeotacey 

Populattoo Period of life Proportlee of Nomber living at Nomher dying Number of 
The tote1 
number of Averoge number 

age groupe between age. person, dying the bogtootog of duriog eech pereoee in person, to this of year. of life 
in yeur. in each during each ego loterval age lotervel ouch age nod sub.cqoent rcmo)ntog at each 

cohort age ioiervei )ntervel age lotervel. age interval 

8oe onto o to. .. (b) oo +n°'1  q (c) 10 (d) d, 0 L (t')  T, (a) e0 
(h) 

0<1 0 x<, 0,017682 1000 18 L 0  991 58590 58.59 
1.4 IX4 0.003509 982 3 ,oL 4  2942 57599 58.64 
5.14 4 X 14 0.004686 979 5 10 L,4  9,766 54,657 55.84 

15-24 ,3 x 24  0.016300 974 16 10 L 24  9,663 44,891 46.08 
25.34 25 x 31 0.048409 958 46 ,0 L 34  9,352 35,228 36.76 
35.44 35X44 0.087294 912 80 ,0 L 44  8722 25,876 28.37 
45-54 45X54 0.220616 832 184 ,0L14 7,406 17,154 20.61 
55-64 56X4 0.427807 649 278 15 L 6 ., 5,100 9,748 15.03 
65-74 65'74 0.547588 371 203 10 L 74  2,696 4,648 12.52 
75+ 76 X 761 1.000000 168 168 L 75+  1,952 1,952 11.63 

Input Data 

D 0 °1  p01 p(k) m 0 01  

9 509 505 0.017839 
2 1,708 1,707 0.001172 
2 4,259 4,258 0.000470 
6 3,654 3,651 0.001643 

14 2,829 2,822 0.004961 
18 1,981 1,972 0.009128 
29 1,184 1,170 0.024797 
32 604 588 0.054422 
21 289 279 0.075404 
8 97 93 0.086022 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis, 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.,  The last age group (75 x 7)0) is open ended, 
q0 = 2n*,n0  ± 2+n*,00 , probability of dying during age interval, - where , is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 
1,, = 1 - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup ofl, 
d 0  = 1 *q0,  the number of person who, on the average, died at age s  last birthday (ie. between the ages of, and ,. exactly). 
L = *((j + 1+) ~ 2), number of average person years lived between the exact age of, and ,+i. 

For the terminal (t)  cohort 75+ years, L 01  = 1 r , + 11)01, given that life expectancy a 0  = T 0  + tc,  and that T 01  = L 01 , L 0 , = e,, *1 xj  Of L 01  = 1 c + lflog 

T 0  = L 0  + L 0+0  + ....+ L .,, (where is the highest age achieved), the number of persons aged, and over in a stationary population. 
°e 0  = T 0  - 1, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m,;  Co1  = 1 + 1)1 cC 

I. D 0  = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 
P. = number of persons at the mid point of each age interval. P0  = P - (D 0  + 2) 

I. '00 = age specific mortality rate, to. = D 0  - P 0 . 
When intervals are greater than one year, then to 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Ns: Formulae sourced from the following publications. Department of Public health and Commitnity Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A36 1995-1997 ABRIDGED INDIGENOUS LIFE TABLE - NORTHERN NT 

Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort, Age Interval. Proportion Dying Of 1000 Born Alive Stationary Population LIfe Bopeotanoy 

ti Populaon Period of life Proportion of Number lining at Number dying Number of 

The total 
nomber of Average number 

age g000pa between agee per.one dying the beginning of during eaoh persons in paranon In this of yearn of IlIb 

in yearn in each during each age Interval age intervni each age and .obaequent remainiog at nob 

cohort age interval interval age Intervala age Interval 

Sea noto (a) to 
(hi q d, a L T0 (g( ° e (h) 

0<1 ox<1 0.023622 1000 24 L 0  988 58,290 58.29 

1-4 lxi 0.006886 976 7 3 L 4  2,919 57,302 58.69 

5-14 IXU 0.008133 970 8 10L14  9,657 54,383 56,09 

15-24 15x2 0.024184 962 23 ,5 L 24  9,501 44,726 46.50 

25-34 25x34 0.045748 939 43 10 L 34  9,170 35,225 37.53 

35.44 3X44 0.110282 896 99 ioLu 8,462 26,054 29,09 

45.54 I.XM 0.167189 797 133 10 L 54  7,302 17,592 22.08 

55-64 65 X 64 0,322004 664 214 ,0 L 64  5,568 10,290 15.51 

65-74 6 x 7  0.599647 450 270 ,0 L 74  3,150 4,723 10.50 

75+ 1.000000 180 180 L 73+  1,573 1,573 8.73 

Input Data 

D00 pu) p)k) m 0 m 

9 381 377 0.023904 

3 1,304 1,303 0.002303 
3 3,675 3,674 0.000817 

7 2,863 2,860 0.002448 

11 2,355 2,350 0.004682 
17 1,465 1,457 0.011672 

16 885 877 0.018244 

18 478 469 0.038380 
17 207 199 0.085642 

13 120 114 0.114537 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to Client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,.  The last age group ( 75 x 75 +) is open ended. 

q 0  = 2i°nt - 2+n ii 
, probability of (lying during age interval 0  - where is eqotal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1 r, = 1 0  - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup oft. 

d 0  = 10 °q 0 , the number of person who, on the average, died at age last birthday (ie. between the ages of,  and nuo  exactly). 

L0 = *((1 + -i- 2), number of average person years lived between the exact age of, and 001' 

For the terminal () cohort 75+ years, L0  = 10  - in ,, given that life expectancy e 0  = T,  - 10, and that T 01  = L01 , L, = cxl l i  or L01 = I + m cij 

T 0  =L, + L,  + .., .+ L0,.v (where is the highest age achieved), the number of persons aged a  and over in a stationary population. 

°e =T,  - t O , life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in.;  c 01  = 1 -i- 111 0  

D 0  = number of deaths aged during each age interval. 

P, = number of persons at the end of each age interval cohort. 

P0  = number of persons at the mid point of each age interval. P0  = P - (D 0  ± 2) 

1. ,li r age specific mortality rate, in 0  = D, ' P0 . 

When intervals are greater than one year, then in. equals the total deaths for each interval divided by the sum of the estimated mid-year populations, 

Note: Formulae sourced from the following publications - Department of Public health and Community Medicine (Website document); Karinel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A37 1995-1997 ABRIDGED INDIGENOUS LIFE TABLE - CENTRAL NT 

Indigenous Population  

(1) (2) (3) (4) (5) (6) (7) (8) 
Age Cohort. Age Intervals Proportion llyieg Of 1,000 Boro Alive Stationery Population Life Enpocteony 

The intel 
Population Period oflifc Peoportloo of  Comber living at Nomber dying  Nombor of number of Averege number  

ego groups betweco age. pernoos dying the heglnniog of during each per.on,  in person.  in thi, of years of life 
In year. in eeoh duriog each age interval age interval each age and soheequent rornething at each 

cohort age mmmcl interval age interval, age interval 

(a) (b) bd1  I (di d. L ° T. (g( °e0 (b) 
See note to a q x 

0<1 oX,,1 0.025641 1,000 26 L 0  987 57,323 57.32 

1-4 ,x 4  0.006131 974 6 3 L 4  2,914 56,336 57,82 
5-14 4 X 14 0.005413 968 5 ,0L,4  9,658 53422 55.17 

15-24 1 x 24  0.030722 963 30 ,0 L 24  9,483 43,765 45.44 

25.34 25 x 34 0.064090 934 60 ,0 L 34  9,036 34,281 36.72 
35.44 35 x 44  0.114348 874 100 ,0 L 14  8,238 25,245 28.89 

45.54 45 x 54  0.206540 774 160 ,0 L 64  6,939 17,007 21.98 

55-64 55X54 0.303951 614 187 10 L 04  5,207 10,068 16,40 
65-74 eiX 74 0.479616 427 205 10 L 74  3,249 4,861 11.37 

75+ 75X75+ 1.000000 222 222 L 7 ,, 1,612 1,612 7.25 

Input Data 

DO111 p
,,

W p(hl rn,01  

11 429 424 0.025974 
3 1,465 1,464 0.002050 
2 3,686 3,685 0.000543 

10 3,210 3,205 0.003120 
17 2,576 2,568 0.006621 
21 1,742 1,732 0.012128 
24 1,054 1,042 0.023033 
25 710 698 0.035842 
20 327 317 0.063091 
28 217 203 0.137931 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregatod regional data is not available from the ABS due to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysts. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of.,  The last age group (x 7 0 is open ended. 

q = 211 *1,1,, - 2+n *111 0 , probability of dying during age interval,, - where ,, is equal to the cohort interval in years. The probabilIty of the 75+ cohort dying is 1. 

1,,+,, = 1,, - d,,, the number of persons who, on the average, attain the exact age of,, out of the original cohort/group of 1, 

d 0  = 1. °q , the number of person who, on the average, died at age, last birthday (ie. between the ages of, and s,,,  exactly), 

L,, = *((1 + 1000)  - 2), number of average person years lived between the exact age of, and ,o. 

For the terminal(1 ) cohort 75+ years, L,,1  = 1 oi ' 
'110i given that life expectancy e, = ± 1,,, and that T,1  = L 01 , L,, = e,, *1,, or L 01  = l - !noi. 

