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Abstract. 

This paper has employed descriptive analysis to address research questions on the 

level of the socio-economic contribution of a major regional mining development. 

A framework of indicators of socio-economic benefit was identified and applied to the 

study region and to a case study development project to enable significance 

observations of the level and type of regional benefits resulting from the project. 

It has been shown from this study that there are substantial socio-economic benefits 

flowing to the region and the state as a result of this resource project. In addition to 

the direct employment created, the operating company's activities have contributed 

around 1.5% of the GDP of the economy of the West Kimberley. It is estimated that 

this will rise to an estimated 8.5% in future. Direct and indirect economic effects 

include approximately $222 million in extra output and $22 million in additional 

income flows. The planned new mining and mill complex will yield an estimated 

$192 million of additional state economic output and increase GSP by around $105 

million. 
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1. Introduction. 

This study will investigate the socio-economic benefits arising from the resource 

development project's of Western Metals Limited in the Kimberley Region of 

Western Australia. The development of the Derby Export Facility, the opening of two 

new mines and the recent announcement of development plans for the very large 

Pillara resource, has significantly elevated the company's local profile. These events 

have also attracted the interest of the community, government and local industry 

sectors and raised questions about the extent of the actual social and economic 

benefits delivered to the local region and the state as a result of the company's 

activities. (Kimberley Development Commission, I 997a Shire of Derby-West 

Kimberley, 1996) 

The Kimberley has a small economy dominated by the activities of the Mining sector, 

Community Services sector and Wholesale and Retail Trade sectors. It is sparsely 

settled with a population by some 25,000 people distributed unevenly across a land 

area of 420,000sq km. Mining activity generates around 35% of the region's 

economic activity. Western Metals Limited is currently thought to be the second most 

important economic entity within the region and is possibly the most significant 

economic entity in the West Kimberley. The company was formed when the 

Cadjebut resources and operations were taken over from BHP and Shell in 1994. This 

date will be used as the commencement date of the reference period for this study. 

The company's mining and processing operations are centred at Cad jebut, south east 

of Fitzroy Crossing. (Fig 1) It maintains a head office in Perth, a regional 

administrative office in Broome, port facilities in Wyndham and has new port 

facilities under construction in Derby. 
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The company has considerable additional prospective tenements around the core 

operations at Cadjebut. Substantial pre-feasibility studies have also indicated the 

commercial viability of the Pillara site, 30 km north west of the main Cadjebut site. A 

very recent announcement to the stock exchange has now confirmed the decision to 

commission a major new mining and milling complex at this site. 

Zinc and lead bearing ores are currently mined at Cadjebut, Goongewa and Kapok 

using underground operations. Ore is milled on the surface into metal concentrates. 

Product is trucked by road to the Port of Wyndham from where it is exported into 

Thailand, Korea, Japan and India for smelting and final sales. 
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According to ABARE (1997c) the outlook for lead and zinc sales indicates steady 

growth in world demand over the next five years with strong prices expected for both 

Zinc and Lead in the short term followed by an easing of prices from late 1998 as 

world stocks rise. Forecast prices over the life of this study are set at US 54c per lb 

(A$ 1576.80 / toime) for zinc and US 27c per lb (A$788.40 / tonnc) for lead. World 

consumption of zinc is dominated by its use as a protective coating for steel 

(galvanising) while the majority of lead output is consumed in the manufacture of 

batteries. 

Purpose of the Study. 

At the present there exists only broad and summary information on the socio-

economic benefits of the company's operations. Outlines of operational activities, 

employment and expenditure have been published in several company documents and 

annual reports. While a number of local and regional people are employed on site, 

there is little awareness and appreciation of the specific socio-economic impacts or 

benefits of the company's expenditure and investment. 

The company has identified the need to improve the level and presentation of 

information on its activities across the community as a result of its current 

development program in the region. It has decided to mount an effective community 

involvement and information strategy. In doing so, it wishes to identify and quantify 

the socio-economic benefits of its operations and development plans to the extent 

possible. 

This research should also provide a useful interpretive model for the assessment of the 

socio-economic benefits of other development projects. To date, in this region, very 

few studies of the contribution of development projects have been available. There 

are increasing demands for information on the economic and social dimensions of 

regional development projects. There is also an increasing awareness of the 

importance of resource projects as 'drivers' within the Kimberley economy, the need 
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for more informed decisions for regional policies affecting development projects and 

an increasing requirement to objectively assess shared or common-user infrastructure 

proposals. The three organisations involved in regional policy development and 

infrastructure provision that have indicated an interest in the output of this study and 

the design of its methodology, for this purpose, are the Shire of Derby-West 

Kimberley, Shire of Broome and the Kimberley Development Commission. 

Therefore the results of this research will also assist the community, government, 

local industry and the company by defining a methodology for assessing the broad 

benefits of such development project contributions. 

Aims of the Research. 

The aims of this paper are to: 

• identify relevant socio-economic benefit indicators 

• assemble the necessary data to enable analysis and significance observations from 

which the socio-economic benefits of development projects can be quantified 

• provide and assemble economic information that is not currently readily available 

for this region 

• facilitate the company's communication objectives by providing relevant socio- 

economic benefits data and 

• assist regional decision-making through the provision of more objective 

information on the nature and contribution of development projects. 

Research Questions. 

It has been recognised by Kissling, Taylor, Thrift and Adrian (1984) that socio-

economic research in regions should be based on benchmark data where the current 

status and trends of regional parameters are known. The availability of benchmark 

data is a critical factor in determining the research project indicators to be applied in 

socio-economic benefit analysis. Therefore, the identification of suitable indicators 
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and regional benchmarks is most important in research involving an area of interest, 

such as the Kimberley, for which relatively limited statistical data is directly 

available. Thus the research questions of this project are: 

• what are suitable socio-economic benefit and contribution indicators to show the 

level of economic and social contributions of regional development projects; 

• how might economic and social benefit indicators he selected and measured, in 

respect to the Kimberley region for which limited benchmark statistics are 

available; 

• what is the level of the economic and social contribution of Western Metals' 

construction, investment and development program and their operational activities 

in the Kimberley at the state and regional level. 

Intended Outcomes. 

The conclusions of the study will describe the level of the social and economic 

contribution of the case study project to the region and the state. The research will 

address, for the first time in this region, a number of methodological and 

informational constraints. It will deliver information on a regional basis at the 

Statistical Division (SD), Statistical Subdivision (SSD) and Statistical Local Area 

(SLA) levels. The outcomes will be: 

• a practical framework of socio-economic benefit indicators applicable to the 

region of interest for this type of assessment; 

• the first known application of multiplier analysis to a resource development 

project in this region assessing effects at the region level; 

• the first known application of multiplier analysis to a resource development 

project in this region assessing effects at the state level; 

• a measure and quantification of the socio-economic contribution of the case study 

resource development; 
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a technique or approach capable of identifying and measuring the socio-economic 

contribution of other developments projects that is applicable to the region of 

interest. 

Methodological notes. 

This study identifies five broad areas of assessment relevant to the geographical area 

of study and available data on the case study project from which socio-economic 

benefit observations can be made. A descriptive analysis is used to illustrate the 

economic and social contribution of the project. The five broad areas of assessment 

are: 

I. Operational and Capital Expenditure 

(inc Construction and Other Industry Effects); 

Production value and quantity; 

Direct Employment, 

Gross Regional Product; 

Multiplier Analysis; 

The use of the term 'socio-economics' is not limited by a strict definition used by, for 

example, Etzioni (1988, p613) and SASE (1996, p1). Instead, for this study, 'socio-

economics' broadly describes the selected range of economic and social benefits 

observed and measured. The study does not assess the case study project against 

prevailing social and cultural factors in the region of interest other than as reflected in 

the benchmark regional statistics. 

On applying analysis in the five broad areas identified, it has been found that the 

existing case study project yields substantial benefits to the region and the state. The 

operational activities of the Cadjebut complex creates direct employment of around 

two hundred persons, results in valuable exports from the West Kimberley region and 

comprises Western Australias largest lead and zinc mine and minerals processing 

facility. The proposed Pillara development will be one of the largest underground 
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mining complexes in Australia. During its construction phase around 300 hundred 

new jobs will be created that will primarily benefit West Australians and the economy 

of that State. Around half of those jobs are likely to be held by residents of the 

Kimberley region ensuring that the economic flow-on effects deliver a stimulus to the 

regional economy. Operational employment following the commissioning of the 

Pillara complex will reduce the unemployment rate by around one percent at current 

labourforce levels. 

To date, the company's activities have contributed around 1.5% of the GDP of the 

economy of the West Kimberley. With the commissioning of the new Pillara 

complex in 1998-99, higher metal prices coupled with the projected increase in 

production and forecast sales suggests that an even greater proportion of GRP, at 

around 8.5%, will be accounted for by the company's mining and mineral processing 

activities. Multiplier analysis of the initial and flow-on effects arising out of the 

company's expenditure suggests that a total of $222 million in extra output and $22 

million in additional income effects flow to the region. The new Pillara project alone 

is responsible for total flows to the state economy of $192 million of additional output 

and a total increase in GSP of the order of$ 105 million. 

* 
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Chapter 2. Review of Re'ated Literature. 

A review of the literature reveals a range of related studies and writing on relevant 

issues. A range of approaches have been used in the study of the social and economic 

benefits flowing from specific development projects, related issues in regional 

economics and the socio-economics of the Australian resources sector. 

The significance of mining in the economy of Western Australia is unique when 

compared to the rest of Australia. Strong and sustained growth in this industry has 

enabled relatively higher levels of economic growth in the state economy compared to 

the rest of Australia. In 1994-5, the economy of Western Australia grew at about 6% 

compared to 4.4% for the rest of Australia and its share of national GDP rose to 11% 

compared to 9% in 1984-85. (Clements, Ahammad and Qiang 1996.) 

In the Kimberley region, the available statistics indicate a mixed picture of the 

significance of the industry to the regional economy. The importance of the industry 

is highlighted by production at market value of $560m in 1994-95 and a contribution 

of 35% to gross regional product compared to the industry's 16% contribution to 

gross state product. (Kimberley Development Commission, I996b) Conversely, 

official employment statistics reveal that just 6.8% of regional employment is directly 

related to the mining industry. (Australian Bureau of Statistics, 1991) The major 

mining and minerals processing activity in the region is associated with diamonds, 

lead, zinc and gold. Although there are also proven commercial reserves of bauxite it 

is unlikely development of this resource will occur in the near future. 

There has been little or no research or information published about the specific 

benefits of mining and minerals processing projects in the region. The economic and 

social impact of the apparent investment growth and mining industry developments of 

this region on the local economy and local areas is not clear. In the context of the 
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requirements of the Environmental Protection Act 1986 (WA) the social and 

economic impacts of new developments are investigated but little up-to-date 

information exists on existing mining and minerals processing projects. 

In 1996, the State Government of Western Australia jointly commissioned a major 

research study to investigate the broad economic impacts of some thirty-five proposed 

projects on the economy of Western Australia. None of the case projects of this study 

were located in the Kimberley region and it did not attempt to examine the economic 

or social effects on the regional economies of the state. Clements, Ahammad and 

Qiang (1996) found that the economic effects of these projects were both 'broader 

than might initially be thought' and 'not all good news'. Using a new state input-

output table developed for the study, analysis indicated that beyond the substantial 

direct employment created by these projects, an even greater number of jobs would be 

created across other sectors than earlier models had predicted. These findings 

followed the identification of more extensive linkages to other industries indicated by 

the new general equilibrium model. On the other hand, the study also predicted that 

the investment surge created by these projects will 'squeeze' some industries during 

the construction phase because of an expected real appreciation of the exchange rate. 

