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Abstract 

This dissertation intends to investigate the economics related aspects of 
the Internet, the world's largest computer network, which is an area needing 
more attention. The reader is informed about Internet and the economic impact 
exerted. 

Specifically, this dissertation considers the following areas: physical and 
economic structure, service pricing schemes, problems, contributing industries, 
electronic commerce on the World Wide Web (WWW) and the Internet in 
different countries. This dissertation explores these areas while attempting to 
provide answers to potential frequently asked questions (FAQs). 

The Internet is an electronic Wild West that is rapidly expanding across 
the globe with over 70 countries connected. This distributed computer network 
is a global business tool, communications network, information system and 
financial transaction system. It distinguishes itself from other global networks 
with its unique features. This single economic entity impacts upon the many 
industries in different ways where opportunities are created and traditional 
foundations are threatened. 

The pricing of Internet services can be connection or usage-based with 
infrastructure access as the major cost determinant. The problems faced include 
traffic congestion and security. Internet-related industries and their 
contributions are investigated. The emergence of electronic commerce on the 
WWW is changing the global marketing and financial environment. This 
exciting new publishing medium benefits from it's Internet qualities, and 
security is a critical issue. 

The country analysis shows that an Internet infrastructure needs a 
deregulated environment and good communications infrastructure. Regulation 
hinders the Internet industry which needs a deregulated environment for 
growth. 
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Chapter 1: Introduction 

The Internet is the world's largest computer network, with over 20 
million users distributed in over 70 countries. It has the subject of public 
debate regarding censorship, cyberspace1, hackers, Information Highway, 
privacy, pornography (cyperporn), security, technology, and other issues. 
Hollywood has even made movies about it eg The Net. 

However, the economic aspects of the Internet have not been debated 
or investigated with the same intensity as the others. This study intends to 
investigate the economics-related aspects of the Internet, which is an area 
which I feel needs more attention. The economic value of the Internet is 
impossible to underestimate, because of it's the global geographical 
distribution and the increasing dependence of organisations on information 
technology. 

The objective of this dissertation is to carry out a descriptive study 
which investigates the following aspects of the Internet: 
• Physical structure 
• Economic structure 
• Internet service provider (ISP) pricing 
• The specific problems of the Internet including congestion and security 
• Internet-associated industries 
• Electronic commerce on the World Wide Web (WWW) 
• The status of the Internet in selected countries 

The literature review constitutes the bulk of the research material, and 
the data analysis complements findings of this dissertation. Hence the data 
analysis does not form the basis of the dissertation. 

There is an abundance of secondary data relating to the Internet 
available particularly from the Internet itself. Secondary data forms the basis 
of this paper, and not primary data which will be complementary. 
Percentage based analysis is used, and the results complement literature 
review results. 

The content of this dissertation might be out-of-date by the time it is 
cleared for public consumption because things move so quickly in the 
Internet industry. 

1 Cyberspace was a word from the pen of William Gibson, science fiction 
writer, circa 1984 (Benedikt, 1992) 
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The work of MacKie-Mason and Varian (1994) is most significant in 
this dissertation. The basis of my research about physical structure, 
economic structure, pricing schemes and traffic congestion comes from their 
paper2: Economic FAQs About the Internet. This dissertation is intended to 
build on their work. MacKie-Mason and Varian investigated the pricing of 
Internet services. They found it is complex issue where pricing schemes, 
technology and traffic congestion are involved. 

Dougherty and Koman (1993) was another major contributor. It is an 
excellent source of information about the physical structure, which 
complemented MacKie-Mason and Varian (1994). It gave me the idea to 
compare the Internet to online information services in Chapter 2. 

Lemoy (1995) provided Web publishing information which formed the 
basis of my research into the application of electronic commerce on the 
World Wide Web. It was supplemented by informative articles on 
electronic commerce in distinguished Australian and US computer 
periodicals. 

A good portion of my research about Internet security, which is an 
important issue, comes from the author Bruce Sterling (1992). He is well 
known for his science fiction books on technology. It was useful for its 
content on telecommunications fraud and Internet-related crime. 

The Internet is now more than another computer network. This global 
communications medium has unique characteristics and the economic 
influence is significant. As an single economic entity, it's impact affects 
many industries and their traditional foundations. The WWW provides 
electronic commerce which alters the financial and marketing landscape. 

Internet pricing schemes can be connection or usage-based, with 
infrastructure access as the major cost determinant. Existing problems must 
faced for the future and Internet growth needs deregulation and good 
communications infrastructures. 

2 This paper was published in Journal of Econonic Perspectives 
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Chapter 2: Review of the Related Literatures 

The literature review is divided into seven sections which discuss the 
economics aspects of Internet in the following order: 

The physical structure of the Internet. Online information services are 
to be used for comparisons. 

The economic structure of the Internet. 
The pricing of services provided by Internet service providers (ISPs). 
The current and potential problems that face the Internet as it stands 

today including congestion and security. 
The markets and industries which are stakeholders in the 

development of the global Internet. 
The World Wide Web (WWW) as a publishing medium for the 

provision of electronic commerce services throughout the world. 
An analysis of the history, infrastructure and state of 

telecommunications and the Internet within Australia, India, Israel, Japan, 
New Zealand and the USA. 

2. 1 Physical structure 

This subsection discusses the physical structure of the Internet as a 
computer network and an information system. In the two subsections, it is 
compared to the online services. 

2. 1. 1 Network infrastructure 

MacKie-Mason & Varian (1994) has defined the Internet as a world-
wide network of computer networks that use a common communications 
protocol, the TCP/IP. The Internet physical structure has the following 
characteristics according to Dougherty and Koman (1993): 
• It is a distributed computer network, which is a network of networks. This 
electronic web is one single network in name only. The administration of 
the Internet is completely decentralised. 
• It is an international or world-wide computer network. It spans 75 
countries with full service. 

The reader will encounter some Internet and telecommunications jargon in the literature 
review ,  , which is unavoidable because technology cannot be ignored here. 
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• Nobody really runs the Internet. It is the Wild West of the 
communications world where anyone can operate and own their own patch, 
but the absolute control of the entire Internet is impossible. This applies to 
individuals, corporations and governments. 

We can differentiate how the Internet is structured when comparing it 
to commercial computer networks such as Compuserve, Delphi, Genie and 
Prodigy. These commercial networks have common characteristics as 
follows: 
• They are one computer network, with central control at headquarters in 
the home country. 
• The operation and ownership of these networks is in the hands of one 
commercial corporation, which can exercise it's discretion over user access 
to and content of their network. 

Compuserve network 

Telecommunications network F 1 The Internet 

Modem-equipped PC I I Networked PC 

Figure 1: The physical structure of Compuserve4  

The actual structure of the Internet is far more complex than these 
commercial networks as you find out as this discussion continues. The 
Internet is a network of computer networks, but these networks can be 
organised into a hierarchy according to their geographical distribution. 

' This diagram is symbolic, it should not suggest telecommunications 
networks and the Internet are mutually exclusive. 



Backbone (national) network 

Regional (midlevel) network 

Local area network 

Figure 2: Network hierarchy of the Internet5  

Figure 2 shows the three-level hierarchy which applies specifically to 
the United States (US), but variations apply to other countries. Regional and 
backbone networks are operated and owned by Internet service providers 
(ISPs). ISPs are public enterprises, or private companies. 