T. = L, + L,,,,, + ....+ L,,.,,, (where e  is the highest age achieved), the number of persons aged and over in a stationary population. 
0 

= -1- 1 0 , life expectancy at a given age interval. For the terininal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in.,  001 = 1 + tit ci 

D 0  = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

P 0  = number of persons at the mid point of each age interval. P. = P - (D,, - 2) 

I. in = age specific mortality rate, in r  = D, - P0 . 
When intervals are greater than one year, then ,n equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Nt2: Formulae aourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A38 1985-1987 ABRIDGED NON-INDIGENOUS LIFE TABLE - DARWIN AND NORTHWEST NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort. Age lotrrvola Proportion Dylog Of 1,000 Bore Alive Slstioonry Population Life Espooteocy 

Population Period of life Proportion of Number living of Number dying Number of 

The total 
number of Avgenumber 

age groups between ege! persons dying the beginolog of during each persons In person. in this of years of Ilie 

in years in each during each age interval ego intorvel each age and subseqoeot rr,neioiog at oath 

cohort age interval interval age iotervnla age inter' a) 

el q (di d 0 °1 L a  
)h) 

See onto too On 

0<1 oX 0 1 0.012041 1,000 12 L 0  994 75,997 7600 

1-4 JX4 0.000516 988 1 ,L 4  2,963 75,003 7692 

5-14 4x,4 0.002819 987 3 ,o L, 9,861 72,040 7296 

15-24 15X24 0.008850 985 9 IOL24 9,803 62,180 63.15 

25-34 25 x 31  0.012438 976 12 15 10 34  9,699 52,377 53.67 

35-44 ,5X44 0.013664 964 13 10 L 44  9,573 42,678 44.28 

45.64 15x,54 0.034783 951 33 15 11,54 9342 33,105 34.82 

55.64 ,ux 64 0.122094 918 112 10Le, 8,617 23,763 25.89 

65.74 e,X7j 0.270016 806 218 10 L 7 , 6,969 16,146 18.80 

75+ 1.000000 588 588 L 750  8,178 8,178 13.91 

In put Data 

D 0 11  P,01  piki m °  

19 1,578 1,569 0.012113 

1 5,826 5,826 0.000172 
4 14,169 14,167 0.000282 

13 14,631 14,625 0.000889 

23 18,388 18,377 0.001252 
20 14,656 14646 0.001366 

24 6,792 6,780 0.003540 

47 3,638 3,615 0.013003 
43 1,399 1,378 0.031216 

37 533 516 0.071914 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of • and the upper limit the number on the right of 0  The last age group (75 x 7)0)  is open ended. 

q 0  = 2n *7()  - 2+n *1)1 0 , probability of dying during age interval 0  - where a  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,,+. = 1. - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup of 1. 

d 0  = 1 *q 
, the number of person who, on the average, died at age • last birthday (ie. between the ages of, and exactly). 

L 0  = *((l * + 1000) ± 2), number of average person years lived between the exact age of, and not' 

For the terminal ()cohort 75+ years, L 01  = l - in, given that life expectancy er  = T, -1' 1,, and that T,1  = L 01 , L 01  = e ,j *101 or L 0  = 10)  

T 0  = L 0  + L 0+, + ... .+ L 0 0 0 ,,, (where , is the highest age achieved), the number of persons aged, and over in a stationary population. 

e 0  =T, -1- 10 , life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in, e 01  = 1 t0 ei 

1. D = number of deaths aged during each age interval. 

J. P, = number of persons at the end of each age interval cohort. 

k. P0  = number of persons at the mid point of each age interval. P. = P, - (D, ± 2) 

1110 = age specific mortality rate, in. = D. + P 0 . 

When intervals are greater than one year, then in 0  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications -Department of Public Health and Community Medicine (Website document); Karmel and Poiasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A39 1985-1987 ABRIDGED NON-INDIGENOUS LIFE TABLE - NORTHERN NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 
Age Coboria Age Interval. Popor1ioa Dying Of 1000 Born Alive Stationary Population Life Eopeetaaoy 

Population Period of life Proportloo of Number living at Number dying Nombor of 
The total 
number of Average number 

age group, between ogre persona dying the beginniog of during eaeb person. in persona in thin of year. of life 
In yearn In each daring mob age interval age interval anob age and eubeeqount remaining at enrh 

rabart age interval interval ago intervals age Iotarvnt 

See nate (a) n to •
(b) q 

(e) ,(d) d0 (a) 
C L,.>O T0 (g) 0  e (h) 

0<1 oXa> 0.018617 1,000 19 L 0  091 73,873 73.87 

1-4 IX4 0.006459 981 6 3 L 4  2,935 72,883 74.27 
5-14 4X 14 0.010209 975 10 ,0L 14 9701 69,948 71.74 

15-24 15 x 24  0,032206 965 31 IOL p s  9,495 60,247 62.43 

25-34 2>X34 0.019293 934 18 10 L 34  9,250 50,752 54.34 
35.44 35X44 0.035468 916 32 ,0 L 44  8,997 41,502 45.31 

45-54 4 x 34  0,064015 884 57 ,0 L 54  8,552 32,504 36.79 

55-64 55 x 64  0.144144 827 119 ,0 L 64  7,673 23,952 28.96 
65-74 65X7 0.211640 708 150 ,0 L 74 6,329 16,279 23.00 

75+ 75 x 76 + 1.000000 558 558 L 73 , 9,950 9,950 17.83 

Input Data 

D O >1>  p U) p (hI ni 0 

7 376 373 0.018792 
2 927 926 0.002160 
2 1,950 1,949 0.001026 
7 2,142 2,139 0.003273 
6 3,083 3,080 0.001948 
9 2,497 2,493 0.003611 
7 1,062 1,059 0.006613 
8 519 515 0,015534 
4 171 169 0.023669 
3 55 54 0.056075 

Source Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative atoalysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,. The last age group (yT is open ended. 

q = 211*1,1 0 2+n 0n1 0 , probability of dying during age interval - where a  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1, 

1,,,, = 1. - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortlgroup 001 0  

d0 = 1 0 *q0 , the number ofperson who, on the average, died at age, last birthday (ie. between the ages of, and 00,,  exactly). 

L0 = *((1. + l ,) - 2), number of average person years lived between the exact age of, and eel' 

For the tern>inal () cohort 75+ years, L 0 , = 1 + 1>1 01, given that life expectancy a, = Tr + 1, and that T 0>  = L,> , L , e,>  *1 >  or L 0 = 10> + Ill 

T 0  = L. + L 000  + ....+ L 0 ,,,, (where,. is the highest age achieved), the number of persons aged 0  and over in a stationamy population. 
0  e 0  = T, ± 10 , life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m, e,>  = 1 in 

D 0  = number of deaths aged during each age interval, 
P 0  = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P 0  = P, - (D, + 2) 

I. in r =  age specific mortality rate, in = + P,. 
When intervals are greater than one year, then >11 0  equals the total deaths for each interval divided by the stim of the estimated mid-year poptilations. 

Foi-mttlae sourced from the following publications - Department of Public Health and Community Medicine Website document); Karmel and Polasek (1977); Pollard at al (1981); 
and Pressart (1972). 
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TABLE A40 198 5-1987 ABRIDGED NON-INDIGENOUS LIFE TABLES - CENTRAL NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Ago Cohoeto Age Inter-on!. Proportion Dylog Of 1,000 Be- Alive 5ietlooery Populntlon Life Eepeoteeoy 

Popointlor. Period of life Proportion of Number living ci Nutebor dying plumber of 

The told 
comber of Aveeoge noe.bor 

ego groupn between ngee pernoo. dying the  boglooiog of during each  poreone in pornoen In thi, of yenro of life 

In yeer. in each during each ego lotervnl ego lotervei each age and .ub.eqnont romolniog at enrh 

cohort age interval Interval age Interve!. age bier-vol 

(0) 10 Id) d0 (0) T O 1 ' °e0 (h) 
See note 

0<1 0.007042 1.000 7 L 0  996 76,674 76.67 

1.4 IX4 0.007080 993 7 31.04 2,968 75,677 76.21 

5.14 4 X 14 . 986 - joL 14 9,859 72,709 73.75 

15-24 1x21 0.016567 986 16 ,0 L 24  9,778 62,850 63.75 

25-34 25 X 31 0.018789 970 18 20 L 34  9,605 53,072 54.74 

3544 35 x 14 0,025977 951 25 10 L 44 9,390 43,467 45.69 

45.54 45 X 64 0.084279 927 60 IoL54 8,989 34,077 36.77 

55-64 33 X 64 0.109632 867 95 20 L 64  8,196 25,108 28.96 

65-74 6x7.i 0.199336 772 154 t o L 74 6,951 16,912 21.91 

75+ 1.000000 618 618 L 750  9,962 9,962 16.12 

Input Data 

D, (1 p, )J( p0  ,n 

4 568 566 0.007067 
4 1,691 1,689 0.002368 

3,864 3,864 
8 4,793 4,789 0.001670 

11 5,805 5,800 0.001897 
11 4,185 4,180 0,002632 

14 2,115 2,108 0.006641 

14 1,214 1,207 0.011599 
12 548 542 0.022140 

13 216 210 0.062053 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of • The last age group (7S X is open ended. 

q • 20 *m. - 2+n *01 0 , probability of dying during age interval, . where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

l+ = 1 - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortlgroup of10  

d 0  = 1, °q 0 , the number ofperson who, on the average, died at age, last birthday (ie. between the ages of, and ,,.,, exactly). 

10 = *((l o  + -' 2), number of average person years lived between the exact age of, and 001' 

For the terminal G) cohort 75+ years, L , = 10) + titoi, given that life expectancy e0  = T. - 10, and that T 0, = L 01 , L = e 01  *101 or L 01  = 1, f  + in 01. 

T 0  = L + 1.000  + ....+ 1.. (where is the highest age achieved), the number of persons aged and over in a stationary population. 

° e = T 0  + 10, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort rn0  e,. = 1 ± 010) 

D 0  = number of deaths aged during each age interval. 

P 0  = number of persons at the end of each age interval cohort. 