While there is now a broad indication of the effects on the macroeconomy of the state 

following this study, there remains only limited information on the specific benefits 

and impacts of local mining and minerals processing projects on the regional 

economy. The literature reveals that a number of relevant studies have examined the 

economic and social benefits to regional economies resulting from identified 

developments or projects within regional areas. A range of approaches and 

methodologies appear to have been adopted. A survey of the literature indicates that 

the most common approach in evaluating regional economic impacts and benefits 

employs input-output analysis to estimate 'multiplier' effects on output, earnings, 

value added and employment. (For example, Haywood, 1994 CAlERA, 1997; 

Clements, Ahammad and Qiang, 1996; Australian Army, 1993; EconSearch, 1996;) 
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In a paper on the impacts of research and development programs, Posner and 

Zuckerman (1992) identified as an essential feature of socially optimum programs, the 

spinoffs or externalities that resulted. The multiplier effects of expenditure and 

investment in regional projects are important indicators of regional benefit for many 

researchers. Multiplier analysis of project investment and expenditure using regional 

input-output tables enables the modelling of likely inter-industry transactions for the 

economic system of interest to the researcher. Typical of studies employing this type 

of analysis is a recent study analysing the economic benefits of the proposed Century 

Zinc project in North West Queensland (CAERA, 1997). This study documents the 

projected effect on production, capital expenditure, employment, balance of trade, 

gross domestic product and associated industry opportunities. It compiled data on the 

expected capital and operational expenditure by geographical area of impact and value 

of production. Input-output analysis at the region, state and national level estimated 

the output, value added, income and employment components of the economic impact 

for the construction and operational phases of the project. Its conclusions were drawn 

from comparative observations against national, state and regional aggregates on the 

importance of the project to the regional, state and national economy. 

Similar techniques were used to measure economic benefits in a study for the 

purposes of evaluating a regional government's decision to invest public resources in 

an attraction package for an automotive manufacturing plant. Haywood (1994) 

documented the value of the government incentives, the total annual outlays of the 

company including payroll, components, materials and construction. Using this data 

and input-output analyses based on available regional inter-industry tables, estimates 

of total output, earnings, and employment were used to establish that the direct and 

indirect economic benefits of the development exceeded the value of the original 

attraction package. It was concluded that the investment attraction decision taken by 

the regional government was justified. 
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Other variables selected by Haywood to identify the regional social and economic 

benefits of this manufacturing development included the level of remuneration for the 

direct employment created by the development which was observed to be higher than 

the average wage rate for the region. Similarly, much of the indirect employment 

created by the development involved above average rates of pay. Additional tax 

revenues attributed to the development were identified as resulting social and 

economic benefits flowing to the region. Based on observed relationships between 

state tax collections, total personal income and gross state product, estimates of sales 

tax, income tax and other tax contributions were identified and compared to the level 

government expenditure before the original investment decision. An analysis of 

government cash flows resulting from the project and the resulting internal rate of 

return were used to value the original investment decision. Input-output analyses 

were also used to estimate the direct and indirect economic effects in five 

neighbouring regional economies and the national economy in evaluating the benefits 

of this development project. 

A number of other indicators of social and economic benefit measured by the study 

include the observed 'satellite effect' where the establishment of a further fifty-six 

automotive manufacturing plants in or near the region, was attributed to the attraction 

and establishment of the original manufacturing plant. Contributions to local 

organisations, expenditure on local services and tourism activity in the form of 

visitors from outside the region were also nominated as benefits of the original 

development. 

A 1993 study of the impact of the relocation of Defence Force personnel and 

equipment to Darwin in the Northern Territory conducted by the Australian Army 

(1993) included a broadscale economic impact study of its relocation program. The 

study employed input-output analysis. However, it recognised the limitations of this 

technique citing doubts about the reliability and accuracy of the available data on the 

economy of the Darwin region and the economy of the Northern Territory. Small area 
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or regional estimates of economic activity, on which the construction of inter-industry 

tables and subsequent multiplier analysis is based, are recognised as being generally 

less accurate and reliable than estimates of activity at the national level or for the 

larger states. Small area estimates are characterised by higher relative errors due to 

factors such as varying regional industry scales and profiles, varying levels of 

openness for the regional economies, the precision of disaggregation techniques and 

issues in the capture and collection of small area data. Further discussion of these 

issues and the implications for research is available in other papers including, for 

example, Clements and Qiang (1995: p36-37), ABS (1996: p115) and NT Treasury 

(1993: p28). Therefore, in estimating the social and economic benefits of 

developments, the extent to which multiplier analysis can be relied on to provide 

benefit or impact measures depends not only on whether the necessary interindustry 

base tables are available for the region of interest but also on the reliability of the 

underlying data. The Army study recognised the limitations of multiplier analysis in 

respect to the economy of the Northern Territory supplementing its analysis with a 

number of descriptive measures of the economic and social impacts resulting from the 

Defence relocation program. 

In another Northern Territory study, ACIL (1993) advocated the superiority of a 

method assessing GDP contributions using procedures consistent with national 

income accounting methods to most usefully estimate net economic contribution to 

the Australian and NT economies of the case study Ranger Uranium mining and 

minerals processing project. The study presents a supplementary interpretation of the 

inter-industry transactions relevant to the project using an earlier 1-0 table to provide 

an indicative outline of the interdependence of the Uranium sector with other sectors 

of the economy. However, it clearly notes the conceptual and interpretive difficulties 

arising from this method and favours the 'GDP contribution' approach. This method 

involves the contribution of the value added generated by the project from data 

extracted from case study company's accounts. These calculations then enabled 

estimations of the level of contributions to gross domestic product at the national, 
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state/territory, type of sector and industry levels. The method of the study excluded 

downstream and upstream flows as 'genuine economic outputs'. A number of 

arguments against the use of multiplier analysis were asserted. It claimed its 

methodology was superior to an approach that used multiplier analysis to highlight 

successive rounds of spending to quantify regional benefits. A summary of those 

arguments is presented in the next section. 

A later study by Access Economics (1996) of a new project development proposal 

from the same company defined economic value in terms of the 'resulting addition to 

the living standards of Australians'. In this study, economic benefits were identified 

as the increases in incomes resulting from the project and the returns on the capital 

applied to the project. Economic costs were the labour and capital resources 

consumed during the course of the project. A 25 sector computable general 

equilibrium model of the Australian economy, developed previously by the authors, 

was used to provide estimates of project impacts. While their model did not 

separately identify Uranium mining, this sub-sector was created within the model 

using disaggregated national data on mining and assuming intermediate demand at the 

same levels as the mining industry as a whole. The study found that the primary 

economic impact of the project was the increase in Australian exports resulting from 

the increased Uranium production and the associated injection of capital. In respect to 

the construction phase, the study commented that net economic benefits are likely to 

accrue to the nation but declined a quantification in the absence of 'appropriate data'. 

Real GDP was calculated to rise by .06% or $246 million per annum through years 

14-28 of the project (typical production years). National welfare (national output in 

excess of that required to maintain current real level of living standards) was 

estimated to rise by $151 million per annum over the same period. It estimated the 

total economic benefits of the project by aggregating the present value of the 

economic benefits (increased welfare and increased GDP) in each year. This 

technique accounted for the time profile of production, the long-run real rate of GDP 

growth and the real discount rate applicable to the period. 
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In their review of the economic effects of the proposed Coronation Hill project in the 

Northern Territory, Knapman and Stanley (1992) argued that from society's view, 

whether a project is desirable depends on the costs imposed and the benefits bestowed 

on the Australian economy. Consistent with the approach of Access Economics 

(1996) and ACIL (1993) it was asserted that an economic or social analysis of a 

project should define benefits as 'goods and services which increase real national 

income' including any external 'costs or benefits resulting from the project that are 

imposed or bestowed on parties external to the project.' Taxation, in their view, may 

be seen as a loss for the company in the context of financial analysis, but from a 

community perspective, taxation provides a social benefit without a negative impact 

on national income. 

In addition to its national income analysis, the ACIL study identified and measured a 

number of other indicators of economic and social benefits resulting from the case 

study project. Positive 'side-effects' of this project were identified as contributions to 

the tourism industry, infrastructure provision, town development, contributions to 

science, contributions to government through a range of taxation flows, contributions 

to Aboriginal people and incidental support for local community organisations and 

projects. The study assessed the conferred benefits of these 'side-effects' using 

statistical information and company expenditure data. Tourism industry benefits were 

defined from the direct visitation to the project site, tourism related infrastructure 

directly provided by or existing as a result of the project and the value of tourism-

related economic development opportunities provided for Aboriginal people. The 

capital expenditure involved in establishing the town of Jabiru and associated 

facilities was investigated and presented. Contributions to science were measured 

through both the level of financial contribution to the Office of the Supervising 

Scientist and the value of company's development of new technology in relation to 

local environmental science activities. The taxation flows over the life of the project 

and the formal financial flows for Aboriginal purposes have been extracted from both 
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company records and those of the relevant statutory authorities. Significance 

comparisons for the presented data were introduced wherever relevant benchmarks 

were available. 

Similarly, in the Jabiluka study, Kinhill Engineers (1996) identified the social benefits 

in the direct employment opportunities created and indirect employment created in 

other sectors such as community services and wholesale and retail trade. It also 

identified the shared infrastructure that had benefited the tourism industry and the 

Aboriginal community. The study also identified specific the social benefits flowing 

to the Aboriginal community beyond the employment and training opportunities and 

their access to shared infrastructure. It nominated social benefit in the flows of 

'mining monies' in respect to local mining agreements, support for local Aboriginal 

enterprise development and community activities as potential indicators of social 

benefit. It also nominates as social benefits the positive impacts on the settlement 

patterns of regional Aboriginal populations indicated by the increased and sustained 

establishment of outstation living areas. 

Other studies of the economic and social benefits of development prolects and 

regional investments have also employed descriptive and statistical methods. 

Studying the impacts of prisons on regional economies, Hatcher (1994) identified 

social and economic benefit indicators as direct expenditure on goods and services, 

direct employment, expenditure on payrolls, purchases from local businesses and 

utility providers and contributions to local taxation revenues. Using a similar 

approach, Gilbert (1994) documented the regional benefits flowing from another 

automotive manufacturing plant established in Tennessee. In that study, information 

about the local economy prior to and post development was presented to assist with 

the assessment. Direct social benefits were identified from among a number of 

indicators including specific and shared infrastructure provided by the company, 

taxation payments or payments in lieu of taxation and in kind or financial support to 

community organisations and charities. The study identified three types of economic 
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benefits - direct, indirect and intangible benefits. It concentrated its investigation on 

the direct economic impacts conferred to the state and local area as a result of the 

development. A comprehensive set of indicators was defined in terms of 

• the value of the construction and operations payroll; 

• the level of direct expenditure by suppliers and contractors; 

• the positive changes in local sales tax revenues and the spread of the revenue base; 

• the direct and measurable employment and labourforce opportunities; 

• the proportion of imported and local hirings of labour; 

• the level and proportion locally-based jobs created; 

• changes to family profiles and locations; 

• positive changes in social infrastructure and services such as school classrooms, 

transport services and housing; 

• the demographic and age characteristics of the population; 

• average personal income effects; 

• regional construction statistics; 

• positive changes to the real level of local government operating expenditures; 

• indicative economic multipliers relevant to the automotive manufacturing 

industry; 

• changes in local area industry profiles and the number of supplier-contractors 

attracted to the area to service new opportunities; 

In seeking a measure of indirect benefits resulting from the establishment of the plant, 

this author supported the need for quantitative techniques, such as multiplier analysis, 

but noted the inherent conceptual difficulties introduced by the assumptions 

underlying existing techniques used when calculating the indirect and flow-on 

economic effects in regional areas. One descriptive indicator of indirect economic 

impacts examined changes in the rank importance of the company's production and 

industry outcomes within the local area and against the national industry totals. 
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Another approach to the assessment of economic and social benefits employed a 

hybrid methodology to assess the effects of a hospital in a regional economy. 