Local area networks (LANs) are the most numerous type of network in 
the hierarchy. LANs have a limited physical distribution and subsection 
2.5.2 goes into more detail. They are heterogeneous in nature because 
different types of computers can be arranged into a LAN with the use of 
different types of networking hardware, software and configurations. Apple 
Macintoshes, IBM compatibles and UNIXTM  workstations are normally 
attached to LANs. 

Regional networks are WANs which are distributed across a city or 
region6. In the USA, regional networks (regionals) provided connectivity 
between end users and backbone networks. When the NSFNET was 
operational, some of them were subsidised by the NSF and state 
governments. The customers of regionals were universities and large 
organisations. Regionals are non-profit organisations, run by a state agency 
or a coalition of universities in a given geographic area (MacKie-Mason and 
Varian, 1994). 

This diagram is based on the work in MacKie-Mason & Varian, Summer 1994 
6 A region can be a district, state or any political country division. 
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In other countries, regionals might not exist because they are not 
needed due to several reasons: extensive backbone networks, government 
regulation, small geographical area, monopolies. The nature of regionals 
might be different. 

Backbone networks (backbones) are WANs which have a national 
distribution. The oldest Internet backbone network was the ARPANET. It's 
successor, the NSFNET has changed its role to allow the commercial 
backbones to takeover responsibilities. 

In the USA, backbones tend to dominate, and commercial growth is 
outstripping public growth. Most western European countries have 
national networks that are attached to EBone, the European backbone. 

It is important to mention how these networks are connected. All 
computer networks can use different forms of transmission media in 
different network areas. There are five primary media in use today: twisted 
pair of wires, coaxial cable, wireless, satellite (which is a special form of 
wireless) and fibre optic cable (DeHayes, 1994). 

Today fibre optic is replacing copper-based alternatives for long distance 
connections. Twisted pair and coaxial cable is the choice for LAN 
connections. 

Typical speeds 
Transmission Medium Minimum Maximum 
Twisted pair (copper-based) 

Voice telephone 300 bps 9600 bps 
Conditioned 56 kbps 144 kbps 
LAN 4 mbps 16 mbps 

Coaxial cable (copper-based) 
Baseband 10 mbps 264 mbps 
Broadband 10 mbps 550 mbps 

Wireless 
Radio frequency LAN 2 mbps 4 mbps 
Infrared light LAN 4 mbps 16 mbps 
Microwave 56 kbps 50 mbps 

Satellite (microwave) 56 kbps 56 mbps 
Fibre optic cable 500 kbps 30 gbps 
Table 1: Telecommunications Transmission Speeds (modified) 
Source: DeHayes, 1994, p233 
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2. 1. 2 Information system infrastructure 

This subsection does not use the research of MacKie-Mason and Varian 
because they have not explored this aspect of the Internet. It compares the 
Internet with online services as an information system. The infrastructure 
of this information system is discussed as well. 

Before continuing, the term "content" must be clarified. Content 
means the static data stored on Internet sites, which is accessible from FTP, 
GOPHER, TELNET, USENET and the World Wide Web. I am excluding the 
Internet traffic generated by email and IRC, because they are more relevant 
to a discussion on communication systems. 

Online information services are effectively one computer network, 
which is controlled by one corporation. Examples are America On-line 
(AOL), Compuserve, Delphi, Prodigy and the Microsoft Network (MSN). 
Most of them are based in the USA. 

The content on these networks can be changed at the discretion of the 
controlling corporation, because the content of the network is stored on the 
network itself. This effectively limits the amount of content available and 
the number of users the network can handle. There is a limit to what a 
centralised computer network can handle, depending on geographical 
distribution. 

The Internet is a complete contrast to the online services. While 
Internet access can be controlled by a few national ISPs, the content is not. 
There is a definite separation between the access and content control. ISPs 
do not control the content of the Internet. Content control is decentralised 
to the extent any user can contribute. This is why governments find the 
Internet impossible to police effectively. In summary, Internet content is 
distributed. 

The content of the Internet can be unlimited. Any information on any 
topic can be found on the Internet, and it does not matter how unusual the 
topic is. This is because it is international, spanning over 70 countries. This 
allows people with different backgrounds, interests, nationality, professions, 
race and skills to make their contribution. This makes it difficult to censor 
everything which is placed on the Internet. 
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Users can get "lost" while "surfing" because of the sheer size of the 
Internet. Internet search engines have been developed to alleviate this 
problem. Some examples are Archie for FTP, Lycos for WWW, Veronica for 
GOPHER resources and WAIS for documents. 

The Internet can handle more users than any single on-line service 
because it is distributed and global. The many thousands of ISPs, which 
operate around the world, re distributed the responsibility of handling 
millions of Internet users. In this way, the costs of Internet development are 
distributed accordingly. This is why the Internet can sustain a rapid growth 
rate. 

However this distribution is uneven. Developed countries have more 
developed communications infrastructures than developing countries. 
Hence Internet user numbers are concentrated in developed countries, since 
communications infrastructures are very expensive to construct. This point 
is highlighted in section 2.3. 

The Internet has many advantages over online service providers as an 
information system. However the inherent advantages possessed can also 
be disadvantages, which is further explored in section 2.4. 

Furthermore, the Internet poses a threat to on-line services because it is 
a direct substitute. Some online service companies have responded by 
jumping on the Internet bandwagon, which has provided opportunities for 
many companies. 

Microsoft has entered both the Internet and online services industry. It 
has started the latest online service, the Microsoft Network (MSN). User 
access to the MSN is integrated into it's newest operating system, Windows 
95. The following networking and Internet features are bundled: 
• Out-of-the-box compatibility with NetWare and all major networks 
• Support for all major network transport driver standards 
• Microsoft Exchange Inbox (combined email / facsimile application) 
• MSN access 
• Dial-up networking (modem support) 



It has a significant Internet presence as indicated by the following sites: 
W W W http://www.microsoft.com  

http: / /www.msn.com  
FTP ftp:// ftp.microsoft.com  
GOPHER 1  gopher: / / gopher.microsoft.com  

Table 2: Microsoft Internet sites 
Source: Microsoft, December 1995 

The USENET possesses numerous Microsoft-related newsgroups. It 
has released the latest WWW browser, Microsoft Internet Explorer, which is 
well integrated with the MSN. A HTML add-on was written for it's popular 
Windows word processor, Microsoft Word 6. This add-on turns Word 6 
into a Web authoring / publishing tool. More Internet products are 
expected. 

Compuserve is an online service provider and an ISP. It has bought 
SPRY, Inc of Seattle, Washington for approximately $100 million in the 
largest-ever acquisition in the rapidly growing Internet industry (The Net, 
p34). SPRY will become the Compuserve Internet Division. 

Most online service providers are working to provide full Internet 
access in addition to existing services. Hence the Internet is forcing them to 
become an ISP, so they are integrating into it. This is because it creates a new 
opportunity, while posing as a threat. 

2. 2 Economic structure 

Economic structure is related to physical structure. The Internet is a 
significant economic entity, which has become part of the global business 
environment. The economic structure is discussed as an entity and it's 
network economics is compared to telecommunications networks. 

2. 2. 1 Internet economic entity 

The Internet is the largest single network in the world. It reaches 75 
countries with full service and it is estimated there are now between 20+ to 
30 million Internet users. There were only one million users in 1988. 
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The online services cannot rival the entire Internet in size despite their 
large networks. With 2.7 million members in more than 150 countries, 
Compuserve Incorporated is claiming to the be only global online 
information service provider (The Net, p18). The IBM Global Network has 
more than 25,000 customer enterprises supporting more than 1.9 million 
users and access to networking services in 700 locations in nearly 100 
countries (The Net, pi?). The Microsoft Network aims to operate in over 46 
countries7. America Online, Delphi, E-World, Netcom and Prodigy are 
limited to North America. 