It. P 0  = number of persons at the mid point of each age interval. P 0  = P - (D 0  + 2) 

I. 11)0 = age specific mortality mate, in = D, - P 0 . 

When intervals are greater than one year, then in. equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A41 1990-1992 ABRIDGED NON-INDIGENOUS LIFE TABLE - DARWIN AND NORTHWEST NT 

Non-Indigenous Population 

(1) (2) (3) (4) (6) (6) (7) (8) 
Age Cohorts Ago Interonie Proportion Dying Of 1,000 Bore Alive Stationary Population Life Enpeoteooy 

Population Period of life Proportion of Number living ot Number dying Number of 
The total 
number of Averegn number 

age group, between ages persons dying the beginning of during each person. In persons in this of yearn of life 
in years in each during each age Interval age interval each age and .ubseqoaot remaining at aaob 

cohort age Intervat interval age Intervals ego Interval 

q0
(0) d 01°1  ,,L O '1  u e (hl 

Seeaote a *oo+fl 

0<1 o x01  0.008575 1,000 9 Lo 996 74,929 74,93 

1-4 1 x 4  0.002141 991 2 3 L 4  2,971 73,934 74.57 
5.14 4 x 14  - 989 . joL 14 9,893 70,962 71.73 

15-24 15 X21 0.009616 989 10 10 L 24  9,845 61,069 61.73 

25.34 25X3., 0.012154 980 12 10 L 34  9,738 51,224 52.28 
35-44 35 x 44  0.015301 968 15 ioL 44  9,605 41,486 42.86 

45.54 45 x 54 0.037564 953 36 10 L 54  9,352 31,881 33.45 

55.64 55 x 6.1  0.121965 917 112 10 L 64  8,613 22,529 24.56 
65.74 65 x 74  0.248542 805 200 ,0 L 74 7,053 13,916 17.28 

75+ 75 x 750 1.000000 605 605 L 6,863 6,863 11.34 

Input Data 

D O " 1  P, 1  P 0  m0 1  

13 1,516 1,510 0.008612 
4 5,600 5,598 0.000715 

12,995 12,995 
14 14,496 14,489 0.000966 
22 18,002 17,991 0.001223 
25 16,226 16,214 0.001542 

35 9,160 9,143 0.003828 
53 4,107 4,081 0.012989 
49 1,751 1,727 0.028381 
56 663 635 0.088189 

Source: Tables Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS duo to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (7.5 x  730 is open ended. 

q, = 2,j 5m 2+,o *1110, probability of dying during age interval, - where ,, is equal to the cohort interval in years. The probability of the 75+ cohort dyong is 1. 

I = 1 - d 0 , the number of persons who, omi the average, attain the exact age of, out of the original cohortigroup of 1. 

d. = 10 *q 
, the number of person who, on the average, died at age, lost birthday (ie. between the ages of. and ,,, exactly), 

L. = *((j + 1000) ± 2), number of average person years live(l between t he exart age of, and 

For the terminal C) cohort 75+ years, L = 1 ± given that life expectancy e, = 7', - 10,  and that 1' = L ci,  L = e 01  *1 1  orL 01  = 1 01 + 001 0  

T 0  = L 0 + Low + ....+ L 0+00  (whoi'e ,, is the highest age achieved), the number of persons aged, and over in a stationary population. 

It. °e0  =Tr + 1, life expectancy at a given age interval. For the terniinal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort m,. e 00  = 1 + in 0 

D 0  = number of deaths aged during each age interval. 
P, = number of persons at the end of each age interval cohort. 

k. P 0  = number of persons at the mid point of each age interval. P. = P, - (D 0  + 2) 

I. 100 0  = age specific mortality rate, in = D 0  + P 0 . 
When intervals are greater than one year, then on e  equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollao'd et at (1981); 
and Pressart (1972). 
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TABLE A42 1990-1992 ABRIDGED NON-INDIGENOUS LIFE TABLE - NORTHERN NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Ago Cohortc Age letervnl, Proportion Dying Of 1.000 Born Alive 5intlonery Population Life leper) aory 

Popointion Period otlife Proportion of Non,ber living at Nunber dying Non,bre of 

The bid 
number of Avor e ge nombor 

ege grnUpa beteen ages  percona dying  the beginning of during  mob POOCOfl in peroo in thi a ofyeara of Itf, 

in ymera io eecb during mech age interval age intervel rech age and aob.eqoent remain),, got ccc 

cohort ege totem.) interval ego interval, age intecvol 

See note Ic) too +,, 
Ic) (di d 0  n L n °  T 0  

0<1 oXvi 0.006645 1,000 7 Lo 997 73,251 73.25 

1-4 IX4 -  993 - L4 2,980 72,254 72.74 

5-14 4 X 14 -  993 joL 14 9,934 69,274 69.74 

15-24 15x24 0.012041 993 12 IOL24 9,874 59,341 59.74 

25-34 25x34 0.018932 981 19 10 L,5  9,721 49,467 50.40 

35-44 35 X 44 0.020819 963 20 joL 44  9,528 39,746 41.28 

45-54 35x.+4 0.028309 943 27 joL5, 9,294 30,218 32.05 

55-64 56XGI 0.122485 916 112 ,0 L 64  8,600 20,924 22,84 

65-74 es x ri 0.322581 804 259 10 L 14 6,742 12,324 15,33 

75+ psX 750 1.000000 545 545 L 5. 5,582 5,582 10.25 

Input Data 

D" 1  p111 p1k) 
03

)i) 

2 301 300 0.006667 

1,214 1,214 
2,355 2,355 - 

3 2,478 2,477 0.001211 

7 3,666 3,663 0.001911 
6 2,855 2,852 0.002104 

4 1,395 1,393 0.002872 

7 540 537 0.013048 
6 159 156 0.038462 

4 43 41 0.097561 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,.  The last age group (ç X is open ended. 

q = 2n ni.  - 2+n 5m 0 , probability of dying during age interval, - where n  is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,, = 1 d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortfgroup ofl 0  

a. d 0  = j , the number of person who, on the average, died at age • last birthday (ie. between the ages of, and 0+0  exactly). 

L o = n*((l n  + 2), number of average person years lived between the exact age of, and enI' 

For the terminal () cohort 75+ years, L 0 = 101 + Ill 0,  given that life expectancy e, = T 0  - 10 , and that T 01  = L 0 , L01 = oi or 11. = + lit  

T 0  = L + L 0+0  + ... .+ L o fl ' (where is the highest age achieved), the number of persons aged, and over in a stationary population. 

° e = T 0  + I, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in., eoi = 1 + in 

I. number of deaths aged during each age interval. 

j. P 0  = number of persons at the end of each age interval cohort. 

It. P 0  = number of persons at the mid point of each age interval. P 0  = P 0  - (D 0  + 2) 

I. 1110 = age specific mortality rate, in = D 0  + P 0 . 
When intervals are greater than one year, then ui equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document): Karmnel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A43 1990-1992 ABRIDGED NON-INDIGENOUS LIFE TABLE - CENTRAL NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 
Age Cohort. Age Intervals Proportion Dying Of 1,000 Burn Alive Stationary Population Life Enpeetanoy 

Populniion Period of life Proportion of Number living 01 Number dying Numbor of 
The total 
number of Averngo number 

ego group. between ages poraon. dying the beginatogof during each  person. in perana. in thu of year. of life 
in year. in each during each age interval age interval each age and .ub.oquent remaining at each 

cohort age intom'val iatarvul age interval. age Interval 

Sea ante too 
(b) 

q id) d n L  T 0 1' °e0 
(b) 

0<1 ox,1 0.011650 1000 12 L 0  994 77,233 77.23 

1-4 1x4 0.001567 988 2 3 L 4  2,963 76,239 77.14 
5-14 4 X 14 987 - ,0L,4  9,868 73,276 74.26 

15-24 15x24 0.011034 987 11 joL 24  9,814 63,408 64.26 

25-34 25x34 0.009679 976 9 10 L 34  9,712 53,595 54.92 
35-44 33 X 44 0.010847 966 10 10 L 44  9,612 43,883 45.41 

45.54 43x54 0.036603 956 35 1oL54 9,385 34,271 35.85 

55-64 53 X 64 0.129870 921 120 jo L 64  8,612 24,888 27.02 
65.74 65x70 0.226678 801 182 ,0 L 74 7,106 16,274 20.31 

75+ 7x75, 1.000000 620 620 L 73, 9,168 9,188 14.79 

Input Data 

D,11 pO) p(k) m0 10  

6 515 512 0.011719 
1 1,914 1,914 0,000523 

3,954 3,954 
5 4,509 4,507 0.001110 
6 6,172 6,169 0.000973 
5 4,587 4,585 0.001091 

10 2,687 2,682 0.003729 
16 1,160 1,152 0.013889 
13 515 509 0.025565 
17 260 252 0.067594 

Source: Tables Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 
abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 x is open ended. 

q, = 2n *1)10  - 2+n *;fl,,  probability of dying during age interval, - where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,+, = l u  d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup 
ci, = 1, *q 

, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and +, exactly), 

L. = ,*((1, + 1000)  + 2), number of average person years lived between the exact age of, and cvi 

For the terminal C) cohort 75+ years, L,, = 1, + 1)10), given that life expectancy e 0  = Tv -' 1,, and that T,1  = L,1 , L 0j  = c, *1 OiL, 1, + Ill 0 , 

T, =Lr  + L,,0  + ....+ L,,,, (where , is the highest age achieved), the number of persons aged 0  and over in a stationary population. 