Vaughan, Hilsenrath and Ludke (1994) used both descriptive measures and multiplier 

analysis to measure the level of the economic contribution of hospitals to the regional 

economies of a special area of interest comprising five neighbouring counties in 

Illinois and Iowa, USA. The researchers assessed the importance of the hospital 

sector by examining the estimated effects of direct and indirect spending on the 

income and employment of the region of interest. Direct effects were defined as 

hospital expenditures on wages paid to employees residing within the area of interest, 

food and other supplies purchased from local suppliers. The indirect and flow-on 

effects of hospital economic activity were estimated using indicative multiplier 

coefficients derived from the literature. These Interindustry transaction coefficients 

were adopted from tables representing nearby regions and exhibiting similar industry 

and statistical characteristics. The technique was emphasised to provide indicative 

information but enabled multiplier analysis through the technique of approximating 

the likely interindustry and interregional economic flows. It is assumed that the prime 

reason for the selection of this technique was the absence of 1-0 tables directly 

relevant to the special region identified for the purpose of this study. 

To further evaluate the economic effects of the activities of the hospital, the level and 

change in real hospital expenditures (spending adjusted for inflation) was compared to 

the level and growth in regional output. The researchers identified three types of 

impacts on regional economies resulting from the hospital activity: 

• Direct impacts from local purchases of goods and services and local expenditure 

of employees 

• the multiplier effect of expenditure less the extent to which leakages from the 

economy occur through second-round, non-local expenditure 

• general impacts that are generally less measurable such as the improved 

'attractiveness' of an area because of the existence of these services and new 

businesses established to serve them or desirable changes in land values. 
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Some measurements were made in respect to the first two while the third was 

excluded from the study. 

In addition to the range of social and economic impacts and benefits studies in the 

literature, a number of formal techniques and processes for assessing development 

benefits, effects and impacts on local areas have been defined in the literature and 

even in state and national legislation. Environmental impact assessment (EtA) studies 

involve a formal and community-inclusive process of impact assessment conducted 

under the statutory supervision of the Commonwealth government and the relevant 

State / Territory governments prior to the commencement of development. (Australian 

Government, 1974; Western Australian Government, 1986;) The Commonwealth 

and state environmental impact assessment processes are very similar and involve 

submissions to government of development intent, negotiated levels of impact review, 

expert studies of all dimensions of potential impacts including the physical social, 

economic and natural aspects, public review and impact management. Expert studies 

required under these guidelines typically are completed without proscriptive or 

restrictive methodological guidelines hence a variety of approaches are apparent. A 

number of recent ETA reports containing relevant component social and economic 

impact studies are of some relevance to this paper and are referred to separately. For 

example, Century Zinc (1995), Western Mining (1996) and Alcan South Pacific 

(1997). While the case study development impacts were formally assessed in 1988 by 

former owners, no information is available that is relevant to this study. Overall, 

impact assessments conducted under this process are necessarily broad and are 

directed at the 'preservation, protection and management of the environment' and 

extend beyond the scope and purpose of this paper. 

Another approach for assessing development benefits and impacts is described by the 

techniques of industrial impact management and 'net social benefit' assessment. 

These procedural processes, formally defined for example by Yarzebinski (1993) and 

Pearce and Nash (1989) aim to assist whole communities or organisations in valuing 
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and assessing development benefits. They introduce a broad portfolio of development 

impacts including historical, social, economic, political, physical and environmental 

factors. They involve decision and issues valuation technique calibrated by the values 

and priorities of the stakeholder researchers or communities involved. Specified and 

agreed impacts are attributed by degree, direction and magnitude or 'votes', enabling 

the construction of a net benefit value which is believed to lead to more informed 

decisions regarding projects or developments. Whether such techniques have intrinsic 

technical value or validity beyond expository and participatory facility is beyond the 

scope of this paper. It is not the intention of this paper to attempt an identification of 

the social and economic development values or needs of the regional community 

implied by such an approach. 

The purposes of this research is to identify apparent economic and social benefits of 

the case study resource development project. An approach is required that delivers a 

technically and conceptually sound assessment while meeting the company's 

objectives to inform a broad audience about the dimensions of the economic and 

social contribution of its regional operations and investments. The choice of an 

approach for such a study in this region is also strongly influenced by the range of 

available, reliable small area statistics and base economic data. 

The studies cited above would suggest that economic benefit assessments generally 

employ either, or a combination of, three broad methodological approaches: multiplier 

analysis using suitable input-output tables national income accounting techniques 

and descriptive statistical analysis. Assessments of social benefit in most cases appear 

to have employed descriptive statistical analysis to highlight regional project 

contributions. Socio-economic indicators have most frequently included direct 

employment, infrastructure development and taxation contributions. 
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The literature review suggests that a range of descriptive social and economic benefit 

indicators will be of use and are likely to be available. The purposes and objectives of 

this study, and the likely profile of its audience, requires a methodology that combines 

the approaches of the above studies. Thus, this study will employ descriptive 

statistical analysis of key socio-economic data for which reliable ease study and base 

data exists. This will include economic impact assessment using a national income 

accounting approach and a multiplier analysis technique modified to suit the statistical 

context of the region of interest. This methodology will meet the aims of this research 

and providing a useful model to assist the future analyses of the socio-economic 

contributions of other development projects. 
V 
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3. Methodology, Procedures and Data Collection. 

For this study, the Kimberley region is defined as the Kimberley Statistical Division 

(SD) and the West Kimberley is defined as the Statistical Subdivision (SSD) of 

Fitzroy which comprises the Shires (Statistical Local Areas - SLAs) of Broome and 

Derby-West Kimberley, following the Australian Standard Geographical 

Classification (ABS; 1985). 

Measurable indicators of socio-economic benefit are based on available project data 

and the benchmark information base for the area of interest. A descriptive analysis 

approach applies selected project data to regional benchmark data to illustrate project 

social and economic effects. 

A critical factor in the selection of socio-economic indicators is the availability of 

both the required benchmark regional data and the necessary operational, investment 

and performance data on the resource development. There are specific limitations on 

the range of available benchmark and official data at the regional (SD) and sub-

regional (SSD) level. For example, in using national accounting procedures to derive 

a project 'value added' or 'industry gross product' (ABS, 1997,p56) statistically 

consistent with GDP/GRP estimate, a regional benchmark has been derived from 

State and National estimates of Gross Domestic Product (GDP). Official estimates of 

GDP at the national level are based on data collected from national surveys and by-

product data from financial transactions whereas they yield no information that can be 

reliably used at the regional level. 

The literature has also described a descriptive approach recognising the importance of 

a range of statistical indicators in assessing project benefits. This approach allows for 

the regional data limitations and would appear to accommodate the demand for 

'information that is people-based' and that can be interpreted within existing regional 
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statistical frameworks, such as is cited by Nicholas and Nicholas (1994 p16). An 

approach measuring intrinsic regional effects through regionalised indicators of, for 

example, wealth, labourforce status and interregional migration inflows was 

recommended. The combination approach that is proposed for this study addresses 

the demand for a regionalised statistical perspective. 

In assessing the socio-economic benefits of resource developments, the literature has 

emphasised the separation of the investment phase and the production phases. Kissling, 

Taylor, Thrift and Adrian (1984) and the Queensland Government Statistician (1995) 

have stated that the activities within these two phases are quite different and resulting in 

quite different socio-economic impacts. They have indicated that the transactions 

between the supplying industries are not the same and a larger proportion of expenditure 

during the investment phase can usually be attributed to the cost and procurement of 

imported goods. The methodology of the present study separately identifies operational 

and investment expenditure from the company records to ensure that the differing social 

and economic effects that may result from each phase are identified. 

Two general industrial 'complexes' are identified for the case study: The Cadjebut 

minesitc and milling complex includes the company's product transportation 

arrangements and facilities at the Port of Wyndham, the Derby Export facility and the 

recently commissioned mines at Goongewa and Kapok. The Pillara development is a 

new mine and milling complex which will be commissioned early in 1998-99. The 

study reference period will commence from August 1994 and use data from the latest 

period available. This commencement reference date coincides with the company's 

takeover of the Cadjebut site and coincides with the records and information available 

from the company's statutory records. 

Five broad indicators of social and economic benefit have been identified for which 

relevant data exists in respect to the case study project benchmark data at the region, 
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state and national level. Specific analysis of project contributions to GDP (GRP) and 

and indicative multiplier effects are also included within the study. 

The results of these economic analyses provide the basis for conclusions on the 

economic and social contribution of the project. The details of the approach taken to 

for each of the five broad areas of analyses are provided below. 

Operational, Capital Expenditure and Construction; 

In the two most recent financial years the company invested considerable capital to 

further develop their existing mining and milling complex. They have undertaken an 

extensive upgrading of the Cadjebut processing facility and have opened two 

additional underground mines near Cadjebut at Goongewa and Kapok. Over a similar 

period, extensive feasibility studies of the development potential of the Pillara site has 

also involved a very substantial capital investment program. 

The types of expenditure and activity resulting from this capital expenditure are likely 

to have a significantly different profile to that of the expenditure involved in the 

operational phase. Typically, according to Kissling, Taylor, Thrift and Adrian (1984) 

capital expenditure on resource development projects has a larger (absolute) impact on 

value added in the manufacturing and construction industries. However, when projects 

commence production, the construction industry generally ceases to be a key supplier of 

inputs. 

Data on 'development phase' expenditure for this project has been sourced from the 

company using a specifically designed collection matrix enabling disaggregation of 

the summary data from the Annual Reports into types of expenditure and 

geographical area of expenditure impact. Assessments of the significance of the 

likely benefits and whether these principally flow to the Kimberley region, the rest of 

WA, the rest of Australia or overseas can be made, based on this data classification 
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provided by the company. This information has also enabled observations regarding 

the likely associated industry opportunities. 

The WA 1-0 table constructed by Clement and Qiang (1995) has been used to 

estimate the extent and type of flow-on effects of the project to the state economy. 

The level and type of employment opportunities created provides other indicators of 

the socio-economic benefit from the company's capital expenditure and construction 

activity. By definition, construction programs involve short-term and transient 

employment opportunities, although some of these jobs could be filled by locally 

recruited employees and sub contractors. The profile of the labourforce skills 

required for construction activity bears some relevance to the skill profile of available 

labour in the Kimberley. Employment opportunities flowing from construction 

activities, however, may also be absorbed by overtime arrangements to the extent that 

underemployment exists among current workers. The nature of heavy engineering 

projects involved in the mining and minerals processing industries increases the 

likelihood of leakages from the region of the employment opportunities because of the 

specialisation required and through the use of transient, mobile and integrated teams'. 