The economic impact of the Internet has affected all information-
related services. The areas of communications, information technology and 
telecommunications are directly affected. Some services affected are 
advertising, marketing, postal services, retail banking, television, travel 
agents and video rentals. It threatens most of them. 

The failure to jump on the Internet bandwagon can lead to the demise 
of certain industries eg online services. For others, it is a source of new 
business opportunities. Subsection 2.1.2 has previously discussed how some 
online services are taking opportunity of the Internet. 

The physical structure of the Internet can break down into national 
networks which can be arranged into a Internetwork hierarchy. National 
boundaries are significant with the physical structure since it is dependent 
on land area. 

The economic structure is very different and more complex. National 
boundaries have diminished significance because economic impact spans 
them. The globalisation of the business environment has assisted Internet 
growth. While international economic arrangements are integrating 
nations, the Internet is integrating global data communications. 

The wealth of individuals, organisations and nations is held in 
computer systems, and it can be transmitted electronically via networks. 
This fact is significant when considering how wealth is exchanged. 
Financial institutions transmit billions of dollars on communications 
networks daily. These types of transactions are important to electronic 
commerce on the Internet. The WWW provides an alternative system to 
ones used by financial institutions. 

' This figure was derived from the MSN Standard monthly plan for prices. 

- 10 - 



Electronic cash is being used increasingly as the market develops 
Internet electronic commerce. Innovative electronic cash systems are 
emerging alongside current credit card and smart card systems eg the World 
Wide Web. Banking services will change as electronic banking becomes a 
reality. 

The way we communicate will change as well because the Internet 
allows us to communicate to people in other countries quicker, through 
Cyberspace. The most basic of Internet services, electronic mail, has changed 
how established postal and telecommunications services are used. 

The Internet has a significant economic impact on the global economy. 
It was once a US research data network (RDN), which has become a global 
business tool, communications system, information system and financial 
transaction system. 

Governments have enough trouble policing good movements, 
economies, international trade, populations and service movements. The 
policing of the Internet is made more difficult, because 
• Digital data can reach the destination within seconds and the volume is 
overwhelming. Local network control does not translate to content control. 
• Internet technology is evolving at a rapid rate. Technology has 
contributed to major economic and social changes eg telecommunications, 
television. 

2. 2. 2 Network economics 

The economics of the Internet as a network is different to 
telecommunications networks. Giridharan (1991) describes the 
technological factors affect networking performance: topology, connectivity, 
multiple-access scheme and capacity. Network performance determines 
how efficient is the usage of network resources and pricing. 

The network topology, multiple-access scheme and capacity of the 
Internet and telecommunications networks are similar. They both use a 
mixed combination of topologies because of their WAN structure. The 
multiple-access scheme used is random-access in both cases. The users of 
these networks come the same source: individuals and organisations. 
Overall capacity can vary, but they utilise the same communication 
infrastructures and technologies. The leasing arrangements of ISPs with 
telecommunications reinforce this. 
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Connectivity is the real difference. The Internet is a packet-switched 
connectionless digital network. A telecommunications network is a circuit-
switched connection-orientated hybrid analog / digital network8. 

A connectionless network sends messages in the following manner: 
• The recipient's address is affixed to the message 
• The message is deposited with the network 

To be more specific, each message is sent as packet on the Internet. 
Packets are sent on a first-come first-served basis. This method allows lines 
to be shared by different sources, which enables the efficient use of fixed 
capacity. There is no guarantee the packets will arrive the order they were 
sent, but TCP/IP enables reassembly of the content sent. Internet accounting 
can be complex, so ad-hoc pricing is used. 

Most packet-switched networks are connectionless, but exceptions exist. 
For example, ISDN and X. 25 networks are connection-orientated. 

A connection-orientated network makes a "call" to the recipient 
specifying it's address. A virtual circuit is setup that lasts until there is a 
connection release. Circuit-switched technology complements connection-
orientation and performance guarantees are possible. Detailed accounting is 
easy to administer. A telecommunications network is the classic 
connection-orientated network. 

Hence the Internet has different network economics to a 
telecommunications network. These differences have resulted in 
heterogenous pricing schemes for Internet services, while 
telecommunication pricing tends to be homogenous. 

2. 3 Internet service pricing 

Service pricing is an economic important issue, which is determined by 
the economic structure of the Internet. This section discusses the costs 
associated with service provision, ISP pricing schemes and their merits. 
There are three subsections. 

8 While these networks are becoming digital, analog technology is predominant. 
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2. 3. 1 Cost of infrastructure access 

Cable companies, ISPs, online service providers and 
telecommunications companies share a common cost. This is the cost of 
obtaining access to the physical infrastructure which delivers the services to 
customers. I will focus on ISPs here, but the same principles can apply to the 
others. 

ISPs must obtain access to high-speed communication channels to 
operate. They have two choices: lease or build. An ISP can lease high-speed 
communication channels from another company. The advantages and 
disadvantages of this approach are listed in the table below: 

Advantages Disadvantages 
• It can be cheaper than building it • This option is not available if 
especially if the provider has excess there is no suitable lines available to 
capacity available be leased. 
• The maintenance of these lines is • The ISP has less control over the 
not the responsibility of ISP cost of access to these lines 
• The costs of starting up should be • The host country's national 
lower because the lower capital communications infrastructure 
investment required. must be adequate for multinationals 
Table 3: Advantages and disadvantages of leasing 

Dedicated lines are normally leased from the local telecommunications 
company. The NSFNET ran on lines owned by MCI which was responsible 
for 80% of operating costs. An ISP can lease lines to others as well. IBM is 
establishing dedicated leased lines access to the Internet by the IBM Global 
Network through it's US provider Advantis (The Net, p17). Leasing lines is 
an option if there is a good national communications infrastructure and 
bandwidth is available for leasing. 

According to McClellan and Lippis (1994), leased lines are expensive. 
They are the most mature of the LAN interconnect options and they offer 
the most extensive geographical coverage. Costs are manageable in North 
America, but they can be prohibitive elsewhere eg Europe. Cost- 
effectiveness is inversely proportional to the burstiness of the traffic being 
carried. 
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The alternative is to build these high-speed communications channels. 
This can be very expensive because it involves a high degree of capital9  
investment. The costs of this capital expansion can include: 
• Construction and installation costs 
• Government regulation compliance costs 
• Hardware and software costs 
• Technology licensing costs 

The advantages and disadvantages are listed the table below 

Advantages Disadvantages 
• This is the only available option if • It can be more expensive than 
there are no suitable lines available renting it especially if excess capacity 
to be leased. is available from other companies. 
• The ISP has full control over the • The maintenance of these lines is 
cost of access to these lines because it the full responsibility of ISP 
owns them. 
• The costs of starting up could be • Host country governments tend to 
very high because of the capital demand compliance to 
investment required. multinational regulations for this 

kind of capital investment. 
Table 4: Advantages and disadvantages of building 

This option is used if the host country has an inadequate 
communications infrastructure or potential providers are not leasing out 
bandwidth. Ultimately, the cost of bandwidth access determines how users 
are charged for services. 

2. 3. 2 Connection pricing 

Internet Service Providers have a choice of two pricing schemes when 
it comes to charging customers for their services. They are connection 
pricing and usage-based pricing. This subsection discusses connection 
pricing. 