° e, = T 0  + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the recipi'ocal of the central death rate for each cohort in.;  e,, = 1 + 1)101 

D, = number of deaths aged during each age interval. 
P = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P. = P - (D 0  + 2) 

I. no, = age specific mortality rate, ni = D, - P 0 . 
When intervals are greater than one year, then no, equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Nqt: Formulae sourced from the following publications - Department of Public Health and Community Medicine Website document); Kai'mel and Polasek (1977); Pollard et al (1981); 
and Pressart (1972). 
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TABLE A44 1995-1997 ABRIDGED NON-INDIGENOUS LIFE TABLE - DARWIN AND NORTHWEST NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Ago Cohoeta Age lotervain Proportion Dying Of 1.000 Born Alive Stationery Population Life Eapertancy 

Population Period of life Proportion of Number living at Number  dying Number of 

The total 
number  of Averago number  

age groopn between agee pernoan dying the bogiontng of during  each pernoon to pronoun to thin ofyanrn ofitfe 

to yearn to each duriog each age Interval age Interval each age and nobneqoont remaining at each 

cohort oge intorvel Interval age interval. age Interval 

Be, ode 0 toO or q jo 
idi d , (a) L T0 is) °e0 ihi 

0<1 0x<1 0.007566 1,000 8 L 0  996 76,920 76.92 

1.4 1 X 4 0.001880 992 2 3 L 4  2,975 75,924 76.50 

5-14 iX 14 0.001502 991 1 i0L 14 9,898 72,949 73.64 

15-24 11 x 21  0.006847 989 7 ,0 L 24  9,867 63,051 63.75 

25-34 25X31 0.008919 982 9 lol.'31 9,779 53,194 54.15 

35-44 35 x 41 0.016551 974 16 10 L 44 9,655 43,415 44.59 

45-54 15 X S4 0.033347 957 32 ,0 L,14  9,415 33,760 35.26 

55-64 ,55X64 0.092661 926 86 10 L 64  8,826 24,345 26.30 

65-74 65x74 0.202716 840 170 10 L 74 7,546 15,519 18.48 

75+ 1.000000 670 670 L 7,973 7,973 11.91 

Input Data 

D0tt p
,

))) piki m 

12 1,586 1,580 0.007595 

4 6,378 6,376 0.000627 
2 13,310 13,309 0.000150 

10 14,560 14,555 0.000687 
17 18,984 18,976 0,000896 
28 16,791 16,777 0.001669 
42 12,406 12,385 0.003391 

50 5,171 5,146 0.009716 
53 2,376 2,350 0.022558 

76 943 905 0.083978 

Source: Tables Al, A4 and AG. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to clIent confIdentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 X  730  is open ended. 

q r = 2,t *m  r  ± 2+u *nl,,  probability of dying during age interval, - where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,0,0 = 1, - d,, the number of persons who, on the average, attain the exact age of, out of the original cohortIgroup of 1_ 

d, = 1, *q,,  the number of person who, on the average, died at age last birthday (ie. between the ages of, and exactly). 

f, L, = *((j + 1000) ± 2), number of average person years lived between the exact age of , and eU 

For the terminal () cohort 75+ years, L 0 = 101 ± given that life expectancy e0  = T, + 10, and that T,1  = L 01 , L 01  = ,i *1 01  or L0  = 1, ± 51101. 

T. = L + L ,+, + ....+ L, ,,, (where e,  is the highest age achieved), the number of persons aged and over in a stationary population. 

0  e, = T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort rn0  c, = 1 51101 

D 0  = number of deaths aged during each age interval. 

P, = number of persons at the end of each age interval cohort. 

k. P. = number of persons at the mid point of each age interval. P. = P (D, -' 2) 

I. m 0  = age specific mortality rate, in = D 0  + P c . 
When intervals are greater than one year, then 1il equals the total deaths for each interval divided by the sum of the estimated mid-year populations. 

Note: Formulae sourced from the following publications - Department of Public Flealth and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A45 1995-1997 ABRIDGED NON-INDIGENOUS LIFE TABLE - NORTHERN NT 

Non-Indigenous Population 

(1) (2) (3) (4) (6) (8) (7) (8) 
Age Cohort. Ago latorvnl, Proportioa Dying Of 1,000 Boro Alive Slationary Popoletioa Life Eepootancy 

Popnlotioa Period of life Proportion of Number living at Number dying Number of 
The total 
oumbor of Averoga number 

ego group, between age. per.oas  dying the bagioniogof dorieg onob person.  to peraca. to thi. of years  of life  
in year. in each during enoh age interval age  interval each  age and subsequent remaining at each 

cohort ago iete,-ni interval age intervals ago interval 

See note mi c too 00(b) q. 
 10 idi d 0  ° e 

0<1 0.004115 1,000 4 L a  998 79,866 79.87 

1-4 1 x 4  . 996 - 3 L 4  2,988 78,868 79.19 
5-14 4 X 14 -  996 - 10 L 1 . j  9,959 75,881 76.19 

15-24 1,5X 2, 0.004424 996 4 ,0 L 1  9,937 65,922 66.19 

25-34 25 X 34 0.008659 991 9 10 L 3 , 9,872 55,985 56,47 
35.44 35X44 0.013550 983 13 10 L 44  9,762 46,113 46.92 

45.54 43 x 54 0.030960 970 30 10 L 94  9,546 36,351 37.49 

55.64 65 x 64  0.073584 940 69 ,0 L 4  9,050 26,805 28.53 
65.74 65 X 74 0.149254 870 130 ,0 L 7 ., 8,055 17,755 20.40 

75+ 76X73o 1.000000 741 741 L 750 9,701 9,701 13.10 

Input Data 

(i) p (ii p (hi m 0 111  

1 243 243 0.004124 
1,431 1,431 
2,425 2,425 

1 2,256 2,256 0.000443 

3 3,451 3,450 0000870 
4 2,934 2,932 0.001364 

6 1,911 1,908 0.003145 

5 657 655 0.007639 
4 250 248 0.016129 

5 68 66 0.076336 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregat.ed regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 
The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of, The last age group (75 x ) is open ended. 

q, = 2n *111.  - 2+,i *111 0 , probability of dying during age interval 0  - where,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1,00 = 1 - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup of 1r  

d 0  = 10- *q,, the number of person who, on the average, died at age • last birthday (ie. between the ages of, and ,. exactly). 

L0 = 0*((l, + 1+) + 2), number of average person years lived between the exact age of. and ,, 

For the terminal () cohort 75+ years, L ci = l r, + in 0,  given that life expectancy e0  = T 0  + I , and that T 01  = L L = e 0  *10  or L = lot + ill,. 

T 0  = L r  + L + ...,+ L ,,. (where,, is the highest age achieved), the number of persons aged, and over in a stationary population. 

It. 0  e0  = T, + 1,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in, e, = 1 + 111, 

D 0  = number of deaths aged (luring each age interval. 

P 0  = number of persons at the end ofeach age interval cohort. 

k. P 0  = number of persons at the mid point of each age interval P, = P. . (1), + 2) 

1. tit 0 = age specific mortality rate, in = B • ± 1-', - 

When intervals are greater than one year, then ni equals the total (bathS for each iutei'vah divided by the sum of the estimated mid-year populations. 

Not: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document); Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A46 1995-1997 ABRIDGED NON-INDIGENOUS LIFE TABLE - CENTRAL NT 

Non-Indigenous Population 

(1) (2) (3) (4) (5) (6) (7) (8) 

Age Cohort. Ago Interval. Proportion Dying Of 1000 IS... Alive Stationery Population Life Eapeotnocy 

Population Period of life Proportion of Number living at Nuoober dying Number of 

The total 
number of Average number 

age group, bet wean age, pereons dying  the beginning of during each par.ons in per.00. in this of year. of life 

In years in each during each age interval age interval each age and eub.rquent remaining at each 

cohort ege interval interval ago intervals age interval 

See oote 
(a) 

0
(b) q (d) d 0  Tn er (h) 

0<1 0.006667 1,000 7 L 0  997 77,331 77.33 

1-4 1 x 4  - 993 3L i 2,980 76,334 76,85 

5-14 4 x 14  0,002435 993 2 10 L 14 9,921 73,354 73.85 

15-24 15 x 24  0.009501 991 9 10 L 24  9,862 63,433 64.01 

25-34 25 x 34 0.008561 981 8 ,0 L 34  9,773 53,571 54.58 

35-44 33 x 44  0.013866 973 13 10 L14  9,664 43,798 45.01 

45-54 45 x 54  0.025836 960 25 ,,L 54  9,472 34,134 35.57 

55-64 55X64 0.090323 935 84 ,0 L 61 8,926 24,662 26.38 

65-74 ei x ri 0.286533 850 244 10 L 74 7,285 15,736 18.50 

75+ 75 x+ 1.000000 607 607 L 750 8,451 8,451 13.93 

Input Data 

D. pt) p 1k) 

3 450 449 0.006689 
1,989 1,989 - 

1 4,102 4,102 0.000244 

4 4,192 4,190 0.000955 

5 5,818 5,816 0.000860 
7 5,017 5,014 0.001396 

9 3,443 3,439 0.002617 

14 1,487 1,480 0.009459 
20 608 598 0.033445 

21 303 293 0.071795 

Source: Tables Al, A4 and A6. 

Regional death data is only available for the age intervals listed above. Disaggregated regional data is not available from the ABS due to client confidentiality restrictions, therefore all 

abridged life tables have been based on the regional data format to facilitate comparative analysis. 

The lower limit of each age cohort is the number on the left of, and the upper limit the number on the right of,,  The last age group (75 x is open ended. 

q 0 = 21t *1(1 0  - 2+ii *1(1 0 , probability of dying during age interval, - where ,, is equal to the cohort interval in years. The probability of the 75+ cohort dying is 1. 

1000 = - d 0 , the number of persons who, on the average, attain the exact age of, out of the original cohortigroup of 1 

d. = l *q 
, the number of person who, on the average, died at age, last birthday (ie. between the ages of, and exactly). 

I. L. = fl5((10 + 10.0) -1- 2), number of average person years lived between the exact age of, and ,+, 

For the terminal () cohort 75+ years, L 0  = l + in 01,  given that life expectancy e 0  = - 1, and that T 01  = L 01,  L 0 = e,1 *101  or 11. = 10 in 01. 

T. = L. + L +,, + ....+ L..u. 0  (where, is the highest age achieved), the number ofpersons aged 0  and over in a stationary population. 

° e, =Tr  ± 1,,, life expectancy at a given age interval. For the terminal cohort 75+ years life expectancy is the reciprocal of the central death rate for each cohort in., e, = 1 + i1l,1  

D 0  = number of deaths aged during each age interval. 

P. = number of persons at the end of each age interval cohort. 

k. P, = number of persons at the mid point of each age interval. P. = P, - (D, + 2) 

I. in 0  = age specific mortality rate, 1 )1 0  = D. + P 0 . 
When intervals are greater than one year, then in, equals the total deaths for each interval divided by the sum of the estimated mid-year populations, 

Note: Formulae sourced from the following publications - Department of Public Health and Community Medicine (Website document): Karmel and Polasek (1977); Pollard et al (1981); 

and Pressart (1972). 
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TABLE A47 FUNCTIONAL LITERACY 1980-1982 

Total Total 
Total NT NT 

DATA 1980-1982 NT ATSI Non-ATSI 

Total Estimated Years 10-12 1,116 162 954 

Total Secondary School Full-Time Students 7,090 1,694 5,396 

Estimated Population Cohorts 2,039 775 1,264 

Functional Literacy Rates 54.73 20.90 75.47 

Source: 

Australian Bureau of Statistics. Schools, Catalogue No 4221.0. 
Australian Bureau of Statistics. NT Statistical Summary, Catalogue No 1306.7. 