Data collected from the company broadly indicates the level of the employment 

opportunities created during construction, including the distribution of opportunities 

and the subsequent level of socio-economic benefits accruing to the region. The 

absolute level of expenditure and comparisions with benchmark official statistics on 

private new construction work and private fixed capital investment is used to assess 

the significance to the region of the company's construction program and capital 

investment. 

Projected operational expenditure for the Pillara development was derived fom data 

supplied by the company and patterns of expenditure for similar projects in the mining 

industry. This was classified by expenditure type and geographical area of likely 

impact to determine the resulting degree and area of likely socio-economic benefit. 
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The disaggregated data is also used to impute the likely industry opportunities that 

will result. 

Production; 

The assessment of the benefits available from the company's production recognises 

the intrinsic value of the metals produced. This study presents information on the 

value and quantity of production and indicates the importance of the company's 

operations at the state, regional national level. Similarly, commodity demand and 

pricing forecast information available from ABARE (1997b) allows conclusions to be 

drawn on future production, project performance and the likely future level of project 

activity in the Kimberley region. These figures are used in analyses of flow-on effects 

and future GRP contributions. 

Direct Employment; 

The significance of direct employment as an indicator of social and economic benefit 

is emphasised by its inclusion in most of the studies reviewed. The significance of 

this indicator is also emphasised by current government policy citing it as a principal 

objective for development in this region. [Regional Developm en! Commissions Act 

(1993) (WA)] The measurement of employment as a key indicator also meets the 

'people-based' approach following Nicholas and Nicholas (1994) and is consistent 

with theories of economic development (for example, Todaro, 1983) that emphasise it 

as a principal means of distributing the benefits of economic activity. 

The extent to which employment generated by economic development provides social 

and economic benefit at the regional level can be gauged by a qualitative analysis of 

the nature of participation and distribution of employees. A project employing local 

people or locally-based people is more likely to augment intra-regional income flows 

and regional consumption than a where employment opportunities are held by a 

'transient class' of labour (Meier, 1989, p391) or a separate enclave of labour such as 
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a 'fly in - fly out' or 'long distance commuting' workforce. Few economic or social 

effects are actually felt in the geographic region of the employment because of the 

'fly-over effect' described by Houghton (1993, p281). 

This study will dissect the direct employment created, including the projected 

employment of the proposed Pillara development, to identify regional benefits. 

Employment is also be classified by location of base (regional residents vs cx-

regional residents) to enable the analysis of the nature of the effects of subsequent 

intra-regional income flows (Kimberley and West Kirnberley). The direct employees 

of contractors are identified and treated as company employees as some of the critical 

functions (maintenance and transport) are provided on a contract basis. Data is 

sourced directly from the company and the identified contractors. Estimates of 

employment have been standardised to full-time equivalents (FTEs) resulting in a 

measure of full time 'persons employed' to facilitate data collection and analysis. 

Project employment levels are compared with official labourforce benchmark data to 

indicate the level of the project's socio-economic contribution. Benchmark data on 

employment is mainly sourced from the DEET (1996) series small area labour market 

statistics. 

Gross Regional Product; 

Measures of the effects on GDP provide a key indicator of socio-economic benefit 

resulting from the economic activity generated by development projects. A number of 

studies among those reviewed preferred GDP as a measure of socio-economic benefit 

over alternative key indicators. For example, ACIL (1993) indicated a clear 

preference over indicators derived from multiplier analysis. 

Gross Domestic Product (GDP) is formally defined by the Australian Bureau of 

Statistics (1990) as, 

"the total market value of goods and services produced in A ustralia after deducting 

the cost of goods and services used up in the process of production ('intermediate 

Don Sutherland 889526 26 



The Socio-Econo,nic Benefits Of Mining: - A Case Study. 

consumption) but he!öre deducting consumption of fIxed capital." It is the "ma/or 

summary measure of economic activity 

There are three methods of calculating GDP: a) the production (value-added) 

approach; b) the income approach; and c) the expenditure approach. Each approach 

results in an equivalent measure subject to the variability of base data. Estimates of 

GDP refer to economic activity at the national level while estimates at the state and 

regional level are referred to as Gross State Product (GSP) and Gross Regional 

Product (GRP) respectively. Conceptually, these measures are identical. 

Figures for GRP at the regional level in Western Australia are not regularly published 

but estimates are commissioned periodically for the purposes of specific studies. Of 

the three possible types of measures for GRP, only an income-based estimate (GRP-1) 

for the Kimberley exists for a reasonably recent reference year. 

The available GRP estimates include estimates to the Kimberley Statistical Local 

Area, enabling a benchmark GRP for the region and the West Kimberley area. These 

are current estimates produced by the WA Department of Commerce and Trade 

(1997) and are based on crude allocations of the income components of GRP (WSS; 

GOS) successively from the State level using projected labourforce by industry 

quotients as allocators. The procedures used in the calculation of benchmark GRP 

estimates is likely to amplify any errors in the base national and state level estimates. 

While interpreted as 'broad' estimates only, the available GRP figures are useful as 

indicative regional benchmarks against which a calculated industry contribution can 

be compared. 

In assessing the effects of the company's activities on the level of regional Gross 

Domestic Product (Gross Regional Product) an industry equivalent measure is 

required. The equivalent industry measure, Industry Gross Product (IGP), uses a 

value-added approach. IGP is defined within the major industry collections of the 
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ABS (for example: Manufacturing Industry, Australia - Cat No. 8221.0; Mining 

Industry, Australia - Cat No. 8414.0;). Calculations of IGP can be made based on 

data generally available from industry records at the business level. In summary, the 

unduplicated gross product of a business is the total gross output less intermediate 

consumption of goods and services. From company accounts, lOP is calculated from: 

Gross output of business (sales of goods and services) plus 

+ other income (eg, rent, leasing and hiring income) 

+ government subsidies 

+ capital work done on own account 

+ value of closing stocks 

less intermediate consumption, or 

- purchases of goods and materials 

(including materials, components, fuels, energy, water and goods for resale) 

- rent leasing and hiring expenses 

- outward freight and cartage 

- payments for contracts, subcontracts and commissions 

- repairs and maintenance 

- management fees and charges paid 

- office and administrative goods and services payments 

- value of opening stocks 

- certain taxes (payroll, FBT, land tax and rates) 

it is important to note that the company's revenue from sales arrives, in effect, net of 

smelting charges. While its product concentrates are totally exported for smelting 

overseas, revenue is not realised until after smelting for historical and commercial 

reasons. The ownership of its product concentrate is also not transferred until after 

smelting. This introduces a conceptual problem in arriving at the true value for gross 

output in the Kimberley, Western Australia and Australia. Actual revenue realisation 

on exported product involves, first, the deduction of an implied smelting charge and, 
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second, the addition of a 'value-added' margin then, third, foreign exchange impacts. 

For this study, gross output (total revenue) equals actual revenue for 1994/95-

1996/97. For 1997/98 - 20005/06 gross output has been set at the market value of 

metal in concentrates. 

In this technique, wages salaries and supplements are excluded from the calculation of 

IGP. Labour costs are a significant cost of business, but within the national accounts 

'value-added' framework, payments to labour (wages, salaries and supplements) are 

payments to a factor of production and are not considered components of intermediate 

usage. 

The company's accounts published for the years 1994-95 - 1996-97 provide sufficient 

data to enable calculation of an annual IGP figure using the accounting variables 

above. The overwhelming majority of company IGP each year is derived from its 

activities centred in the West Kimberley. Therefore, the total annual figure for the 

company is used to represent the level of contribution to GRP for the region. Using 

the projected information on production, metal prices and costs, IGP estimates have 

also been estimated to the end of the combined project life at 2005-06. 

It should be noted that while the IGP and GRP(i) approaches are conceptually 

consistent, technical discrepancies can result, even at the national level, from the use 

of alternative data sources to calculate such aggregates. This study recognises the 

potential technical issues, but considers that Industry Gross Product represents a 

sufficiently useful measure of socio-economic benefit that can be calculated from the 

available business data and that can be directly compared to GRP to assess the 

significance of the company's activities. 
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Multiplier Analysis; 

Multiplier analysis was also commonly employed in the studies reviewed - for example, 

CAERA 1997; Clements, Ahammad & Qiang 1996; Access Economics, 1996. This 

approach involves modelling the likely flow-on effects from initial expenditure to 

predict effects in terms of regional 'value-added', output, income and employment. 

This technique is most suited to assessing the impacts of a discrete economic event 

such as a resource development project, where the economy is otherwise stable and 

free of other events likely to influence the assessment of potential effects. 1-0 

techniques can be applied for any economy for which input-output tables are 

available. 

1-0 techniques complement those based on the standard national income and 

accounting techniques provided earlier. It enables a more comprehensive 

understanding of the effects on other sectors, components of the economy and 

intermediate flows than simply the effects on the aggregate results of production. 

Multiplier analysis is based on input-output (1-0) tables constructed to represent the 

inter-industry transactions and production activity that has occurred at a given time in 

an economic system. 1-0 tables are constructed in arrears for a nominated reference 

year, using economic data collected in arrears. The constructed model therefore 

describes total activity for the reference year regardless of seasonality and transactions 

tend to represent average levels across a full year. In this study 1-0 tables are used to 

predict the economic impacts of the company's projects in the future. According to 

the ABS (I 996c, pfi) it is possible to obtain useful results from tables that are a few 

years old because teelmological change does not occur quickly and the various 

multipliers remain quite stable over time. It is also important to evaluate the results of 

1-0 analysis in terms of the economic conditions prevailing at the time of the impact 

assessment. For example, a predicted large employment effect at a time of significant 
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underemployment is likely to actually result in a smaller number of additional jobs as 

existing employees take up the demand generated by the new economic activity. 

The construction of accurate and reliable 1-0 tables for a particular economy involves 

complex processes and substantial data collection. Clements and Qiang (1995) found 

that regional 1-0 coefficients vary considerably from those of the national tables. The 

reasons for these variation were attributed to the likely greater openness of regional 

economies, the different industry mix in the regions and possible differences between 

national and regional production functions. (West, 1980 p26) In constructing two 

versions of a new WA State 1-0 table, Clements and Qiang used a modified locational 

quotient approach using employment by industry (from an equation allowing three-

way relativities) supplemented by other data to eliminate a number of statistical 

anomalies. Their version 2 table is used to estimate the multiplier effects on the WA 

state economy of the case study project. 

While 1-0 tables are available for the economy of Western Australia none is available 

for the economy of the Kirnberley region. The construction of a table for the 

Kimberley region would require a separate research project and, as such, is beyond 

the scope of the present study. An approximated multiplier analysis is possible using 

a surrogate table constructed for another region. Vaughan, Hilsenrath and Ludke 

(1994) employed this technique using a table constructed for a statistically similar 

region. Following West's (1980) findings, an I-U table for a regional economy of 

comparable openness, industry mix and production conditions, is likely to provide the 

most useful indicative estimates of the inter-industry economic effects of a project. 

The identification of a suitable 1-0 table would at least seem to require regional 

comparability in: a) locational factors b) resident population c) industry mix d) 

GRP e) relative importance of mining. 