According to MacKie-Mason & Varian (1994), simple connection 
pricing works in the following way: a fixed bandwidth connection is charged 
an annual fee, which allowed for unlimited usage up to the physical 
maximum flow rate (bandwidth). 

Capital is used here in the traditional economic context 
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The use of this pricing scheme has several consequences: 
• Most connection fees are paid by organisations 

The annual connection fee can be treated as a fixed cost or an overhead. 
It has unlimited usage for the year, but it is restricted by the bandwidth 
available. 
• Organisational users pay nothing themselves 

Since the annual connection fee is effectively fixed for one year, the 
costs cannot be charged directly to individual users. Usage-based accounting 
mechanisms are not required with this scheme. 

Variants of simple connection pricing exist. One variant is committed 
information rate pricing when an organisation is charged a two-part fee. 
One fee is based on bandwidth of the connection, which is the maximum 
feasible flow rate; the second fee is based on the maximum guaranteed flow 
to the customer (MacKie-Mason & Varian, 1994). 

This scheme is practical if there is sufficient capacity to transport 
simultaneously the committed rate for all its customers. This cannot be 
guaranteed when you are using the Internet, so this scheme is not always 
appropriate. The key to using this scheme is having enough capacity to 
meet the entire guaranteed bandwidth. 

Examples are not uncommon. The operators of the AARNET and 
NSFNET used connection pricing. AARNET pricing has changed since 
Teistra took over. 

2. 3. 3 Usage-based pricing 

The alternative pricing scheme to connection pricing is usage-based 
pricing. This pricing scheme has commercial overtones since commercial 
ISPs are more likely to adopt it than their public enterprise counterparts. It 
can be very different to connection pricing as the discussion will reveal. 

Network resources are scarce, and thus some allocation scheme is 
required (MacKie-Mason & Varian, 1994). Usage-based pricing is already 
used to price telecommunications services, so it can also be applied to 
Internet services. 
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It will be used because: 
• As the net increasingly becomes privatised, competitive forces may 
necessitate the use of more efficient allocation mechanisms (MacKie-Mason 
& Varian, 1994). 
• Economists will advocate usage-based pricing as the most obvious 
approach to control congestion on the Internet. 
• The potential number of usage-based pricing variant is unlimited. The 
discussion on Internet accounting will expand this point. 

Australia's largest private ISP is OzEmail'° uses usage-based pricing. It 
charges users a monthly access fee, which are time-based. On weekdays (7 
am to 9 pm), the peak charge of $10 per hour is applied. The off-peak and 
weekend charge is $5 per hour. 

However usage-based pricing for backbone services has met strong 
opposition even at the tentative proposal stage. The major source of this 
opposition would come from non-profit organisations, since usage-based 
pricing is accepted in a commercial environment. In Australia and the 
USA, universities receive "free" Internet service that is federal government 
subsidised. Organisations like these universities will face higher service 
charges under this scheme. 

When an organisation adopts usage-based pricing, it must deal with the 
problems associated with Internet accounting. The main question which 
must be asked is "How will I measure usage?". 

The table provides a sample of what usage drivers can be used for 
Internet service based on Australian commercial ISP pricing schemes". I 
have excluded most one-off and yearly fees which are not "usage-based". 
Hence the following are excluded: certain annual fees, hardware purchases, 
maintenance fees, membership fees, registration fees, setup fees, software 
purchases and startup fees. 

10 Teistra is not private because the Australian government owns 100% of 
Teistra shares. 
11 Usage pricing can be complex because there are an unlimited number of 
options available to the ISP. 
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Internet Charging basis Usage driver Measurement 
service (peak & off-peak) I  I unit(s) 

Any / all Weekly Cost - fixed fee N/A 
Monthly Cost - fixed fee N/A 
Monthly Time-based Minutes or 

hours 
Monthly Volume-based Mb 
Annual Cost - fixed fee Bandwidth 

Connection pricing (Kbps / Mbps) 
Email N/A Volume Kb 
ISDN Quarterly (4 months) Cost - fixed fee N/A 

Quarterly (4 months) Volume in local Mb 
traffic received 

Quarterly (4 months) Volume in Mb 
international traffic 
received 

Disk quota N/A Time / volume Mb / hour 
Table 5: Australian commercial ISP usage-based pricing 

The table above demonstrates the need for your Internet accounting 
system to match the pricing scheme adopted. Usage-based pricing can 
handle multiple service class allocation, where each service can be priced 
differently. Connection pricing is a form of usage-based pricing because it is 
based on the maximum bandwidth available. However, it is not usage-based 
pricing in the purest sense. 

In general, usage can be based on time, volume, cost or some other 
driver. The amount of required accounting depends on your driver(s). The 
main problem in Internet accounting is the actual measurement. 

Packet service is inherently ill-suited to detailed accounting, because 
every packet is independent (MacKie-Mason & Varian, 1994). The tracking 
of each packet is not practical because of the sheer volume. On the NSFNET 
alone nearly 60 billion packets are being delivered each month (MacKie-
Mason & Varian, 1994). The higher the level of aggregation of this data, the 
less accounting is needed. 

Time-based usage is easy to measure since no packet data collection is 
needed. All the system has to do is the measure how long the user was 
logged on the Internet access host (server). Volume-based usage needs some 
level of packet data collection, which is more expensive to measure. The 
NSFNET samples its packet data collection. Fixed fees are probably based on 
the cost of providing services to average users plus a markup for profit (if 
applicable). 
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Internet service pricing is complex which can be further complicated. 
Network statistics reveal very irregular time-of-day usage patterns (MacKie-
Mason & Varian, 1994). International time zones affect pricing because 
Internet traffic travels long distance, when it bounces around the world. 
Hence determining off-peak and peak periods is a difficult task. 

2. 4 Internet problems 

While the physical and economic structure determines pricing, other 
factors must be considered. The potential problems of service provision are 
some of these factors. This section discusses economic and technological 
Internet problems. The problem(s) are described and the proposed solutions 
are overviewed. 

2. 4. 1 Traffic congestion 

This subsection discusses traffic congestion on the Internet. It is not 
Internet-specific problem. Cable TV, online information service and 
telecommunications companies can suffer from similar forms of congestion 
on their networks. 

The Internet is known as the Information Highway, which seems 
appropriate. It must deal with the traffic congestion problem similar to the 
one faced by our transportation systems. 

Giridharan (1991) classifies congestion as a negative externality created 
whenever messages are generated on a communications network. 
Congestion externalities arise because the capacity of communications 
channels it limited. 

Unrelenting demand is placed upon Internet infrastructures. The rapid 
growth is attracting new users who place additional demands on existing 
networks. Unfortunately, the newest Internet services require more 
bandwidth than predecessors. eg  WWW. 

Most Internet services are text-based which requires less bandwidth 
when compared the newer services like the WWW. eg  FTP, GOPHER, 
TELNET. The popular WWW has graphics, sound and video capability, 
which makes it attractive. The disadvantage is that it is bandwidth-
intensive, since multimedia file sizes can be huge. IRC can also consume 
bandwidth especially the WWW implementation. 



Internet sites can suffer from congestion because they get "overused". 
This is because the host cannot handle the demand it has generated. Traffic 
congestion was quite severe in 1987 when the NSFNET backbone was 
running at 56 Kbps. Now it runs at 45 Mbps, which is over 800 times faster. 

When an Internet host cannot meet user demands, there are three 
options available. They are all technical solutions. 

Upgrade the connection 
If the connection's transmission medium is too slow, it should be 

upgraded to a faster one. This option may not available in remote areas 
when leasing. 