Electronic transfer from the Australian Bureau of Statistics Canberra 

Collins Report - Learning Lessons, 1999. 

Functional Literacy/ 1980-1982 



TABLE A48 FUNCTIONAL LITERACY 1985-1987 

Total Total 

1985-1987 DATA 
Total NT NT 
NT ATSI Non-ATSI 

Total Estimated Years 10-12 1,597 200 1,397 

Total Secondary School Full-Time Students 9,617 2,056 7,561 

Estimated Population Cohorts 2,825 1,070 1,755 

Functional Literacy Rates 56.53 18.69 79.60 

Source: 

Australian Bureau of Statistics. Schools, Catalogue No 4221.0. 

Australian Bureau of Statistics. NT Statistical Summary, Catalogue No 1306.7. 

Electronic transfer from the Australian Bureau of Statistics Canberra 

Collins Report - Learning Lessons, 1999. 

Functional Literacy 1985-1987 



TABLE A49 FUNCTIONAL LITERACY 1990-1992 

Total Total 

1990-1992 DATA Total NT NT 
NT ATSI Non-ATSI 

Total Estimated Years 10-12 1,571 250 1,321 

Total Secondary School Full-Time Students 10,035 2,496 7,539 

Estimated Population Cohorts 2,630 989 1,641 

Functional Literacy Rates 59.73 25.28 80.50 

Source: 

Australian Bureau of Statistics. Schools, Catalogue No 4221.0. 

Australian Bureau of Statistics. NT Statistical Summary, Catalogue No 1306.7. 

Electronic transfer from the Australian Bureau of Statistics Canberra 

Collins Report - Learning Lessons, 1999. 

Functional Literacy/1990- 1992 



TABLE A50 FUNCTIONAL LITERACY 1995-1997 

Total Total 

1995-1997 DATA 
Total NT NT 
NT ATSI Non-ATSI 

Total Estimated Years 10-12 1,493 195 1,298 

Total Secondary School Full-Time Students 10,576 3,030 7,546 

Estimated Population Cohorts 2,792 1,148 1,644 

Functional Literacy Rates 53.47 16.99 78.95 

Source: 

Australian Bureau of Statistics. Schools, Catalogue No 4221.0. 

Australian Bureau of Statistics. NT Statistical Summary, Catalogue No 1300.7. 

Electronic transfer from the Australian Bureau of Statistics Canberra 

Collins Report - Learning Lessons, 1999. 

Functional Litoracy/1995- 1997 
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NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 1 of 20 

This survey is an important part of a Doctor of philosophy research project being 
carried out by Mr Ken Hooper into Mineral Resources and Regional Economic 
Development. The participation of regional communities, associations and individuals 
in this survey is essential to the successful completion of the research project. The 
University is thankful to those that have consented to participate. 

Participation 

Participants are free to withdraw their consent at any time during the survey stage of 
the study, in which event their participation in the field study will immediately cease and 
any information obtained will not be used. 

Confidentiality 

Unless authorised by participants, all survey information provided for use in this study 
will be treated as confidential and will only be used for the purposes of this study. 
Confidentiality of information provided to Mr Hooper during the survey process will be 
achieved by combining the survey results of all regional participants to create regional 
totals. 

The Survey 

The aim of this survey is to find out if there is, or is not, a connection between mining 
sector activity and economic development in various regions of the Northern Territory. 

For the purpose of this survey: 

Mining sector activity includes the exploration, extraction and processing of 
minerals, oil and natural gas. It also includes exploration and mine site 
rehabilitation. 

2. Economic development means the process by which regional populations 
experience improvement in the quality of their lives. 

Participant's Name ........................................................................................ 

Location. ...................................................................................................... 

RegionS ....................................................................................................... 

Survey Date: ................../................./................. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page2of2O 

Section 'A' seeks your views on the importance of a number of issues not specifically 
linked to mining activity. However, despite this they are important to determining 
quality of life issues. 

Questions 1A —12A ask whether you agree or disagree with each question statement. 
There are varying degrees or strengths of agreement or disagreement. For example: 

You might be indifferent to a statement, that is, you neither agree nor disagree with 
the statement - this would be the same as saying you don't know. In this case you 
would put a tick (E) under the box titled "don't know". 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

1 
Tick () the box under the heading which best reflects your opinion. 

You might disagree with a statement but don't feel very strongly about it - this 
would be the same as saying you disagree. In this case you would put a tick (El) 
under the box titled "disagree". 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

I 
Tick (I) the box under the heading which best reflects your opinion. 

On the other hand, you might agree with a statement, but might not feel really 
strongly about it - this would be the same as saying you agree. In this case you 
would put a tick (El) under the box titled "Agree". 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

-------------- 
Tick (I) the box under the heading which best reflects your opinion. 

In responding to questions 1A - 12A put a tick (El) under the heading in each question 
which best reflects your opinion - tick (LI) only one of the five (5) boxes available in 
each question. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 30120 

Please respond to each question in the context of your own experience in the 
area/region in which you live. 

Question 1A. 

People in thel 5 years to 64 years of age group who want to work should be able to 
obtain paid employment in the area where they live. 

Strongly 
Disagree 

I 
Disagree Don't 

Know 
I Agree Strongly 

agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 2A. 

People should have easy access to adequate supplies of food at reasonable prices 
from local stores/shops. 

Strongly 
Disagree 

Disagree Don't 
Know  

Agree 
agree  

Strongly 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 3A. 

There is adequate housing available for people living in remote areas. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 4A. 

There are opportunities for people living in remote areas to earn an income from 
employment other than CDEP. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick () the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 4 of 20 

Question 5A. 

It is important for people to be able to read and write English. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 6A. 

Most people in remote areas can read and write in English. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 7A. 

Most people in remote areas can read and write in their own language. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 8A. 

It is more important for people to be able to read and write in English than in their own 
language. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 50f20 

Question 9A. 

People in remote areas do not seem to live, on average, as long as people in the urban 
centres. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (11) the box under the heading which best reflects your opinion. 

Question 1 OA. 

Medical facilities in remote areas are adequate. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (La) the box under the heading which best reflects your opinion. 

Question 1 1A. 

There should be fewer children dying before they reach their first birthday. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 1 2A. 

Sanitation and drinkable water facilities in remote areas are adequate. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 6 of 20 

Question 1 3A. 

Given your responses to Questions 1A - 12A, which three (3) of the following nine (9) 
items do you think are the most important to people living in remote areas. 

Tick (I) only 
Three (3) boxes 

 People should have more opportunities 
for employment and to earn a regular income 

 People should have access to housing 

 People should be able to read and write in English 

 People should be able to read and write in their own language 

 There should be less children dying 
before they reach their first birthday 

 People should live long and satisfying lives 

 People should have access to good sanitation 
and water supplies 

 People should have easy access to proper health facilities 

 People should have access to good quality and 
affordable food 

Question 14A. 

Please tick (LI) the boxes which best reflect your situation. 

Gender: Female Male 

Age: 18-24 years 11  40-44 years  El 
25-29 years 45-49 years 

30-34 years 0  50-54 years 

35-39 years El  55+years Eli 

Please read the following question carefully then go to the appropriate section: 

Do you live in an area where extraction and processing (mining) is currently being 
carried out, or has been carried out in the recent past? 

If your answer to this questions is Yes please answer the questions in Section 'B' 
which commence at page number 7. 

If your answer to this question is No please answer questions in Section 'C' which 
commence at page number 14. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 7 of 20 

Section 'B' seeks your views on issues that may have been influenced directly or 
indirectly by mining activity. 

Questions in this section are in a similar format to those in Section 'A' and only require 
you to the tick (LI) boxes which best reflect your opinion on each issue. 

Please respond to each question in the context of your own experience in the 
area/region in which you live. 

Question 1 B. 

People of working age (15 years to 64 years of age) who want to work are able to 
obtain paid employment as a result of mining activity. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (H) the box under the heading which best reflects your opinion. 

Question 2B. 

Because of mining there are more shops and adequate supplies of food. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick () the box under the heading which best reflects your opinion. 

Question 3B. 

Mining activity has contributed to an increase in the availability of housing for Aboriginal 
people. 

Strongly 
Disagree 

Disagree 
I Don't 

Know 

I 
Agree Strongly 

agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 8 0120 

Question 4B. 

Mining activity has resulted in more schools and as a consequence more local people 
are able to read and write English. 

Strongly 
Disagree 

I Disagree Don't 
Know 

I 
I Agree Strongly 

agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 513. 

Mining has resulted in more schools and as a consequence more local people are able 
to read and write in their own language. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 613. 

Medical facilities have improved because of mining activity. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 713. 

Mining activity has resulted in better sanitation and drinkable water facilities. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 9 of 20 

Question 8B. 

Because of mining activity my area has better medical, sanitation and drinkable water 
facilities, which has contributed to more children living beyond their first birthday. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 

 agree 

Tick (LI) the box under the heading which best reflects your opinion. 

Question 9B. 

Improved medical, sanitation and drinkable water facilities have resulted in people 
living longer and healthier lives. 

Strongly 

Disagree 

Disagree Don't 

 Know 

1 
Agree Strongly 

 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question lOB. 

Income from mining has helped to finance the Homeland Movement allowing local 
people to follow a traditional lifestyle. 

Strongly 

Disagree 
Disagree Don't 

 Know 
Agree Strongly 

 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 11B. 

Being able to follow a traditional lifestyle has contributed to peoples' general wellbeing 
and quality of life. 

Strongly 

Disagree 
Disagree Don't 

 Know 
Agree Strongly 

 agree 

Tick (LII) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 10 of 20 

Question 1213. 