A current 1-0 table exists for the North West Statistical Division in Queensland for 

the reference year, 1989-90 (QGSO, 1996). There are many statistical similarities 
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between this region and the Kimberley. In 1991 this remotely located region had a 

population of 38,221 (Kimberley: 23,375), GRP of $935m (Kimberley: $730m), GRP 

per capita of $24,470 (Kimberley: $31,232) and key sectors of the economy 

contributed similar shares to GRP. For example, Mining 34.8% (34%), 

Manufacturing 6.7% (7.6%), Agriculture 10.4% (7.6%), Public Admin and Comm. 

Services 11.7% (17.8%), Wholesale and Retail Trade $7.6% (7.0%) and Recreation 

and Tourism 3% (5.8%). (SA Centre for Economic Studies, 1995, T40.2; ABS. 1995; 

QGSO, 1994, pp12-24.) 

An indicative analysis of the likely effects in the Kimberley resulting from the 

company's activities can be derived using this table.. A recent study by CAERA 

(1997) customised the table with the addition of a new industry representing a large 

lead-zinc resource development project comparable to the case project for the current 

study in terms of business, production and export sales. The customised industry and 

coefficients from this table have been largely adopted to represent the impacts of the 

Western Metals project within the Kimberley economy. The regional inter-industry 

transactions and patterns of factor usage for the industry representing this project in 

the Kimberley are therefore assumed to be quite similar with that of similar projects in 

North West Queensland. 

The direct effects of total project expenditure on economic output are apparent and 

result in a straight-line initial effect. However, additional rounds of expenditure arise 

as suppliers purchase goods and services from other suppliers who also subsequently 

purchase goods and services to fulfil these orders, and so on. Additional rounds of 

economic activity also occur as employees spend the additional income circulating 

following the project's initial stimulus. The magnitude of these effects are calculated 

using 'multipliers'. These are coefficients derived from estimation of the 'backward 

linkages' to supplying industries, components of primary input or demand revealed by 

the 1-0 table. Multipliers are used to predict the actual 'multiplier effect' on 

economic output, or other effects being studied, resulting from one additional dollar 
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of initial output produced by the specified industry. Multipliers describe average 

effects of changes in demand from a specified industry rather than the marginal 

effects, and cannot account for changes in economies of scale or technology. 

Various multipliers can be used to show the extent of the different economic effects. 

Type I multipliers estimate direct and indirect production-induced effects that result 

from a unit increase in the final demand of a specified industry. Type 2 multipliers 

account for product ion- indu c ed effects but also include the consumption-induced 

effects arising from subsequent rounds of consumer spending following increased 

wages, salaries and profits. Some authorities (QGSO, 1995, p8) have suggested that 

Type 2 multipliers represent maximum values and sometimes over estimate resulting 

effects whereas Type I multipliers, in omitting consumption flow-ons, certainly under 

estimate flow-on effects. Type 2 multipliers are more accurate predictors where full 

employment exists. Given the current economic structure, the openness to the broader 

state economy and the labourmarket of the Kimberley region, this study uses Type I 

multipliers to estimate the output, value added, income and employment effects at the 

regional level whereas Type 2 multipliers are largely used to estimate the level of 

these effects on the economy of Western Australia unless otherwise stated. 

Beyond the indicative multiplier analysis that is applied, the theoretical limitations of 

multiplier analysis have been acknowledged by a number of authors including ACIL, 

1993 Jackson and Comer, 1993 and the QGSO (1995). In general, selective 

reference rather than sole reliance on this method is advised. The key theoretical 

limitations are described as: 

• it is assumed each sector in an 1-0 table produces a single output and that there are no 

substitutions between sectors - the homogeneity concept: 

• the total effects of production in several sectors is assumed to be equal to the sum of the 

separate effects; 

• output and employment multipliers are actual measures of output and national 

income impact rather than indicators: and 
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• the disappearance of all industries scenario resulting in a negative outcome and not 

zero given that multipliers in excess of 1.0 often exist and 

• often, all project expenditure is modelled to identif' flow-ons when, substitution 

effects actually diminish the likely net economic outcomes. 

These limitations are acknowledged but 1-0 techniques remain widely used and 

acceptable. However, this study presents a multiplier analysis of project effects 

within a framework of other indicators and as such, the results of this analysis remain 

indicative of the level and type of effects of the case study projects. 

Overall Benefits 

A significant methodological determinant was the level of the available current 

statistical and economic data relevant to the region. The above techniques 

accommodate the statistical issues outlined earlier and deliver a comprehensive range 

of data against the proposed socio-economic indicators. The selected approach yields 

results that can be readily interpreted and understood such that there is potentially an 

improved general understanding of the company's socio-economic contribution 

consistent with the research objectives. 

* 
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4. Results and Analysis 

This chapter sets out the information required to assess the economic and social 

impact of the company's Cadjebut and Pillara projects. The preparation of the data 

has involved careful analysis and interpretation of published sources and extensive 

supplementary data obtained direct from the company, regional organisations and 

government departments. In assembling data from the range of sources, the potential 

for inconsistency arises. However, wherever possible, data interpretations have been 

checked with the sources to minimise such problems. Gaps in the available official 

statistics, discussed elsewhere, has also presented methodological issues that have 

been resolved largely through the descriptive approach used. 

Key social and economic effects are investigated and quantified y to improve the level 

of information and understanding of the contribution of the company's resource 

project to the economies and communities of the Kimberley region and West 

Kimberley' area. 

Western Metals has been operating and developing its Kimberley mining and 

processing resource project since near the beginning of financial year 1994-95. 

Project output has grown since then through success in further exploration and the 

expansion of mining and milling facilities. Following a recent upgrade of the milling 

facilities, the Cadjebut complex is expected to continue operations through to late next 

decade drawing on established ore reserves in the Kapok and Goongewa mines. The 

Pillara complex will commence production late in f-year 1997-98 and has a current 

estimated mine life of eight years. The schedule at Table 3 summarises the output and 

production data to the end of the period selected to represent the life of the project. 
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Operational Expenditure, Capital Expenditure and Construction. 

The development and construction of the Pillara site, including the extensive 

feasibility studies and decline construction, spans a number of years from 1996/97 - 

1997/98. The bulk of construction activity will occur in 1997-98. A summary of the 

total capital expenditure program is shown at Table 1. This data has been assembled 

from data supplied by Western Metals Limited incorporating the patterns of factor 

usage evident from studies of similar mining development and construction projects. 

(CAERA, 1997,p7; Clements et al, 1996, p27) The tables show the distribution of 

expenditure likely to occur within Western Australia and the Kimberley region. Of 

the total construction and development program cost ($116.6 million) around $ 83 in 

(71%) will be spent within Western Australia while about $21 million (18%) of total 

budget will be spent in the Kimberley. 

Ova 
PILLARA DEVELOPMENT, ES1'IMATED TOTAL CAPITAL EXPENDITURE ($ million) 

T, pt at' Exp .,d it 

Region of ExpeIdinre Impact 
9; region if region if region ii, regio,i  

Kimbule.v s/tore W',6 s/rare Aust s/rare Overseas s/rare Total Total cap 

Labour 7.44 40.0°f 10.60 57.0% 0.56 3.0°f 0.00 0.0% 18.60 16.0f 

Consumables 0.49 30.0% 1.14 70.0°f 0.00 0.0°f 0.0)) 0.0°f 1.63 1.4% 
Equipment Hire 1.54 20.01f 4.62 60.0% 1.54 20.00f 0.00 0.0°f 7.70 6.6°f 

Materials 1.17 10.00 f 7.00 60.00f 3.50 30.0% 0.00 11.01f 11.66 100f 
Milling & 0111cr Equip 0.00 0.0°f 1.80 10.00/, 12.60 70.00f 3.60 20.01f 18.00 15.4°f 
Contractor OH:Mgt & Profits. 0.58 10.0°f 4.66 80.0% 0.58 10.0% 0.00 0.0°f 5.83 5.011 
Sob-Contracts 4.20 20.0°f 16.79 80.0°f 0.00 0.01  0.00 0.0°f 20.99 18.0111, 

Freight 0,16 20.00f 0.41 50.0% 0.08 10.01' 0.08 10.0111, 0.02 0.70  

Dec line' Prestrip. 0.82 10.00,) 6,53 80.0% 0.82 10.01 , 0.00 0.0% 8.16 7.0°, 
Mining Equipment 0.00 0.0°f 0.90 10.0°f 1.96 20.01, 6.06 70.0% 9.79 8.4°' 
Adrnth:ramp:farils:etc 2.27 30.0°f 4.55 60.0°f 0.76 10.01 , 0.00 0.01 1, 7.58 6.51, 
\\°M Proj Mngt 2.33 40.0' 3.50 60.0°f 0.00 0.01 ., 11.00 0.01 1 5.03 5.0°, 

'rn/al 21.00 l8.01 ' 62.50 53.7°f 22.39 19.2°, 10.54 9.0°,, O ss 100.0°f l  
,l,,,00, Ooie,',, tIles,!, I o.i,'d 

Significant social and economic benefits are conferred on the state and the region 

from the expenditure program involved. Later in this chapter, predictions of the level 

of the flow-on effects resulting from this capital expenditure program are presented to 

measure the level of benefits involved. 

The total investment of $116.6 million represents just over 1.5% of the total private 

new capital expenditure for Western Australia at 1995-96 levels , around 2.8% of 
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private new capital expenditure on mining projects and just under 4% of private new 

capital expenditure on buildings and structures for the state. The relative significance 

of the level of the company's capital works can be seen in comparison with the total 

value of private construction for the Shire of Derby West Kimberley and the West 

Kimberley area. The Pillara development program amounts to over 100 times the 

total value of private building construction work done within the Shire and just under 

4 times the total value of all private building in the West Kimberley at 1995-96 levels. 

(ABS 1997b 1995b) 

Operational expenditure for the combined Cadjebut and Pillara complexes has been 

estimated for a typical year of operations, 1998-99 - the first full year of Pillara 

production. Information provided by the company is classified by type of expenditure 

and area of impact. The assumptions underlying the estimation and distribution of 

expenditure information for the typical year are those used for a number of the 

subsequent analyses and are as follows: 

• All concentrates are exported through the Derby Export facility. 

• 'Intermediate usage' costs for the typical operational year averaged at US$0.42 

per lb zinc metal equivalents (A$0.56 per lb) 

• Other charges and costs are at current levels relative to output (constant efficiency 

levels). 

• Costs are based on simple projections of the company's current and expected cost 

regimes for both complexes. 

• Annual yields from ores and concentrates are provided by the company based on 

current reserves and resource model data. 

• Most expenditure has been assumed to impact in WA. However, known 

expenditure outside WA has been excluded. For example FBT is excluded but it 

is assumed that all fuels will be sourced from WA suppliers. 

• Expenditures are expressed in current (1996-97) dollars. 

• Expenditure impacts are estimated on the basis that all large contracts will be 

filled at the 'WA' level. 
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• Uncertainties in cost distributions or levels are resolved by reference to the pattern 

of inputs to similar projects in Northern Australia and typical usage and 

distribution patterns for the mining industry in WA. 

Table 2 below sumrnarises the level and distribution of operational expenditure. $149 

million dollars of expenditure is distributed to suppliers in Western Australia while 

workers and businesses in the Kimberley are likely to share the benefit of just under 

$50 million as a result of the combined operations. 

Table 2. 
PILLARA AND CADJIEBUT. 
COMBINED OPERATIONAL EXPENDITURE 
(TvDical Year: 1998-99) ($ million) 

Region of 

Type of Expenditure. 