Upgrade or replace the server 
If the host computer is unable to handle user current demand, it could 

be upgraded. The host computer could be upgraded with newer or faster 
hardware and software, increasing it's lifespan. Replacement is a more 
expensive upgrade option. For example, the Australian Archie FTP archive 
(ftp: / / archie. au) was recently upgraded in 1995. 

Add more servers 
Sometimes one server cannot handle the demand, so additional 

servers could be introduced. This is also more expensive than upgrading. 
For example, the Netscape WWW browser is so popular, Netscape 
Communications must operate ten FTP servers to meet demand despite 
placing copies on other popular Internet sites throughout the world. 

The traffic congestion problem on the Information Highway is a 
serious problem because it indicates demand placed upon ISP networks is 
exceeding provision capacity. The capacity to provide for additional 
customers becomes limited and the quality of service could degrade. 

The most obvious approach for economists is to charge some sort of 
usage price (MacKie-Mason & Varian, 1994). Usage-based pricing has been 
discussed in Internet service pricing (subsection 2.3.3). It is a long term 
solution with economic consequences. 

The manipulation of the priority of packets of each service is another. 
It was used on the NSFNET in 1987 as a temporary fix. It is temporary fix 
because it does not address the real source of the problem. It is impossible to 
enforce as technological solution and it is short-term. 

- 19 - 



Most implementations of the TCP protocols use a 'slow start" 
algorithm which controls the rate of transmission based on the current state 
of delay in the network (MacKie-Mason & Varian, 1994). However, intrepid 
users can modify TCP implementation to send "full throttle". 

Other proposals for solutions rely on voluntary mechanisms. One 
proposal involves peer pressure and user ethics. It proposes these will be 
sufficient to control congestion costs. This will work to an extent, but these 
forces have limited power since you cannot make every user a responsible 
Internet citizen because of human nature. Another voluntary proposal was 
closely linked to the 1987 NSFNET solution. 

In fact, a number of voluntary mechanisms are in place today (MacKie-
Mason & Varian, 1994). Hence voluntary mechanisms can modify user 
behaviour to an extent and responsible users can help fight congestion. 
Some users will escape these voluntary mechanisms. Voluntary 
mechanisms are ineffective if the network reaches critical congestion levels. 

A purely technological approach to reducing congestion is 
overprovisioning. Overprovisioning maintains sufficient network capacity 
to support the peak demands without noticeable service degradation 
(MacKie-Mason & Varian, 1994). This solution can be very expensive, even 
with leased lines. McClellan and Lippis (1994) has found many net 
managers are now installing leased lines providing more than five times 
the capacity needed for average traffic levels. 

In summary, the problem of congestion will not go away and it is here 
to stay. The introduction of high-bandwidth applications like the W W W 
and near-universal access serve to exacerbate the problem. 

2. 4. 2 Address space 

According to Rhys Weatherley of the Southern Cross University, the 
Internet is running out of addresses. The number of alphabetical names 
(such as abc.gov.au) is effectively unlimited (Weatherley, 1995). 
Alphanumeric Internet addresses are not highly constrained since they can 
vary in length. Hence, alphanumeric names are not the problem. 
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The number of low level IP addresses is currently running out fast 
(Weatherley, 1995). The reason for this can be verified by an explanation of 
what an IP address is, which relates the TCP/IP protocol itself. 

The TCP/IP was developed and implemented by the US Department of 
Defence. The openness of TCP/IP of different systems has led to the 
situation in which most DP manufacturers and software houses now 
support TCP/IP with hardware or software products (Gohring & Jasper, 
1993). 

The IP in TCP/IP where the problem is based. The task of the Internet 
Protocol (IP) is to transport data packets from a sender over a number of 
networks to recipient (Gohring & Jasper, 1993). An IP address is a 32-bit 
value, and it is structured in the following way 

xxx. xxx. xxx . xxx 

The IP address is broken into four octets as shown above. Each octet is a 
byte (8-bit digit), where the value ranges from 0 to 255. An example is 192. 
35. 24. 255. The theoretical maximum number of IP addresses can be 
calculated as follows: (28)4 = 232 = 4,294,967,296 

In theory, the maximum of about 4.3 billion IP addresses should be 
sufficient. Using this classification, it is possible to adapt the addresses to 
arbitrarily large networks (Gohring & Jasper, 1993). 

For a computer to be connected to the Internet, it needs to be assigned 
an [P address. Hence the lowest rung of the Internet network hierarchy, 
which are LANs, is responsible for this depletion. 

If the LAN has X PCs and workstations connected to the Internet, then 
X+1 IP addresses are used. One is required for each PC or workstation, plus 
the mandatory one for the LAN server. The bigger the LAN, the more IP 
addresses are required. 

However, the Internet has already started work on the next generation 
of IP addresses which will have more than enough room to cope with 
tomorrow's network needs (Weatherly, 1995). While this problem might 
not be as significant as congestion and security, it must be solved or IP 
addresses might become scarce in the future. 
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2. 4. 3 Security 

The biggest problem on the Internet is security. This subsection will 
explain why the Internet will never be free of criminal activity like any 
other communications network. 

The Internet is open 
The open nature of the Internet is one source of the problem. The 

computer networks which are based on proprietary technology are probably 
safer, because there is less sensitive information about them which is 
available. These proprietary networks include bank ATM networks, 
mainframe networks, minicomputer networks, and online service 
networks. 

This is because the network protocols used by most proprietary 
networks are not open. However all the Internet protocols must be 
published in order to be used by software developers, since the Internet was 
designed as an open system. The same applies to common data encryption 
methods and Web transaction security specifications. 

The role of criminals in technology 

If there's not "too steep a learning curve" - if it doesn't require a 
baffling amount of expertise and practice - then criminals often 
are the first through the gate of a new technology 
Bruce Sterling 

The statement above is relevant to the Internet. The Internet is a 
relatively new technological development, and a new electronic frontier. 
Significantly, new Internet technologies are still to emerge. 

Communications criminals 
In the USA, all communications networks have suffered some form of 

abuse by individuals or groups of individuals. 
Telecommunications networks have encountered the practice of 

phone-phreaking, which provides the phreaker free local and long-distance 
phone calls at the expense of the telecommunications company (telco) or 
their customers. PBX phone systems and voice-mail systems are abused by 
phreakers in a similar way. It should be noted this kind of phreaking will 
become more difficult as digital phones replace their analog counterparts. 
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Cellular phone calls, cordless phones and ship-to-shore telephony all 
can be monitored by various forms of radio; this kind of "passive 
monitoring" is spreading explosively today (Sterling, 1992). Eavesdropping 
on other people's cordless and cellular phone calls is the fastest-growing area 
in phreaking today (Sterling, 1992). Phreaking is here to stay, and telcos will 
find new technologies will be abused. 

The economic and other costs of telecommunications fraud can be 
significant. Telecommunications fraud, the theft of phone services, causes 
vastly greater monetary losses than the practice of entering into computers 
by stealth according to Bruce Sterling. 

This leads to a discussion of crime on the Internet. This is the 
Information Age, where the saying "Information is power" holds true. 
There are thousands of computer databases which could hold information 
about ourselves, including the most private details. Our money is held by 
financial institutions, which can be manipulated as digital data. 

Hence it is critical this information is protected and it is not accessible 
by the wrong people. Unfortunately, the Internet was developed as open 
system where security was not a priority. The potential economic losses 
from computer crime can run into billions of dollars. 