Income from mining has helped people follow a traditional lifestyle. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 13B. 

Income from mining has improved peoples' ability to live off the land while following a 
traditional lifestyle. 

Strongly 
Disagree 

Disagree Don't 
Know 

i Agree Strongly 
agree 

Tick (LI) the box under the heading which best reflects your opinion. 

Question 1413. 

Income from mining has helped some people finance small business enterprises 
contributing to their economic independence and wellbeing. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (LI) the box under the heading which best reflects your opinion. 

Question 15B. 

Income from mining has helped to finance investments meeting the long-term needs 
and aspirations of the whole community. 

Strongly 
Disagree 

I 
Disagree Don't I 

Know 
I Agree 

I Strongly 
agree 

Tick (II) the box under the heading which best reflects your opinion. 
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Question 16B. 

Culturally, land is more important to aboriginal people than it is to people who are not 
aboriginal. 

Strongly 

Disagree 
Disagree Don't 

 Know 
Agree Strongly 

 agree 

Tick (1) the box under the heading which best reflects your opinion. 

Question 17B. 

Mining activity has had no long-term bad impact on the land and environment. 

Strongly 

Disagree 
Disagree Don't 

Know 
Agree Strongly 

 agree 

Tick ( ) the box under the heading which best reflects your opinion. 

Question 18B. 

Mining activity has not stopped the land from being used again after mining has 
finished - the land is still there for traditional uses such as hunting and fishing. 

Strongly 
Disagree 

Disagree Don't 

 Know 
Agree Strongly  

 agree 

Tick (:) the box under the heading which best reflects your opinion. 

Question 19B. 

Mining activity has not damaged sites of sacred significance. 

Strongly 

Disagree 

Disagree Don't 
 Know 

Agree Strongly 

 agree 

Tick () the box under the heading which best reflects your opinion. 
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Question 20B. 

The protection of sites of significance is important to the quality of life of the people 
responsible for those sites. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (IJ) the box under the heading which best reflects your opinion. 

Question 21B. 

Mining money has not resulted in an increase in anti-social behaviour. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 22B. 

Mining money has not caused social problems between those groups receiving mining 
money and those that do not. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (i) the box under the heading which best reflects your opinion. 

Question 23B. 

Mining activity has contributed to the advancement of peoples' quality of life. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (i) the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 13 of 20 

Question 2413. 

Given your answers to Questions lB through to 2313, how much in your opinion, has 
mining increased or decreased peoples' quality of life, or has there been no change at 
all. 

Small Moderate Big No Small Moderate Big 

Increase Increase Increase Change Decrease Decrease Decrease 

Tick (i) the box under the heading which best reflects your opinion. 

Question 25B. 

Mining industry representatives say that mining is the driving force behind economic 
development in remote areas of the Northern Territory. 

Strongly 

Disagree 
Disagree Don't 

 Know 
i Agree Strongly 

agree 

Tick (ii) the box under the heading which best reflects your opinion. 

Issues raised by Interviewee 
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Section 'C' seeks your views on issues that could be influenced directly or indirectly by 
mining activity if it were to take place in your area/region. 

Questions in this section are in a similar format to those in Section 'A' and only require 
you to the tick () boxes which best reflect your opinion on each issue. 

Please respond to each question in the context of your own experience in the 
arealreqion in which you live. 

Question IC. 

People of working age (15 years to 64 years of age) who want to work could obtain 
paid employment as a result of mining activity. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 2C. 

Because of mining there could be more shops and adequate supplies of food. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 3C. 

Mining activity could contribute to an increase in the availability of housing for 
Aboriginal people. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick () the box under the heading which best reflects your opinion. 

Northern Territory University 



NORTHERN TERRITORY UNIVERSITY 
FACULTY OF LAW, BUSINESS AND ARTS Page 15 of 20 

Question 4C. 

Mining activity could result in more schools and as a consequence more local people 
could be able to read and write English. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (D) the box under the heading which best reflects your opinion. 

Question 5C. 

Mining could result in more schools and as a consequence more local people could be 
able to read and write in their own language. 

Strongly I 
Disagree 

Disagree Don't I 
Know 

I Agree Strongly 
agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 6C. 

Medical facilities could improve because of mining activity. 

Strongly 
Disagree 

I Disagree Don't 
Know 

I Agree  Strongly 
agree 

Tick (LI) the box under the heading which best reflects your opinion. 

Question 7C. 

Mining activity could result in better sanitation and drinkable water facilities. 

Strongly 
Disagree 

Disagree Don't 
Know 

I Agree Strongly  
agree 

Tick (LI) the box under the heading which best reflects your opinion. 
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Question 8C. 

Because of mining activity my area could have better medical, sanitation and drinkable 
water facilities, which could contribute to more children living beyond their first birthday. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (i) the box under the heading which best reflects your opinion. 

Question 9C. 

Improved medical, sanitation and drinkable water facilities could result in people living 
longer and healthier lives. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 1 OC. 

Income from mining could help to finance the Homeland Movement allowing local 
people to follow a traditional lifestyle. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (L) the box under the heading which best reflects your opinion. 

Question 11C. 

Being able to follow a traditional lifestyle would contribute to peoples' general wellbeing 
and quality of life. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (ii) the box under the heading which best reflects your opinion. 
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Question 12C. 

Income from mining could help people follow a traditional lifestyle. 

Strongly 

Disagree 

Disagree Don't 
 Know 

Agree Strongly 

 agree 

Tick (Lii) the box under the heading which best reflects your opinion. 

Question 1 3C. 

Income from mining could improve peoples' ability to live off the land while following a 
traditional lifestyle. 

Strongly 

Disagree 

I Disagree Don't 

 Know 
Agree Strongly 

 agree 

Tick () the box under the heading which best reflects your opinion. 

Question 14C. 

Income from mining could help some people finance small business enterprises that 
could contribute to their economic independence and wellbeing. 

Strongly 

Disagree 
Disagree Don't 

Know 
Agree Strongly 

agree 

Tick (:) the box under the heading which best reflects your opinion. 

Question 15C. 

Income from mining could help to finance investments to meet the long-term needs and 
aspirations of the whole community. 

Strongly 

Disagree 
I Disagree Don't 

Know 
Agree Strongly 

 agree 

Tick () the box under the heading which best reflects your opinion. 
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Question 16c. 

Culturally, land is more important to aboriginal people than it is to people who are not 
abonginal. 

Strongly 
Disagree 

I Disagree Don't 
Know 

I Agree Strongly 
agree 

Tick () the box under the heading which best reflects your opinion. 

Question 1 7C. 

Mining activity would have no long-term bad impact on the land and environment. 

Strongly 
Disagree 

Disagree Don't 

f 
Know 

Agree I Strongly 
agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 18C. 

Mining activity would not stop most of the land from being used again after mining has 
finished - most of the land would still be there for traditional uses such as hunting and 
fishing. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (11) the box under the heading which best reflects your opinion. 

Question 19C. 

Mining activity would not damage sites of sacred significance. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

Tick (ii) the box under the heading which best reflects your opinion. 
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Question 20C. 

The protection of sites of significance is important to the quality of life of the people 
responsible for those sites. 

Strongly 

Disagree 

Disagree Don't 

 Know 
Agree Strongly 

 agree 

Tick (LI) the box under the heading which best reflects your opinion. 

Question 21C. 

Mining money would not result in an increase in anti-social behaviour. 

Strongly Disagree 
Disagree 

Don't 

 Know 
Agree Strongly 

 agree 

[Tick (IL) the box under the heading which best reflects your opinion. 

Question 22C. 

Mining money would not cause social problems between those groups receiving mining 
money and those that do not. 

Strongly 

Disagree 
Disagree Don't 

 Know 
i Agree Strongly 

agree 

Tick (I) the box under the heading which best reflects your opinion. 

Question 23G. 

Mining activity would contribute to the advancement of peoples' quality of life. 

Strongly 

Disagree 
Disagree Don't 

Know 
I Agree 

I 
I Strongly 

agree 

Tick (LI) the box under the heading which best reflects your opinion. 
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Question 24C. 

Given your answers to Questions IC through to 23C, how much in your opinion, would 
mining increase or decrease peoples' quality of life, or would there be no change at all. 

Small Moderate Big No Small Moderate Big 
Increase Increase Increase Change Decrease Decrease Decrease 

Tick (IIJ) the box under the heading which best reflects your opinion. 

Question 25C. 

Mining industry representatives say that mining is the driving force behind economic 
development in remote areas of the Northern Territory. 

Strongly 

Disagree 
I Disagree Don't 

Know 
Agree Strongly 

 agree 

Tick (LII) the box under the heading which best reflects your opinion. 

Issues raised by Interviewee 

Northern Territory University 



- 544 - 

ANNEXURE C 

PARTI CIPATING ORGANISATIONS 



PARTICIPATING ORGANISATIONS (1) 

Anindilyakwa Land Council 

Barunga Manyallaluk Community Government Council 

Batchelor College (Batchelor) 

Batchelor College (Tennant Creek Annex) 

DEMED Gunbalanya/Oenpeffi 

Dhimurru Land Management and Aboriginal Corporation 

Gagudju Association Incorporated 

Groote Eylandt Mining Company 

Jawoyn Association 

Kalano Community Association 

Kunbarllanjnj a Community Government Council 

Lahynhapuy Homelands Association Incorporated 

Nauiyu Nambiyu Community Government Council 

Ngurratjuta-Pmara Aboriginal Corporation 

Yirrkala Dhanbul Community Association Incorporated 

Yuendumu Community Government Council 

I See Map C.1 Local Government Locations, as well as the Regional Concordance for 
community council regional locations. 



Map C.1 Local Government Locations 
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Source: Northern Territory Department of Local Government Website - 

httT)://www.nt.gov.au/dhIg/localgov  
Australian Bureau of Statistics. Local Government Finance, Catalogue 
No 5502.7. Canberra, Australian Government Publishing Service, 1999. 