Expenditure Impact 
Total 

:imberley WA 
Labour 18.4 38.8 

Salaries and Wages 17.9 34.0 
Transport 0.5 2.9 
Catering I Accoinin. 0.0 1.9 
Energy 2.0 25.8 
Fuel 2.0 7.8 
Power 0.0 18.0 
Supplies 2.3 37.9 

Operating 2.0 31.1 
Maintenance 0.3 6.8 
Contracts 0.5 10.6 

Maintenance 0.5 2.1 
Mining 0.0 8.5 
Freight 1.5 13.9 

Administration 0.5 2.1 

Resource Development 0.5 5.0 
Royalties 0.() 5.2 
Other 1.0 3.0 
Total 49.8 142.0 

Source. Western Metals Limited, Sutherland 
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The main expenditure categories are labour costs, freight, energy, operational supplies 

and contract payments. The chart below provides an indication of the relative share of 

expenditure received by each industry. Businesses from the retail and wholesale trade 

sector receive, by far, the largest share of the annual effects from the operational 

expenditure of the project. The large component of labour in the expenditure 

distribution accounts for this effect. Manufacturing and the mining sectors receive the 

next highest beneficial shares from the expenditure on operations. Businesses in the 

sub-sector, services to mining, are highly likely to receive the majority of the 

significant activity flowing to the mining sector. The other sectors likely to derive 

substantial benefit are transport and electricity. 

Production. 

Production at the Cadjebut site was commenced by this company in July 1994. The 

company has expanded the output substantially since that time indicating continued 

growth into the future. The Cadjebut site delivered 66,362 tonnes of zinc and 19,680 

tonnes of lead contained in concentrates for the year to 30 June 1997. 
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The chart below indicates the steady recent growth in production at Cadjebut and the 

expected major boost to production that will occur following the commencement of 

milling at Pillara towards the end of the current financial year. With the 

commissioning of Pillara, the aggregate value of produced material will rise sharply to 

over double the current levels as indicated on the graph below. 

The mine and milling complex produces the largest lead-zinc output in Western 

Australia and is the only producer of lead in the state. Last year, zinc production from 

this site was about double that of the only other zinc producer in this state. Basic 

production valued at around $117 million was exported through the Port of Wyndham 

generating valuable foreign exchange for Australians and revenues for the Port Board. 
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Production at the Cadjebut site in the year just gone has amounted to about 4 % of 

Australia's forecast production of lead in concentrates while zinc output amounted to 

about 6.2% of the year's production in this country. On the forecast production levels 

for Australia in 1997-98, the Cadjebut complex will deliver about 6% of national 

output for zinc metal while delivering around 4.8% of lead production. 

In the first full year of production at Pillara, the company will deliver a total from 

both sites of just under 70,000 tonnes of lead in concentrates amounting to around 

11.4% of Australian output. Zinc production totalling some 14.6% of Australian 

output will result from the commissioning of the new complex. 
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Table 3. Western Metals: Kimberley Lead/Zinc Production 

Yr Ending Zn Metal Pb Metal Production 

30-Jun A$ Value AS Value AS Value 

1995 $88,734,172 $11,189,656 S99.923.828 
1996 886.235,430 $ 17.338.500 $103,573,930 
1997 $98,945,295 $18,420,648 $117,365,943 
1998 8116.351.520 826.603,773 8142.955.293 
1999 8292.733.960 860.392.435 8353.126.395 
2000 8307.549.369 858.495.403 8366.044,772 
2001 8277.942,168 859.027.040 8336.969.208 
2002 8300.180.466 $7 1.204.268 $37 1.384.734 
2003 8324.220.501 $66.56 1.647 8390.782.148 
2004 $324,220.50 I $62,558,243 8386.778.744 
2005 8324.220,501 $62,558,243 $386,778,744 
2006 8324.220.501 $62,558,243 $386,778,744 

nb: in concentrates; metal eqivalents; 

From the first full year of production at Pillara in 1998-99, production will rise over 

33% on the previous year. The range of flow-on benefits to the community and the 

region from the commensurate increased employment and supplies and services 

opportunity is likely to result in definite opportunities for local communities and 

businesses. 

Employment. 

The workforce associated with the company's Kimberley business has been climbing 

steadily since the takeover of the original Cadjebut complex in 1994. At that time 

around 147 people were employed on site across the broad activities of mining, 

maintenance, milling, shipping and administration. Currently there are about 180 

operational staff attached to these projects. Of these, about 112 or 62% are residents 

of the Kimberley. Residents of the West Kimberley make-up the overwhelming 

majority of the workforce that are residents of the region. Table 4 shows the total 

employment figures for 'steady state' operational activities which climb to over 350 

full time equivalent jobs with the commissioning to full capacity of Pillara in 1998-

99. 
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table 4. Uorecl lmpIoymeni. IJperauions (ine. t.oniraeior i.mpsoyees), 5504 - LIOUU. 

1994-99 1999_OS 1006-07 1907-98 1900-90 1990-2000 

ofKisso '¼ of Kim ".nl Kin. 0/ of Kim idIOm 'Vs of Kim 

no. sr-force no. sr-force no. os-loire no. sr-force no. sr-force no. w-lorce 

Total - all sites * 157 166 176 269 351 361 

Kunherley hVorktiorre 147 (56 (1,1, 756 331, 351, 

Kiotberley Residento 94 64.11% 1()! 65.11% 113 (.6.11% f5g 61.7% 215 64.11% 236 no.41/,, 

West Kin,. Residents 81 5511% 09 5700/. 100 0(1.1(06 131 1.2% 185 54.9% 214  

tither WA residents 50 34.11% 55 35()% 53 32.11% 98 38.3% 121 3o.0% 126 33.61/. 

j,odo,,ks Perth-booed 

The proposed expansion of operations on a phased basis from Cadjebut to Pillara is 

likely to see a continuing high proportion of local residents occupying positions on 

site. 

The development of Pillara site will see a major construction workforce engaged at 

the site. Current estimates shown on the table below suggest a peak construction 

workforcc of around 180-190 late in 1998. While a number of these will comprise 

project managers and contractors based in Perth, around 150-160 employees and 

contractors will be engaged directly on activities at the site. Kimberley residents will 

be well placed to draw the benefits of these opportunities. Like all specialised and 

time-critical construction projects, however, there will be a number of transient crews 

and contractors that are likely to be involved in this work who will be based outside 

the region. 

Table 5 indicates the level of expected construction and development employment 

associated with the company's activities. In the years following 1998-99, 

construction and development employment levels will decline. 

Tahle 5. Direct Employmenlo l)evelopment and Construction (inc. ('oniractor Employees), 1094 - 20110. 

1994-05 1095-96 1996-07 1997-98 1998-00 1999-2000 
', of Kim 'ii, of Kim "5, of Kim "/o of Kim 'So of Kim '¼ of Kim 

no. sr-force no. sr-force no. sr-looser no. sr-force no. sr-force no. so-force 

Total Development Emp.° 7 76 84 130 120 38 

Kionberley Workfooce 6 73 79 112 108 36 

Kimberley Residents 1! 09/1, 31 421 , 34 4305,  5 1 46% 49 45°4, 15 420), 

West Kim. Residents 1) 0% 24 33% 27 35°/s 36 32° . 35 32% II 31 06 

Other WA residents 6 1(10% 43 5811, 45 5714, 61 5405 59 550/n  21 59% 

,Qo,o,-e. 115o0,,o,Af,'tn& Lue,ted. 6,-1 1,-, P,sd,-h,n,d isp¼reo-o 
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The chart below further underlines the trend and extent of full-time equivalent 

employment generated by the companies activities. It can be noted from this chart 

that substantial employment shares are likely to be available to residents of the 

Kimberley and, in particular, the West Kimberley area over the course of the 

construction and development program. 

The level and increase in workforce attributed to both construction and operational 

activities at Pillara is highlighted by the next chart shown below. The level and 

significance of the steady state employment pattern following the commissioning of 

Pillara is clearly indicated by the chart below. 

Western Metals: Direct [mployment (inc Contractors). Operational Pha,c 

4(11) - - - 

350 

iiI El FL El EL 
(9) 

1 16 

 

a 

4- 9 -99 6-9 97_'' '1 -99 '1 00 ni-si 91-0 -01 01-54 ((4 ((5 (I -06 

B Total Operational limp. M Kimberley Workforce 0 Kimberley Residents 

B West Kim. Residents M Other WA Residents 
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The scale of the opportunities that are presently available and that will also be 

available from the company's development plans is relatively significant to this 

region, particularly to the people and communities of the West Kimberley. The chart 

below has mapped the likely positive and reducing effects on the unemployment rate 

of the West Kimberly resulting from these employment opportunities. On the basis of 

the level of the unemployment rate for the current period, a clear improvement can be 

observed. However, the extent that there is an actual change will also be subject the 

fluctuations in labourforce participation, the extent that people from other areas 

migrate into the region to capitalise on these opportunities and also the extent to 

which existing employees account for the additional hours available. 

The substantial employment opportunities of this project offer the clearest and most 

tangible benefit of the activities planned by the company. 

Table 6. Total Operations and Construction! Development Payroll (inc. Contractor Employees) 
94-95 95-96 96-97 97-98 98-99 99-00 

Total All Sites $11,808 $17,568 $18,864 $28,656 $33,912 $28,728 

KimberleyWorkfbrce $11,016 $16,488 $17,640 $26,496 $31,968 $28,224 

Kimberley Residents $6,774 $9,497 $10,575 $15,039 $18,999 $18,099 
West Kim. Residents $5,821 $8,159 $9,144 $12,046 $15,797 $16,178 
Other WA residents $4.031 $6,991 $7,065 $11,457 $12,969 $10,125 
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in addition, the payroll arising from these projects is also substantial. The total wage 

bill paid by the company over the period amounts to over $283 million in todays 

dollars (1996-97). As further indicated in the chart below, a very substantial share of 

this total is available to Kimberley residents and is likely to benefit the towns and 

businesses of the region through increased consumption and income circulation. 

While it cannot be estimated with absolute certainty where employees will actually 

spend their incomes, very considerable positive impacts, at least, are likely to flow to 

the region from the incomes of Kimberley residents employed for these projects. An 

estimate of these substantial subsequent flow-on effects within the region is presented 

later in this chapter. 

Western Metals: Total Payroll. Kimberley Region Operational Employment (S000) 
1994-2006 

5,000 

 

54-55 QS5 96-97 5755 98-59 9Q-O: us-UI ui-u: 62-113 89-111 04-115 15-06 

0 Kimberley Workforce D Kimberley Residents D West Kim. Residents 

Similarly, the contribution and benefits conferred on the region and the state from the 

substantial construction and development program in the form of payroll flows can be 

seen from the next chart. The Kimberley receives a substantial share of the benefits 

from the payroll delivered from this activity. 

Don Sutherland 889526 46 



The Socio-Econo,nic Benefits Of Mining: - A Case Study. 

Gross Regional Product; 

The estimation of Industry Gross Product for 1994/95 - 1996-97 is based on data 

supplied by the company through annual reports, disaggregated accounts and the 

preliminary annual report for 1996-97. For the years 1997/98 - 2005-06, projections 

of gross output and intermediate demand are based on indicative revenue and cost 

projections supplied by the company. The projected estimates for gross sales and 

intermediate consumption are based on the following assumptions: 

O All metal concentrate product is exported. 

O A forecast Zinc price of US 54c per lb (A$ 1576.80 / tonne). 