Internet computer criminals come in many forms: hackers, spies and 
saboteurs. The most publicly feared computer criminals are hackers, which 
is a result of a political war against hackers by governments. Hacking 
signifies the free-wheeling intellectual exploration of the highest and 
deepest potential of computer systems, in its original sense (Sterling, 1992). 

Hackers are techno-cowboys who roam in Cyberspace without 
responsibility. They intrude into computer systems by stealth and without 
permission, which is what the public and organisations fear. 

Law enforcement officials routinely use hacking to describe any 
computer crime today. The ironic thing is the hacker ethic originated from 
the universities. Most hackers do not deliberately damage the systems they 
intrude, which makes them harder to detect. 

Spies and saboteurs are different. Spies are paid to intrude into 
computer systems to steal data. They differ from hackers because hackers 
only explore. Saboteurs intrude into systems to deliberately cause damage. 
Some hackers behave like saboteurs. 
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With spies and saboteurs is the threat is internal, while hackers are an 
external threat. Hackers intrude through external communication networks 
like the Internet and they have nothing to with the companies who own the 
computer systems. Spies and intruders can be employees of the companies 
who own the compromised computer systems. The company's employees 
are the greatest threat to computer security (DeHayes, 1994). 

Hackers are a potential threat which must be countered. However they 
are not totally useless. Since hackers tend to brag about their exploits, 
computer security weaknesses can be exposed if they brag publicly. For 
example, a hacker has claimed breaking the Netscape browser security 
encryptions codes. The threat from spies and saboteurs is much greater and 
more difficult to deal with. 

Current Internet security measures being implemented protect 
computer systems from external threats, but not internal ones. They include 
data encryption, firewalls and password security. 

Data encryption allows sensitive documents to be transmitted over the 
Internet in an unreadable form. Weatherley (1995) recommends these 
algorithms: RSA, DES, Triple DES and IDEA, but not RC2, RC4, RC5. If RSA 
is used, then it must be combined with DES, Triple DES and IDEA. 

He recommends this because the US government wants to be able to 
decrypt their data. Export restrictions placed on encryption technology are 
costing US companies millions. The products exported use weaker 
encryption technology compared to the US versions. RC2, RC4 and RC5 use 
shorter key lengths that are easier to break for the US National Security 
Agency. 

Aley (1994) reports on a US government plan to police the Information 
Highway which could cost the American IT industry billions. This two-
pronged scheme intends to enhance electronic surveillance ability through 
the market adoption of the Clipper Chip. When this encryption chip is 
installed in a communications device, US law enforcement agencies can 
eavesdrop legally. 

Civil libertarians and industry are opposed to this scheme. US 
companies are already losing millions through current export restrictions on 
encryption technology. It will further jeopardise the US share in this 
market. Foreign companies do not want the US government to be able 
eavesdrop on them. 



Security is an ever-present issue that must be addressed. The open 
nature of the Internet makes it vulnerable, and computer criminals will use 
it. Computer systems face internal and external threats, but current security 
measures can only address external threats particularly hackers. 
Governments are threats with their schemes to enhance eavesdropping for 
national security. 

2. 5 Related industries 

The Internet industry consists of the service provision, software and 
related industries. Some of these industries are overviewed in this section 
and their contributions to the Internet are highlighted. It features the 
Internet software, computer network, personal computer and 
telecommunications industries. The online services industry has been 
discussed in the sections 2.1 to 2.2, so it is not included here. 

2. 5. 1 Internet software industry 

This subsection concentrates on Internet software. This industry is 
growing at an astounding pace. A number of new Internet software 
applications have emerged in the last decade and the growing of Internet 
users has fuelled the growth of this industry. 

This industry is closely associated with the ISPs who can endorse 
products through distribution arrangements. Internet software applications 
can vary in cost, features, purpose, useability and other criteria. They can be 
categorised by the Internet resources and services accessible. 

Category Purpose Product and market characteristics 

WWW Browsers enable users • Web browsers can handle multiple 
browsers to access the WWW Internet protocols. 

and other Internet • Most Web browsers require graphics- 
resources. based interfaces which use GUI-based 

operating systems. Text-based browsers 
are rarely used. 
• Oligopoly market structure 
• This market has high rate of market 

and technological innovation. 
FTP software It enables users to • Text and GUI-based FTP applications are 

access FTP resources. available as shareware and commercially. 
• No large commercial market exists 
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TELNET It enables users to • TELNET uses a text-based interface, and 
software access to remote a command-line interface with typed 

computer systems commands is employed. 
connected to the • No large commercial market exists 
Internet.  

GOPHER This software enables • GOPHER uses a text-based interface, and 
software users to access a menu-based interface is employed to 

GOPHER resources. enhance useability. 
No large commercial market exists 

Table 6: Internet software categories 

The WWW browser software industry has a high profile and it is very 
profitable as indicated by very high growth rate. Market share is dominated 
by Netscape Communications Corporation with its flagship product, the 
Netscape Navigator WWW browser. This product commands between 60% 
and 80% of the total WWW browser market according to grass-roots surveys 
of the Web (Raynovich, 1995). The status of the current market is given 
below: 

Name of organisation WWW browser Market share 
(percent) 

Netscape Communications 
Corporation 

Netscape Navigator 
(Latest version: 2.1)  

71.5 

National Center for Super 
Computing Applications 

Mosaic 
(Latest version 2.0)  

14. 7 

<Not available> Web Explorer 6.4 
Netcom NetCruiser 2.6 
<Not available> Lynx 1.9 
EINET Corporation MacWeb 0.6 
Others Others 2.3 
Table 7: WWW browser market shares 
Source: Raynovich, 1995, JayFar's Web 

NCSA Mosaic was the first WWW browser developed and released. 
However development work has stopped and its market share is expected to 
decline as competitors introduce new features and technology. Netscape was 
formed by the developers of the original NCSA Mosaic. 
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Figure 3: Netscape Navigator 1 2 featuring the NTU 

However, Netscape faces a deadly new rival in the future. Microsoft 
has released Internet Explorer, which is available on the Macintosh, 
Windows 3.1, and Windows 95. The final release of Microsoft Internet 
Explorer 2.0 is the first to offer enhanced capabilities according to Microsoft 
which includes: 

Improved Web support • HTML 3. 0 
Advanced security • RSA encryption 

• Private Communications Technology (PCT) 
• Secure Transaction Technology (STT) 
• Secure Sockets Layer (SSL) 

Multimedia support • Background audio 
• Context-sensitive menus 
• Inline AVIs for embedded videos 
• Inline VRML for fast viewing of 3D objects 
and animations 
• Scrolling banners 

Table 8: Microsoft Internet Explorer features 
Source: Microsoft, WinNews Vol 2 #21 December 4th, 1995 
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2. 5. 2 Computer network industry 

The Internet industry is a specialised spinoff of the overall computer 
network industry. Networking is one of the innovative and fast growing 
areas in IT, which is leading the charge into the Information Age. 

A network is classified as either a local area network (LAN) or wide 
area network (WAN) (Shelly, 1994). A LAN is a communications 
(computer) network which covers a limited geographical area. The three 
primary applications of a LAN are hardware, software and information 
resource sharing. They may be distinguished by their function, topology, 
transmission medium, access procedure and standards (Gohring & Jasper). 

A LAN provides information resource sharing via two different 
methods, which are the file-server and client-server method. The method 
used depends on the LAN itself, because LANs are heterogenous in nature. 
There is a variety of networking hardware, software and topologies available 
for LANs. 

Giridharan (1991) names topology as one factor which affects network 
performance. The network topologies are bus, ring, star and tree (hub). The 
most popular ones are bus and ring, which are used by Ethernet and Token 
Ring respectively. The capacity, connectivity and the multiple-access 
scheme used are other factors. 