Regional Concordance 

Region Municipality Community 
Identified Incorporated 

Government Councils Associations 

East Arnhem 

Katherine Katherine 

Alice Springs Alice Springs 

Belyuen 
Coomalie 
Cox Peninsuh 
Kunbarllanjnja 
Milikapiti 
Nauiyu Nambiyu 
Nguiu 
Pine Creek 
Pirlangimpi 

Angurugu 
Marngarr 
Numbuiwar Numburindi 

Barunga Manyallaluk 
Binjari 
Borroloola 
Daguragu 
Jilkminggan 
Lajamanu 
Mataranka 
Timber Creek 
Wugularr 
Yugul Mangi 

Anmatjere 
Ltyentye Purte 
Wallace Rockhole 
Watiyawanu 
Yuendumu 
Yulara 

Gulin Gulin &Weemol 
Kardu Numida 
Maningrida 
Minjilang 
Nganmarriyanga 
Peppimenarti 
Warruwi 

Galiwinku 
Gapuwiyak 
Milingimbi 
Milyakburra 
Ramingining 
Umbakumba 
Yirrkaia Dhanbul 

All Curung 
Alpurrurulam 

Aherrenge 
Amoonguna 
Aputula Housing Ass 
Areyonga 
Ikuntji 
Imanpa 
Kaltukatjara 
Ntaria 
Nyirrpi 
Papunya 
Titjikala 
Urapuntja 
Walungurru 
Wfflowra 
Yuelamu 

Darwin Darwin 
Palmerston 
Litchñeld 
Jabiru 

Barkly Tennant Creek Elliott 

Source: As per Map C.1. 
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SECTION A - SURVEY RESULTS 



SECTION A - SUMMARY SHEET 

Question Stongly Disa ree g 
Don't Agree Stongly 

Number Disagree Know Agree 

Q1A - - 3 91 74 
Q2A 3 1 3 77 84 
Q3A 66 41 13 22 26 
Q4A 25 58 7 47 31 
Q5A 4 4 2 63 95 
Q6A 13 66 25 52 12 
Q7A 15 75 28 31 19 
QSA 18 30 18 70 32 
Q9A 3 20 58 70 17 
Q10A 25 64 17 52 10 
QuA 4 11 31 60 62 
Q12A 34 17 20 83 14 

Q13A Q14A 

A 118 Age Female Male Total 

B 55 18-24 11 16 27 
C 77 25-29 8 10 18 
D 34 30-34 10 7 17 
E 22 35-39 13 13 26 
F 17 40-44 15 13 28 
G 44 4549 3 30 33 
H 67 50-54 2 8 10 
I 70 55+ 1 8 9 

Survey Results/SectionA/Summary 



Question IA. 

People in the15 years to 64 years of age group who want to work should be able to 
obtain paid employment in the area where they live. 

Strongly I 
Disagree I Don't I Agree  Strongly 

Disagree I I Know  agree 

0 0 3 91 74 

Tick (E) the box under the heading which best reflects your opinion. 

Question 2A. 

People should have easy access to adequate supplies of food at reasonable prices 
from local stores/shops. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 1 3 77 

- 

84 

Tick (I) the box under the heading which best reflects your opinion. 

Question 3A. 

There is adequate housing available for people living in remote areas. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

66 41 13 22 26 

Tick () the box under the heading which best reflects your opinion. 

Question 4A. 

There are opportunities for people living in remote areas to earn an income from 
employment other than CDEP. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

25 58 7 47 31 

Tick () the box under the heading which best reflects your opinion. 



Question 5A. 

It is important for people to be able to read and write English. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

4 4 2 63 95 

Tick (I) the box under the heading which best reflects your opinion. 

Question 6A. 

Most people in remote areas can read and write in English. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

13 66 25 52 12 

Tick ( ) the box under the heading which best reflects your opinion. 

Question 7A. 

Most people in remote areas can read and write in their own language. 

Strongly Disagree Don't Agree Strongly I 
Disagree  Know agree 

15 75 28 31 19 

Tick (I) the box under the heading which best reflects your opinion. 

Question 8A. 

It is more important for people to be able to read and write in English than in their own 
language. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

18 30 18 70 32 

Tick () the box under the heading which best reflects your opinion. 



Question 9A. 

People in remote areas do not seem to live, on average, as long as people in the urban 
centres. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 20 58 70 17 

Tick (L) the box under the heading which best reflects your opinion. 

Question I OA. 

Medical facilities in remote areas are adequate. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

25 64 17 52 10 

Tick (Li) the box under the heading which best reflects your opinion. 

Question hA. 

There should be fewer children dying before they reach their first birthday. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

4 11 31 60 62 

Tick (I) the box under the heading which best reflects your opinion. 

Question 12A. 

Sanitation and drinkable water facilities in remote areas are adequate. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

34 17 20 83 14 

Tick (Li) the box under the heading which best reflects your opinion. 



Question 1 3A. 

Given your responses to Questions 1A - 12A, which three (3) of the following nine (9) 
items do you think are the most important to people living in remote areas. 

A. People should have more opportunities 
for employment and to earn a regular income 118 

 People should have access to housing 55 

 People should be able to read and write in English 77 

 People should be able to read and write in their own language 34 

 There should be less children dying 
before they reach their first birthday 22 

 People should live long and satisfying lives 17 

 People should have access to good sanitation 
and water supplies 44 

 People should have easy access to proper health facilities 67 

 People should have access to good quality and 
affordable food 70 

Question 14A. 

Gender: Female 63 

Age: 18-24 years 11 40-44 years 15 

25-29 years 8 45-49 years 3 

30-34 years 10 50-54 years 2 

35-39 years 13 55+years I 

Gender: Male 105 

Age: 18-24 years 16 40-44 years 13 

25 - 29 years 10 45 —49 years 30 

30-34 years 7 50-54 years 8 

35 - 39 years 13 55 + years 8 
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SECTION B - SUMMARY SHEET 

Question Stongly 
Disagree  g 

Don't Agree Stongly 
Number Disagree Know Agree 

Q1B 13 50 12 41 14 
Q213 5 18 10 85 12 
Q3B 15 41 19 49 6 
Q4B 11 37 15 60 7 
Q513 9 57 30 29 5 
Q6B 4 27 22 69 8 
Q713 8 34 15 66 7 
Q8B 4 31 55 31 9 
Q913 5 17 46 51 11 
Q10B 7 39 11 69 4 
Q11B 3 24 12 72 19 
Q12B 17 48 28 35 2 
Q13B 13 50 18 45 4 
Q14B 8 8 29 72 13 
Q15B 10 11 16 83 10 
Q16B - 1 1 43 85 
Q17B 28 46 22 30 4 
Q18B 19 16 22 62 11 
Q19B 17 30 19 49 15 
Q20B - 2 2 59 67 
Q21B 15 37 41 31 6 
Q22B 15 62 17 29 7 
Q23B 6 25 24 72 3 

Q24B 

Small Increase 30 1 
Moderate Increase 33 = 76 58% 
Big Increase 13 J 
No Change At All 35 = 35 27% 
Small Decrease 5 1 
Moderate Decrease 10 = 19 15% 
Big Decrease 4 J 
Question Stongly 

Disagree  g 
Don't Agree Stongly 

Number Disagree Know Agree 

Q25B 11 29 20 59 11 

Survey Results/SectionB/Summary 



Question lB. 

People of working age (15 years to 64 years of age) who want to work are able to 
obtain paid employment as a result of mining activity. 

Strongly Disagree Don't Agree Strongly 
Disagree I Know  agree 

13 50 12 41 14 

Tick () the box under the heading which best reflects your opinion. 

Question 2B. 

Because of mining there are more shops and adequate supplies of food. 

Strongly I Disagree Don't I 
I Agree 

I Strongly I 
Disagree I I Know agree 

5 18 10 85 12 

Tick (I) the box under the heading which best reflects your opinion. 

Question 3B. 

Mining activity has contributed to an increase in the availability of housing for Aboriginal 
people. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

15 41 19 49 6 

Tick (I) the box under the heading which best reflects your opinion. 

Question 4B. 

Mining activity has resulted in more schools and as a consequence more local people 
are able to read and write English. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

11 37 15 60 7 

Tick (LI) the box under the heading which best reflects your opinion. 



Question 5B. 

Mining has resulted in more schools and as a consequence more local people are able 
to read and write in their own language. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

9 57 30 29 5 

Tick (11) the box under the heading which best reflects your opinion. 

Question 6B. 

Medical facilities have improved because of mining activity. 

Strongly Disagree Don't 1 Agree Strongly i 
Disagree  Know agree 

4 27 22 69 
J 

8 

Tick (I) the box under the heading which best reflects your opinion. 

Question 7B. 

Mining activity has resulted in better sanitation and drinkable water facilities. 

Strongly Disagree Don't Agree Strongly  
Disagree  Know  agree 

8 34 15 66 7 
Tick () the box under the heading which best reflects your opinion. 

Question 8B. 

Because of mining activity my area has better medical, sanitation and drinkable water 
facilities, which has contributed to more children living beyond their first birthday. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

4 31 55 31 9 

Tick (L) the box under the heading which best reflects your opinion. 



Question 9B. 

Improved medical, sanitation and drinkable water facilities have resulted in people 
living longer and healthier lives. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

5 17 46 51 11 
Tick (I) the box under the heading which best reflects your opinion. 

Question lOB. 

Income from mining has helped to finance the Homeland Movement allowing local 
people to follow a traditional lifestyle. 

Strongly Disagree Don't Agree Strongly  
Disagree  Know  agree 

7 39 11 69 4 
Tick (I) the box under the heading which best reflects your opinion. 

Question 11B. 

Being able to follow a traditional lifestyle has contributed to peoples' general wellbeing 
and quality of life. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 24 12 72 19 
Tick (I) the box under the heading which best reflects your opinion. 

Question 12B. 

Income from mining has helped people follow a traditional lifestyle. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

17 48 28 35 2 
Tick (E) the box under the heading which best reflects your opinion. 



Question 13B. 

Income from mining has improved peoples' ability to live off the land while following a 
traditional lifestyle. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

13 50 18 45 4 

Tick () the box under the heading which best reflects your opinion. 

Question 14B. 