0 A forecast Lead price of US 27c per lb (A$788.40 / tonne). 

0 A forecast long-term US $ / A$ exchange rate of A$0.755. 

O Intermediate usage costs are as published for 1994/95 - 96 at US$0.36 per lb zinc 

metal equivalents (A$0.48 per lb) 

O Intermediate usage costs averaged over the period are as estimated by the 

company for Cadjebut and Pillara at US$0.42 per lb zinc metal equivalents 

(A$0.56 per lb) 

0 Revenue and cost estimates for 1997/98 - 2005/06 are based on straight-line 

projections of the company's current and expected production and cost regimes 

for Cad jebut and Pillara respectively. 
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O Annual metal yields from ores and concentrates are provided by the company 

based on current reserves and resource model data. 

O Stockpiles are negligible in the long run. 

Using the equation stated earlier, and the above assumptions, it is a relatively 

straightforward process to calculate IGP from gross output (total actual or expected 

revenue based on production the schedules) less intermediate usage (based on the 

costs and inputs regimes). The data presented in the table below provides an annual, 

line result for each year included the calculated annual value of industry Gross 

Product. 

1 able 7. Western Metals: lnaustry iross rrouuct 
Production Purchases 

Value & Se! Exps Industry 
Yr Ending & other sales* & 0th Op Exp. Gross 

30-Jun = Sales $A A$ Product 

19954 $99,923,828 $92,035,906 $7,887,921 
1996# $103,573,930 $98,654,234 $4,919,696 
19974 $117,365,943 $113,317,156 $4,048,787 
1998 $142,955,293 $124,063,534 $1 8,891,759 
1999 $353,126,395 $302,402,797 $50,723,598 
2000 $366,044,772 $310,336,036 $55,708,736 
2001 $336,969,208 $289,631,769 $47,337,439 
2002 $371,384,734 $323,898,581 $47,486,153 
2003 $390,782,148 $334,443,273 $56,338,874 
2004 $386,778,744 $328,485,666 $58,293,078 
2005 $386,778,744 $328,485,666 $58,293,078 
2006 $386,778,744 $328,485,666 $58,293,078 

Source: Sutherland based on lfesternlIetals Limited data. 

0 / 995-97 shown in historical /acrual $s. 

1997-98 - 2906 are projections based on company estimates. 

Future amounts iare shown in 1996-97 dollars. 

* neg/ible on previous 3'rs - assunted to be zero. 

TGP from 1994/95 - 1996/97 averages around $5 million per annum. Estimated lOP 

out to the end of the project rises sharply to average around $50 million per year from 

1998-99 for the combined operations following the first full year of typical perations 

at Pillara. The immediate rise in the level of GRP contribution predicted from 1997- 
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98 is attributed to the commissioning production at Pillara, a full year of increased 

output from the expanded Cadjebut mill and the sharp rise in zinc metal prices. 

Table 8 below, shows the relative contribution of the company's activity to the GRP 

of the West Kimberley and the total Kimberley region. Over the first three years it 

contributed an average of 1.1 % of West Kimberley GRP and just under 11yo of the 

Kimberley total. From 1997-98 it is predicted that the company's operations will 

contribute on average around 4.5% of Kimberley GRP (peaking at 5.2%) and just over 

8% of West Kimberley GRP, peaking at just under 10% in 2000. 

Table 8. Western Metals: Industry Gross Product and Gross Regional Product. 
% 

Industry West West % 
Yr Ending Gross Kimberley Kimberley Kimberley Kimberley 

30-Jun Product GRP* GDP GRP* GDP 
1995 $7,887,921 $484,000,000 1,6% $865,540,000 0.9% 
1996 $4,919,696 $522,000,000 0.9% $934,750,000 0.5% 
1997 $4,048,787 $529,000,000 0.8% $970,970,000 0.4% 
1998 $18,891,759 $546,457,000 3.5% 51,003,012,010 1.90/o 
1999 550,723,598 $564,490,081 9.00/() $1,036,111,406 4.9% 
2000 $55,708,736 $583,118,254 9.6% $1,070,303,083 5.2% 
2001 $47,337,439 $602,361,156 7.9% $1,105,623,084 4.3% 
2002 $47,486,153 $622,239,074 7.6% $1,142,108,646 4.2% 
2003 $56,338,874 $642,772,964 8.8% 51,179,798,232 4.8% 
2004 $58,293,078 $663,984,471 8.8% 51,218,731,573 4.8% 
2005 $58,293,078 $685,895,959 8.5% $1,258,949,715 4.6% 
2006 $58,293,078 $708,530,526 8.2% $1,300,495,056 4.5% 

SOUF'(e: Sutherland. * assumes growth o/ 3.3 9' 

Future estimates of GRP for the West Kimberley and Kimberley regions have been 

estimated in a straight line technique using a GRP growth forecast of 3.3%. This 

forecast is based on a Consensus Economics (1997, pF-6) long range forecast of the 

growth rate of the Australian economy over the period to the end of this project 

(2006). Using this rate, the contribution to GRP varies in the range of 3.5% - 9% for 

West Kimberley GRP and between 1.9 - 5.2% for total Kimberley GRP. 
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The chart below further illustrates the significance of the company's contribution to 

regional product throughout the years of combined full-scale operations. 

1090 200)) 2002 2(11)4 2006  

KiIII. MWestem Metals  

I eta 2()0() 2002 21)1)4 2006 

DWest Kiss. DWestern Metals 

While the level of contribution to GRP can be seen at the forecast growth rate, Table 9 

shows the sensitivity of GRP contribution to the choice of growth rates. 

Table 9. Vestern Metals: Contribution to URI'; West Kimberley and Kimberley 

Yr Ending 
3041in 

GRP Growth Factors 

2% 
West 
Kim. Kim. 

3.3% 
West 
Kim. Kim, 

4% 
West 

Kim. Kim. 

1997 0.80/a 0.4% 0.8°/a 0.4% 0.8% 0.4% 
1998 3.5% 1.9% 3.5% 1.9% 3.4% 1.9% 
1999 9.2% 4.9% 9.0% 4.9% 8.9% 4.8% 
2000 9.9% 5.20//() 9.6% 5.2% 9.4% 5.1% 
2001 8.3% 4.30/4 7.9% 4.3% 7.6% 4.2% 
2002 8.1% 4.2% 7.6% 4.2% 7.4% 4.0% 
2003 9.5% 4.8% 8.8% 4.80/0 8.4% 4.6% 
2004 9.6% 4.8% 8.8% 4.8% 8,4% 4.6% 
2005 9.4% 4.6% 8.5% 4.6% 8.1% 4.4% 
2006 9.2% 4.50/,) 8.2% 4.5% 7.7% 4.2% 

Sou,re: Surlier/and; 1996-97 do//as:s 
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Another way to evaluate the significance of GRP contribution is to calculate the actual 

current value of predicted estimates. Calculatiing the present value of future GRP 

contributions accounts for the differing time value of these estimates. Using a 

selected discount rate of 5%, Table 10 below shows the present value of future GRP 

contributions is over $352 million. The sensitivity of the present value of future GRP 

contributions is illustrated using a range of discount rates from 3% - 7%. 

Table 10. Present Value of future GRP ain.(West Kimberley) 

Discount Rate (%) 
3% 5% 7% 

$389,478,627 $352,823,335 $320,93 1,635 

Over the life of the project, the company's GRP contributions will amount to around 

60-70% of the current level GRP for the West Kimberley. The development of the 

Pillara site will add considerably to the company's output and the economic activity 

for this region. Allowing for the use of forecast prices, projected exchange rates and 

cost ratios, this analysis reveals that the company's West Kimberley operations 

deliver a substantial and significant contribution to the regional economy, and as a 

result, the communities of the region. 

Multiplier Analysis; 

Calculations of the economic effects arising from the company's activities on the 

regional and state economies have been made using the 1-0 tables referred to earlier. 

Estimates at the regional level have been based on a modified and comparable 

regional 1-0 table while estimates at the state level are based on the WA Model Ver 2 

(WAM) table constructed by Clements et al (1995). While both tables are referenced 

to 1989-90, results are presented in current dollars (1996-97). 

As the impacts of construction and development activity are usually quite different to 

that of the 'steady-state' operational phase for a resource project, the likely impact of 
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the company's current development and construction program at its facilities in the 

Kimbcrley is therefore analysed separately to that for operational activity. 

Four types of socio-economic effects are analysed using 1-0 techniques for these 

development and operational activities, including: 

0 Employment - the number of full-time equivalent jobs created from the initial and 

the flow-on effects of the project. The current status of the labour market in the 

area of interest will influence the final, actual employment outcome of the project. 

0 Value-Added - the net value of the additional contribution to the economy from 

productive activity. This is often the preferred method for assessing economic 

impact. (QGSO, 1995,p7) 

0 Income - the amount of extra wages and salaries generated in the economy and 

paid to all industries as a result of the project. 

0 Output - the increase in gross turnover in the economy resulting from the activity 

of the project. This measure tends to overstate resulting economic activity as it 

takes account of all direct, indirect and consumption-induced effects in all other 

sectors. 

The economic impacts on the State and regional economies of the company's project 

development program at Pillara are analysed as though they all occur within the 1 997-

98 year. Although the development of the Pillara complex spans a two year program 

(1996/97 - 1997/98), the principal economic impacts will be felt within 1997-98. 

Over 80% of planned capital expenditure and construction activity will occur in that 

year. The use of this reference year results in a slight underestimation the likely 

benefits and economic impacts of the development program but provides a clear 

indication of the general level of impacts involved. 

Transaction values within 1-0 tables are usually presented in basic values or in 

purchasers' prices which include trade and transport margins, commodity taxes and 

imports. In the absence of region specific data, national ratios are often employed. 

These conversion factors can be derived from ABS publication 5209.0 (ABS, 1994, 

Don Sutherland 889526 52 



The Socio-Econoniic Benefits  Of Mining: - A Case 

p44) For the analysis of construction and development impacts, conversion factors of 

approximately I: I in relevant industries and the exclusion of imports from project 

expenditure data obviates the need for data conversion. Data on operational 

expenditure have been converted using a factor of -4.6% consistent with that indicated 

for the 'non-ferrous metal ore' group at the national level. 

A summary of the type and area of impact of development and construction 

expenditure has been assembled from data supplied by Western Metals Limited 

incorporating some patterns of factor usage evident from studies of similar mining 

development and construction projects. (CAERA, 1997,p7; Clements et al, 1996, p27) 

The table below shows the total level of expenditure that will directly impact in the 

communities and businesses of the Kimberley region and the state of Western 

Australia. 

Table U. Pillara: Development and Construction Expenditure, WA 

Region of Expenditure Impact - - $ in//lion - - 

Kimberley WA Bal. Total WA 

Totall 21.00 I 62.58  I 83.58 

So,,,,,' 11)0,',,, ito,), 1,,,,,tc'd: 1),',, $'uth,',h,,,l. (IER.I 

The employment effects at the regional level are calculated using the actual estimate 

of locally-based employees. The flow-on employment calculation uses a Type I 

multiplier specifically developed for the construction and development phase of a 

similar resource development project in North Western Queensland by CAERA 

(1997). The calculation of the employment effects using these values retains a current 

dollar valuation of unit employment costs. 

Similarly, the estimated employment effects at the state level have been calculated 

using the actual estimate of total employment. The flow-on employment estimate 

uses a Type 1 employment multiplier calculated by Clements et al (1996) in their 

recent study of the economic impacts of the construction and development of 34 new 

resource projects in WA. In the absence of an explicit 'value added' multiplier for the 
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state table, the total value-added effect of the company's development and 

construction is estimated by adding income and gross operating surplus component 

effects from the WA table (Clements, 1995, p138). 