A WAN is geographic in scope, as opposed to local. The choice of 
communications channels is much wider, since microwaves, satellites, 
telephone lines and other mediums can be used in combination with a 
WAN. The Internet is a global WAN, while LANs form the lowest rung of 
the Internet hierarchy. 

The success of the Internet relates to the application of computer 
networks for the sharing of hardware, information and software resources. 
The primary purpose of Internet is information resource sharing, which 
cannot be done without the use of computer networks. 

The Network operating system (NOS) is one important product. This 
software is critical because it is used to manage LAN resources. The next 
table shows the market shares for worldwide NOS shipments in 1993: 



Company Products Market share (%) 

Novell Corporation NetWare 2. x, 3. x, 4. x and Lite 58.1 
Microsoft Corporation LAN Manager, Windows NT 3. x 10.4 
Artisoft LANtastic 10.4 
IBM LAN Server 6.5 
Banyan VINES 2.9 
Digital (DEC) Pathworks 1.7 
Others  10.0 
Table 9: NOS market share 
Source: Bornbusch, Fogarty and Watt, 1994 

Novell NetWare is the dominant NOS for IBM-compatible PCs as the 
table above indicates. In 1994, NetWare ran on more than 2.5 million 
networks, with user base of some 50 million. Software sales totalled to $US 
2 billion. 

Novell's mission is to enable a billion connections to a single, smart 
global network (Novell, 1995). The Internet is an integrated part of the 
NetWare Connect Service (NCS), which links these 2.5 million separate 
networks into one global network community. For example, the NetWare 
Directory will map frequently accessed sites on the WWW, so that Internet 
Web sites can become indistinguishable from other network resources 
managed and accessed through NDS12  (Novell, 1995). New Internet 
products include the NetWare Internet Server which provides a Web 
publishing system. 

Other types of network software exist. They are specialised applications 
for specific purposes like network monitoring and system administration. 

The hardware markets in the computer network industry are more 
competitive than the NOS market, with no dominant supplier. The 
hardware products sold can include: 
• Interface cards 

Ethernet, multiprotocol communications, PCMCIA, Token Ring and 
wireless infrared adapters 
• Other network hardware 

Coaxial cable, connectors, hubs, optical fibre, routers, twisted pair wire 

12 NetWare Directory Services 
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• Servers 
Disk, database, file, gateway, mail, print, Teletex or Telefax, Telex, and 

Videotex servers 
• Workstations13  

Workstations should not be considered network specific hardware as 
computers can operate without networks. The most common workstations 
used are Apple Macintosh PCs, IBM compatible PCs, and UNIX 
workstations. 

The supplier list includes 3Com, Accton, DEC, IBM, Intel and more. 
Each one will specialise in a number of markets. 

One important aspect of computer networking is network protocols, 
which enable computers to communicate to each other. They are best 
analogised to languages in the human networks. Computers can be 
multiprotocol as people can be multilingual. 

The most widely adopted network protocols include AppleTalk, 
Ethernet (IEEE 802.3), ISDN protocols, IBM's SNA, TCP/IP, Token Ring (IEEE 
802.5) and X.25. TCP/IP is a collection of protocols like SNA: FTP, GOPHER 
protocol, HTTP, SMTP, TELNET protocol, etc. Most protocols conform to 
the Open System Interconnect (OSI) reference model standard known as ISO 
7498 as shown below: 

Layer 7: Application 
Layer 6: Presentation 
Layer 5: Session 
Layer 4: Transport 
Layer 3: Network 
Layer 2: Link 
Layer 1: Physical 

Figure 4: IS 0/OSI seven-layer reference model 
Source: Barnett & Maynard-Smith, 1988 

Network protocols have an impact on the performance of a network, 
which impacts upon network economics. They generate an overhead per 
packet, which increases the amount of bandwidth used. High overheads can 
contribute to the traffic congestion problem. 

13 Laptop and notebook PCs can also be used as workstations. 

- 30 - 



2. 5. 3 Personal computer industry 

The personal computer (PC) industry is making its own contribution to 
Internet development. The global distribution of PCs has assisted in the 
rapid growth of the Internet. This is because users can now access the 
Internet with a PC and a modem. PC-LAN users have access if their 
network is linked up to the local Internetwork. 

The early years of personal computing are very different to what it is 
now. The mainframes and minicomputers from DEC, IBM and Wang 
dominated the entire computer industry. The Apple Macintosh and IBM-PC 
were introduced and they were stand-alone machines with limited 
communications capabilities. PC computing power was far below 
minicomputers, with little memory and disk space. 

Nowadays, personal computing is the boom industry while the 
mainframe and minicomputer industries are declining. PC networking is 
now a reality. The computing power of microcomputers has accelerated to 
the extent it has caught up with workstations. The cost of memory and disk 
space is undergoing continual reduction. 

Microcomputers 

Workstations 

Minicomputers 

Mainframes 

Minisupercomputers 

Supercomputers 

Increasing 
computing 
power 

Figure 5: How computers are categorised 

This industry is characterised by high growth rates, fierce competition, 
monopolistic or oligopolistic market structures, rapid technological 
innovation and US technological leadership. It is one of few global 
industries that is not mature or declining. 
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The markets, which constitute the PC industry, can be separated into 
hardware and software. Most hardware manufacturers develop software 
only out of necessity. The same applies to software developers concerning 
hardware. Of course, some PC companies will specialise in both fields. 

In the PC software industry, Microsoft is dominant and it holds a 
monopolistic position in its core market, operating systems. Worldwide, 120 
million PCs run on Microsofts MS-DOS operating system. By 1994, the 
figure should reach 140 million (Deutschman, 1992). 

It sells five operating systems: MS-DOS 6.22, Windows 3.1, Windows 
for Workgroups 3.11, Windows 95 and Windows NT 3.51 for IBM 
compatibles. The marketing strategy is based on the Windows OS family. 
The rivals are IBM's IBM-DOS14  and OS/215, Novell's DR-DOS 6 and Novell 
OS 7.0 and PC-GEOS. 

PC software market share 

(total 1991 sales of $US7.6 billion) 

Borland 
WordPerfect 7% Microsoft 

30% 
Novell 

Lotus 

95 also-rans 
37% 

Figure 6: PC software market share 
Source: Deutschman, Fortune International No 27, p23  (Dec 28, 1992) 

Microsoft sells products in almost all software markets including 
application development, children, database, education, game, integrated 
software, networking, operating system, spreadsheets, software suites and 
word processing applications. It makes hardware products as well eg 
Microsoft Mouse, Natural Keyboard, Sound System. 

14 IBM-DOS is essentially IBMs propriety version of the MS-DOS. 
15 IBM and Microsoft codeveloped OS/2 l.x, but IBM owns version 2.x and later 
versions. 

- 32 - 



It's entry into online services and the Internet have been discussed in 
subsection 2.1.2. The CEO and chairman, Bill Gates, started Microsoft and 
his visionary leadership made it the giant it is. He is the richest man in the 
US, due to his 30% share in Microsoft's stock. 

Major competitors of Microsoft are Lotus, Novell, Borland and 
WordPerfect who have different core markets. Lotus specialises in 
spreadsheets and groupware software eg 12316,  Notes. Novell is Microsoft's 
biggest rival in PC networking software, which was previously featured . It 
has based its marketing strategy on its NetWare NOS. Borland is specialised 
in software development and database application for IBM-compatibles. 
WordPerfect is known for its self-named word processor. 