Income from mining has helped some people finance small business enterprises 
contributing to their economic independence and wellbeing. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

8 8 29 72 13 
Tick ( ) the box under the heading which best reflects your opinion. 

Question 15B. 

Income from mining has hetped to finance investments meeting the long-term needs 
and aspirations of the whole community. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

10 11 16 83 10 
Tick (I) the box under the heading which best reflects your opinion. 

Question 16B. 

Culturally, land is more important to aboriginal people than it is to people who are not 
aboriginal. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

0 1 1 43 85 
Tick (I) the box under the heading which best reflects your opinion. 



Question 17B. 

Mining activity has had no long-term bad impact on the land and environment. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

28 46 22 30 4 

Tick (I) the box under the heading which best reflects your opinion. 

Question 18B. 

Mining activity has not stopped the land from being used again after mining has 
finished - the land is still there for traditional uses such as hunting and fishing. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

19 16 22 62 11 

Tick (I) the box under the heading which best reflects your opinion. 

Question 1 9B. 

Mining activity has not damaged sites of sacred significance. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

17 30 19 49 15 

Tick (1) the box under the heading which best reflects your opinion. 

Question 20B. 

The protection of sites of significance is important to the quality of life of the people 
responsible for those sites. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

0 2 2 59 67 

Tick (I) the box under the heading which best reflects your opinion. 



Question 21B. 

Mining money has not resulted in an increase in anti-social behaviour. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

15 37 41 31 6 

Tick () the box under the heading which best reflects your opinion. 

Question 22B. 

Mining money has not caused social problems between those groups receiving mining 
money and those that do not. 

Strongly Disagree Don't 
I Agree  

I Strongly 
Disagree I Know I agree 

15 62 17 29 7 

Tick ç) the box under the heading which best reflects your opinion. 

Question 23B. 

Mining activity has contributed to the advancement of peoples' quality of life. 

Strongly Disagree Don't Agree Strongly I 
Disagree I Know agree 

6 25 24 72 3 

Tick (I) the box under the heading which best reflects your opinion. 

Question 2413. 

Given your answers to Questions lB through to 2313, how much in your opinion, has 
mining increased or decreased peoples' quality of life, or has there been no change at 
all. 

Small Moderate Big No Small Moderate Big 
Increase Increase Increase Change Decrease Decrease Decrease 

30 33 13 35 5 10 4 

Tick (I) the box under the heading which best reflects your opinion. 



Question 25B. 

Mining industry representatives say that mining is the driving force behind economic 
development in remote areas of the Northern Territory. 

Strongly 
Disagree 

Disagree Don't 
I Know 

Agree Strongly 
agree 

11 29 20 59 11 

Tick (I) the box under the heading which best reflects your opinion. 
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ANNEXURE F 

SSECTION C - SURVEY RESULTS 



SECTION C - SUMMARY SHEET 

Question Stongly 
Disagree  g 

Don't Agree Stongly 
Number Disagree Know Agree 

Q1C 2 6 4 20 5 
Q2C 1 5 3 23 5 
Q3C 1 6 7 15 8 
Q4C 1 8 8 17 3 
Q5C 2 11 6 13 5 
Q6C - 7 6 16 8 
Q7C 3 6 6 16 6 
Q8C 1 9 11 9 7 
Q9C - 5 5 16 11 
Q10C - 6 7 17 7 
Q11C 1 2 6 13 15 
Q12C 3 12 9 12 1 
Q13C 3 15 4 14 1 
Q14C 1 3 4 27 2 
Q15C 1 3 2 25 6 
Q16C - 1 1 5 30 
Q17C 17 11 7 2 - 

Q18C 8 14 9 6 - 

Q19C 12 15 5 2 3 
Q20C - 2 5 8 22 
Q21C 7 16 6 6 2 
Q22C 14 11 5 6 1 
Q23C 3 4 10 17 3 

Q24C 

Small Increase 7 1 
Moderate Increase 11 = 20 54% 
Big Increase 2 J 
No Change At All 9 = 9 24% 
Small Decrease 5 1 
Moderate Decrease - = 8 22% 
Big Decrease 3 J 
Question Stongly 

Disagree  g 
Don't Agree Stongly 

Number Disagree Know Agree 

Q25C 3 7 17 j 8 2 

Survey Results/Section C/Summary 



Question 10. 

People of working age (15 years to 64 years of age) who want to work could obtain 
paid employment as a result of mining activity. 

Strongly Disagree Don't 
i Agree Strongly  

Disagree I I Know I I agree 

2 6 4 20 5 

Tick (E) the box under the heading which best reflects your opinion. 

Question 20. 

Because of mining there could be more shops and adequate supplies of food. 

Strongly I 
Disagree Don't I 

I Agree Strongly 
Disagree Know agree 

1 5 3 23 5 

Tick (El) the box under the heading which best reflects your opinion. 

Question 30. 

Mining activity could contribute to an increase in the availability of housing for 
Aboriginal people. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

1 6 7 15 8 

Tick (II) the box under the heading which best reflects your opinion. 

Question 40. 

Mining activity could result in more schools and as a consequence more local people 
could be able to read and write English. 

Strongly I 
Disagree Don't Agree Strongly 

Disagree I Know  agree 

I 8 8 17 3 

Tick (El) the box under the heading which best reflects your opinion. 



Question 5C. 

Mining could result in more schools and as a consequence more local people could be 
able to read and write in their own language. 

Strongly Disagree Don't  I I Agree I Strongly  
Disagree Know agree 

2 11 6 13 5 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 60. 

Medical facilities could improve because of mining activity. 

Strongly I 
Disagree Don't Agree Strongly 

Disagree Know agree 

0 7 6 16 8 

Tick (I) the box under the heading which best reflects your opinion. 

Question 70. 

Mining activity could result in better sanitation and drinkable water facilities. 

Strongly Disagree Don't Agree Strongly 
Disagree Know agree 

3 6 6 16 6 

Tick (I) the box under the heading which best reflects your opinion. 

Question 80. 

Because of mining activity my area could have better medical, sanitation and drinkable 
water facilities, which could contribute to more children living beyond their first birthday. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

1 9 11 9 7 

Tick (LI) the box under the heading which best reflects your opinion. 



Question 9C. 

Improved medical, sanitation and drinkable water facilities could result in people living 
longer and healthier lives. 

Strongly Disagree Don't Agree Strongly 
Disagree I Know  agree 

0 5 5 16 11 

Tick (Lii) the box under the heading which best reflects your opinion. 

Question 100. 

Income from mining could help to finance the Homeland Movement allowing local 
people to follow a traditional lifestyle. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

0 6 7 17 7 

Tick () the box under the heading which best reflects your opinion. 

Question 110. 

Being able to follow a traditional lifestyle would contribute to peoples' general wellbeing 
and quality of life. 

Strongly Disagree Don't 
I I Agree Strongly 

Disagree I Know I agree 

1 2 6 13 15 

Tick (Lii) the box under the heading which best reflects your opinion. 

Question 12C. 

Income from mining could help people follow a traditional lifestyle. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 12 9 12 1 

Tick (iii) the box under the heading which best reflects your opinion. 



Question 130. 

Income from mining could improve peoples' ability to live off the land while following a 
traditional lifestyle. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 15 4 14 1 

Tick (I) the box under the heading which best reflects your opinion. 

Question 140. 

Income from mining could help some people finance small business enterprises that 
could contribute to their economic independence and wellbeing. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

1 3 4 27 2 

Tick (I) the box under the heading which best reflects your opinion. 

Question 15C. 

Income from mining could help to finance investments to meet the long-term needs and 
aspirations of the whole community. 

Strongly I Disagree Don't Agree Strongly 
Disagree Know agree 

1 3 2 25 6 

Tick (I) the box under the heading which best reflects your opinion. 

Question 16c. 

Culturally, land is more important to aboriginal people than it is to people who are not 
aboriginal. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

0 1 1 5 30 

Tick (E) the box under the heading which best reflects your opinion. 



Question 17C. 

Mining activity would have no long-term bad impact on the land and environment. 

Strongly 
Disagree 

Disagree Don't 
 Know 

Agree Strongly 
 agree 

17 11 7 2 0 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 18C. 

Mining activity would not stop most of the land from being used again after mining has 
finished - most of the land would still be there for traditional uses such as hunting and 
fishing. 

Strongly Disagree Don't Agree I Strongly I 
Disagree  Know agree 

8 14 9 6 0 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 1 9C. 

Mining activity would not damage sites of sacred significance. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

12 15 5 2 3 

Tick (Li) the box under the heading which best reflects your opinion. 

Question 20C. 

The protection of sites of significance is important to the quality of life of the people 
responsible for those sites. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

0 2 5 8 22 

Tick (I) the box under the heading which best reflects your opinion. 



Question 210. 

Mining money would not result in an increase in anti-social behaviour. 

Strongly Disagree Don't I 
I Agree Strongly 

Disagree I Know I agree 

7 16 6 6 2 

Tick (I) the box under the heading which best reflects your opinion. 

Question 22C. 

Mining money would not cause social problems between those group.s receiving mining 
money and those that do not. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

14 11 5 6 1 

Tick (ii) the box under the heading which best reflects your opinion. 

Question 23C. 

Mining activity would contribute to the advancement of peoples' quality of life. 

Strongly Disagree Don't Agree Strongly 

Disagree  Know  agree 

3 4 10 17 3 

Tick (E) the box under the heading which best reflects your opinion. 

Question 240. 

Given your answers to Questions 10 through to 23C, how much in your opinion, would 
mining increase or decrease peoples' quality of life, or would there be no change at all. 

Small Moderate Big No Small Moderate Big 
Increase Increase Increase Change Decrease Decrease Decrease 

7 11 2 9 5 0 3 

Tick (ii) the box under the heading which best reflects your opinion. 



Question 25C. 

Mining industry representatives say that mining is the driving force behind economic 
development in remote areas of the Northern Territory. 

Strongly Disagree Don't Agree Strongly 
Disagree  Know  agree 

3 7 17 8 2 

Tick (I) the box under the heading which best reflects your opinion. 
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