The final demand and inter-industry linkages resulting from the Pillara construction 

and development program is represented best by the 'construction sector' in the 

WAM table. 'Construction' dominated the cost structure of the 34 projects of 

Clernents' 1996 study and there was little difference between the magnitude of the 

relevant multipliers for that industry and that of the alternative - 'metallic minerals'. 

Table 12. 
Western Metals: Pillara Resource Project. 

Construction and Development Phase Impacts. 
($mi1lions 1996-97) 

Kimberlev WA 
Output 

Initial 21.00 83.58 
Flow-On 12.54 99.46 
Total 34.00 183.04 

Value Added 
Initial 13.58 46.80 
Flow-On 6.31 65.19 
Total 20.00 112.00 

Income 
Initial 6.56 10.87 
Flow-On 2.80 50.98 
Total 10.00 61.85 

Employment 
Initial 55 130 
Flow-On 46 220 
Total 101 350 

,Vn,,,reSull,et-Ia,,I l,u.ce/ it, QOSO, CA ERA and CIe,ne,,ts al UI 
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The estimated impacts on the economy of the Kimberlcy region of the Pillara 

construction and development program are summarised as follows: 

There is a total impact on gross output of $34 million consisting of an initial $21 

million stimulus followed by around $12.5 million of flow-on effect. 

0 A total value-added augmentation to the regional economy amounting to about 

$20 million dollars consisting of$13.58 initial and $6.3 million flow-on effects. 

0 An initial income effect of $6.5 million and a flow-on effect of a further $2.8 

million providing a total income effect of around $10 million. 

0 The total effect on employment estimated to total 101 full time equivalent jobs 

and consisting of 46 equivalent full-time positions generated in the economy - 

additional to the 55 direct jobs created. 

The calculated impacts of the development and construction program on the economy 

of Western Australia are summarised as follows: 

0 The total effect on the economic output of the state is $183 million comprising the 

initial stimulus of $83 million and a flow-on effect generating a further $99 

million of output. 

0 An aggregate effect on value-added of around $1 12 million. This approximates 

closely the likely impact of the construction and development program on the 

current level of Gross State Product. The value-added estimate comprises an 

initial effect of $46 million and a flow-on effect of about $65 million. 

0 The total income effect on the state economy is estimated at about $61 million 

consisting of initial and flow-on effects of $10 million and $51 million 

respectively. 

0 From the initial direct employment of 130, a flow-on effect creates a further 220 

jobs within the state economy. A total employment effect of around 350 full time 

equivalent positions is estimated as a result of the company's development 

program. 
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it should be noted that construction and development impacts, by definition, result in 

short-term economic and social effects. This is due to the short-term nature of the 

activity and the transience often associated with construction workforces in remote 

areas. The above analysis present typical effects that are likely to result over the 

course of the reference year. The actual level of economic benefits, on an annual 

basis, will change if budgets are substantially altered, if construction activity is 

distributed over a significantly longer period and if unplanned and substantial 

'backward linkages' occur with the supplying industries of other states and regions. 

The economic impacts of the company's operational activity will confer additional 

effects on the region and the state. Some of these effects have been estimated for a 

typical year of operations. While the Cadjebut complex has recently completed its 

first full year of operations following expansion in 1995-96, the Pillara complex will 

not reach typical operational capacity until 1998-99. Therefore, that year was chosen 

as the reference year to study the operational effects of Western Metals' total 

complex. The base information has been supplied and assembled in current dollar 

values and as such, analysis of the likely economic effects in the reference year are 

shown in current (1996-97) dollars. 

In estimating the economic effects in the reference year, average annual final demand 

for 1998-99 was calculated using the following assumptions: 

Total ore mined 1,886,000 tonnes. 

Total concentrate shipped and sold: 350,000 toimes. 

0 Forecast Zinc price: US 54c per lb (A$ 1576.80 / tonne). 

0 Forecast Lead price: US 27c per lb (A$78 8.40 / tonne). 

0 Forecast US $1 A$ exchange rate of A$0.755. 

0 Net returns (after operations and smelting charges) of A $440 per tonne of 

concentrate FOB at Port. 

0 Total annual revenue of A$ 154 m (net of smelting charges and realisation costs). 

0 Pillara project revenue of A$87 in (net of smelting charges and realisation costs). 

0 Producer price to basic value table conversion - 4.06%. 

Do,, Sut/,erlai,d 889526 56 



The Socio-Econornic Benefits Of Mining: - A Case Study. 

The same tables are used to estimate the impacts of mining operations at the 

Kimberley region level and the State level. A customised industry added to the 

regional table to enable the study of the operational effects of the comparable 

Queensland project has been used to analyse the operational effects for the Kimberley. 

(CAERA, 1997) This customiscd industry also included a 100% product export 

scenario consistent with the Western Metals case. The analysis of the effects on 

Western Australia relics on the appropriate industry 'metallic minerals from the state 

table. (Clements et al, (1995). 

The operational employment effects at the region and state level are based on the 

actual estimate of employees involved. The flow-on employment calculation for WA 

and Kimberley then uses the Type I employment multiplier applicable to both tables. 

The table below summarises the effects from the combined operations of both 

complexes and separately identifies the likely effects of the new Pillara complex. 

Table 13. Western Metals: Impact of Operational Activities. 
Typical Year of Operation: 1998-99. 

($ millions. 1996-97) 
CADJEBUT AND PILLARA PILLARA 

Kim. WA Kini. WA 
Output 147.0 147.0 83.0 83.0 

Initial 147.0 147.0 83.0 83.0 
Flow-On 75.0 194.0 42.3 109.6 
Total 222.0 341.0 125.3 192.6 

Value Added 
Initial 60.3 70.6 34.0 39.8 
Flow-On 41.2 116.1 23.2 65.6 
Total 101.4 186.7 57.3 105.4 

Income 
Initial 10.3 19.1 5.8 10.8 
Flow-On 11.8 41.2 6.6 23.2 
Total 22.1 60.3 13.0 34.0 

Employment 
Initial 215 351 102 175 
Flow-On 128 472 171 235 
Total 343 823 273 410 

Source: Sulhe,Itu,d based on OGSO. (AERA, and C'/ements ci at. 
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The estimated impacts on the Kimberley economy of the combined Cadjebut and 

Pillara operations are summarised as follows: 

0 There is a total impact on gross output of $222 million consisting of an initial 

$147 million stimulus and a generated flow-on effect of around $75 million. 

0 A positive effect on employment in the region is estimated to amount to a total of 

343 full-time equivalent jobs. This includes the 215 direct jobs associated with 

the company's operations and a further 128 equivalent jobs created in the region 

through the flow-on effects. 

0 A total income effect of $22. I million comprises the initial income effect of $10.3 

million and a flow-on income effect of nearly $12 million. 

0 The total value-added effect of the combined operations is estimated to result in an 

increase of GRP of the order of $100 million derived from an initial effect of $60 

million and a flow-on effect of $41 million. 

The impacts on the economy of Western Australia from the combined operations of 

Pillara and Cadjebut are estimated as follows: 

0 The total effect on the economic output of the state is $341 million comprising the 

initial stimulus of $147 million and a flow-on effect generating a further $194 

million of output. 

0 An increase in GSP of about $186 million results from a value-added contribution 

comprising an initial effect of $70 million and a flow-on effect of about $116 

million. 

0 The total income effect on the state economy is estimated at about $60 million 

consisting of initial and flow-on effects of $19 million and $41 million 

respectively. 

0 From the initial total direct employment of around 351 and a flow-on effect 

creating a further 472 , total employment of around 823 throughout the state 

economy is likely to result from the company's operations. 
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It should be noted that the combined effects of Cadjebut and Pillara, while providing 

an estimate of the total impacts, overstate the future impacts on the regional and state 

economies. The Cadjebut complex is already operational at near designed capacity, 

the total additional economic effects felt in future. the effects from exogenous events, 

will be more closely represented by the level of additional effects attributable to the 

Pillara operations. 

The highlights of the impacts resulting from the operations of the new Pillara project 

on the economy of Western Australia and the Kimberley region include: 

0 The total effect on the economic output of WA is $192 million. The output of the 

economy of the Kimberley is boosted by the expenditure and economic activity 

associated with this new complex. 

0 GRP and GSP are boosted by estimated value-added contributions of $57 million 

and $105 million respectively. 

0 Total income effects in the region amount to $13 million and an estimated $34 

million of income is generated within the state economy. 

0 The total employment effects for the state amount to just over 400 full-time 

equivalent positions from an initial direct complement of around 175 positions. 

Similarly, in the region, significant flow-on employment of about 171 jobs is 

generated from an initial direct employment of around 100 positions. 
VE 
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5. Conclusions. 

The current activity by Western Metals Limited involving the expansion of their lead 

and zinc mining and milling capacity in the West Kimberley will involve a total 

capital injection of $100 million. The reopening of the Derby wharf, a $19 million 

infrastructure item, extensive exploration work and further development of the 

Goongewa and Kapok mines has substantially elevated this company's community 

profile in the Kimberley region. With these developments, the company identified the 

need to improve the level and presentation of information on its activities and of the 

level of its contribution in the region. 

This study sought to address the information requirements of the company and the 

community using an approach overcoming the limited availability of regional 

statistics. A descriptive approach has identified a range of indicators of social and 

economic benefit that can be applied to the company's activities within the region to 

evaluate the level of resulting benefits. 

The results indicate that very significant benefits are conferred on the region as a 

result of the activities of this company. Analysis of the impact of the company's 

workforce on regional labourforce statistics would indicate that over 1% could be 

eliminated from the unemployment rate on the basis of the numbers of regional 

residents currently, or expected to be working for the company. 

An estimate of the contribution to GRP has been calculated to examine the extent of 

impact by the company expenditure and output. For the most recent year, an estimated 

$4m or 0.8% contribution was delivered by the company in recent years and up to 

8.5% on average of GRP may be contributed by operations into the future resulting in 

a substantial benefit impact on the regional community. The Pillara development will 

be one of Western Australia's largest lead and zinc mine and minerals processing 

facilities and it will be one of the largest underground mining complexes in Australia. 
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To date, the company's activities have contributed around 1.5% of the GDP of the 

economy of the West Kimberley. With the commissioning of the new Pillara 

complex in 1998-99 and the expected higher metal prices, projected production and 

forecast sales indicate that an even greater proportion of GRP, at around 8.5%, will be 

accounted for by the company's mining and mineral processing activities. Multiplier 

analysis of the initial and flow-on effects arising out of the company's expenditure 

suggests that a total of $222 million in extra output and $22 million in additional 

income effects flow to the region. It is estimated that the new Pillara project alone 

will be responsible for an additional $192 million of state economic output and a total 

increase in GSP of the order of$105 million. 

Principal among any limitations of this research was the lack of the necessary small 

area statistics to enable further analysis. This study may have made more extensive 

use of multiplier analysis had an actual base 1-0 table existed for this region. 

However, indicative results were derived from a WA state table and a table 

constructed for a comparable region. Future research could usefully be applied to the 

task of assembling an improved data base on the region for the purposes of compiling 

the necessary 1-0 table. The study has overcome many of the initial data problems 

and was successful in addressing the research questions originally posed. 

* 
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