Lately IBM has acquired Lotus. Novell acquired WordPerfect, but it 
will be resold. Market power is now concentrated in the hands of fewer 
major players. 

The IBM-compatible PC market is extremely competitive where clones 
compete with brand names. The clone makers come mainly from Asia, 
while the brand name manufacturers are US-based including COMPAQ and 
IBM. Prices are falling as computing power continue to increase to the 
benefit of the PC industry. 

The Macintosh PC market has one supplier - Apple. Apple designs the 
architecture and operating system for its computers. It does not build all the 
components it uses. The next generation of Macintoshes, PowerMacs / 
PowerPCs is a joint effort between and Apple, IBM and Motorola. 

80% of PCs are IBM-compatible. Apple Macintoshes are the second 
most popular, with the following platforms acting as a forgotten minority: 
Acorn, Amiga and Atari. 

Monopolies exist in the microprocessor market. Motorola is the sole 
producer of microprocessors for Amigas, Ataris, Macintoshes, and 
PowerMacs. It is known for the 680x0 microprocessor family. It also 
produces other electronic equipment like mobile phones. 

16 Lotus 1-2-3 was the first spreadsheet developed for the IBM-PC. Microsoft 
Excel is now the most popular spreadsheet. 
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Most IBM-compatibles use an Intel microprocessor. Intel has been the 
dominant supplier ever since the Intel 8088 microprocessor was chosen for 
the first IBM-PC. It is known for the 80x86 processor family. However, it 
now faces increasingly stiff competition from other 80x86 compatible 
microprocessor manufacturers like AMD, Cyrix and NexGen. This is 
partially because the intellectual rights on Intel's older processors have 
expired. 

Microprocessor Variants Slowest Fastest 
i8086 8088, 8086 4. 77 Mhz 12 Mhz 
i80186 Never used in IBM- 

compatible PCs 
180286 None 6 Mhz 20 Mhz 
i80386 80386SX, 80386DX 16 Mhz 40 Mhz 
i80486 80486SX, 80486DX, 20 Mhz 100 Mhz 

80486SX2, 80486DX2, 
80486DX4 

Pentium (P5) P5, P54C 60 Mhz 200 Mhz 
Pentium-Pro (P6) N/A 133 Mhz 200 Mhz 
Table 10: Intel 80x86 microprocessor family 

This table shows how computing power has accelerated since the i8086 
was released. A similar trend applies to 680x0 microprocessors. 

2. 5. 4 Telecommunications industry 

The Internet cannot exist without a telecommunications industry. The 
telecommunications industry is an essential element with respect to the 
establishment of the Internet in any country. Telcos will establish the 
physical communications infrastructure required for national connectivity. 
ISPs tend to lease the high speed (bandwidth) communications channels 
required from the local telcos, instead of building it. 

The Internet industry shares common characteristics with the 
telecommunications industry, because their services are purely information-
based. However significant differences exist between the two. Most 
telecommunications industries share common characteristics which are 
listed: 
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• Market structure 
Eng and Heywood (1995-96) found telecommunications industries are 

dominated by the established carriers. Monopolies and oligopolies are the 
normal national industry structure. Finland, UK and USA have the most 
competitive industries. 

• Economies of scale 
Telcos possess economies of scale. It is a high technology industry, 

where the network distribution determines the customer distribution. It 
drives physical infrastructure development, where commercialisation can 
act as a catalyst. 

• Heterogenous products and services 
Products and services are homogenous when one firm operates. 

However telecommunications products and services will be heterogenous 
in an oligopoly. Firms will offer customers a variety of technology-based 
products and services, which differ in their features, implementation, price, 
and quality. 

Telecommunications is a fast growing and highly profitable industry. 
In 1994, the ten largest telecoms giants made bigger profits than the 25 largest 
commercial banks (The Economist, Sept 1995). Telecommunications 
revenues totalled $US 672 billion in 1994. 

Technological change has swept across the telecommunications. The 
increasing use of fibre-optic cable has increased capacity. Telephone switches 
are being converted to digital systems, where computers are replacing 
operators and clunky electro-mechanical devices. 

There have been two distinct effects. One is to create glut instead of the 
capacity shortages of the past. The other is to reduce barriers to entry and 
make possible new sorts of competition (The Economist, Sept 1995). In the 
future, the following trends will occur: 
• Long distance and international telephony prices will fall due to increased 
external competition eg cable companies, the Internet 
• Costs will fall faster than prices due to technological changes 
• The growing importance of wireless networks due to the popularity of 
cellular and mobile phones 
• Telecommunications will undergo globalisation, as the Internet did. 
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The implications for the future Internet are clear. The Internet is an 
external competitor, since it is an alternative communications system eg 
email for personal communications, IRC for real-time conversations. 
Cheaper bandwidth will be available, so ISP costs will fall. This enables ISPs 
to charge lower prices, which increases demand. 

In Australia, the dominant telecommunications firm influences 
Internet and telecommunications infrastructure development directly. 
Teistra operates and owns most of the nation's communications 
infrastructure, while operating the only national Internet backbone network, 
the AARNET. 

In the USA, the telecommunications industry is very competitive. IP 
dial-ups such as Sprint, AT&T, and MCI will provide Internet access to large 
corporate data networks, but the authors of Internet Adolescence17  believe 
they will not be able to provide the applications development required by 
expert customers (Armstrong, 1995). 

2.6 Electronic commerce 

This section discusses electronic commerce on the World Wide Web, 
which was mentioned previously in section 2.2. The WWW is overviewed, 
current applications of electronic commerce is examined and 
implementation issues discussed. Lemoy (1995) provides much of the 
material used in this section. 

2.6.1 Overview of World Wide Web 

Before the emergence of the WWW, electronic commerce was limited 
activity on the Internet. The primary users were educational institutions, 
research organisations and government, despite growing commercial 
interests. Commercial activity was limited by lack of interest and bans 
imposed on public networks. Nowadays the Internet is being used as a 
medium for electronic commerce through the WWW, the fastest growing 
part of the Internet. 

17 Batson and Janet Hyland 
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The other services18  which provide for electronic commerce include 
email for commercial communications, forums and USENET19  for 
information dissemination, list servers (listserv) for marketing, and online 
information services for online advertising and shopping. These different 
services provide fragmented functionality, while the WWW provides an 
attractive integrated interface. 

2.6.1.1 What is the Web? 
The WWW is described as a "global, interactive, dynamic, cross-

platform, distributed, graphical hypertext information system that runs over 
the Internet" (Lemoy, 1995). 

WWW users access Web pages with their browsers. Web publishing 
results in an electronic document, a Web document which is made up of 
these Web pages. This document is placed on a Web server which is an 
Internet host computer. Most individuals and small companies will place 
their Web document on someone else's Web server. Large companies often 
maintain their own Web server, especially the companies who are 
committed to the Internet. 

Hypertext-orientated interface 
The primary concept behind the WWW user interface is hypertext. 

Online help systems or help stacks such as those provided by Microsoft 
Windows Help, Sun Microsystems AnswerBook or Hypercard on the 
Macintosh use hypertext to present information (Lemoy, 1995). 

The advantage of the WWW over other Internet "services" is that you 
can navigate your way through many different Internet sites by simply 
clicking on a chosen link. Services like FTP require the user to explicitly 
connect to and disconnect from a site. The WWW makes this process 
implicit. No other common publishing medium is hypertext-orientated. 

Graphical interactive interface 
Most Internet services are text-based including the popular menu-based 

GOPHER. The WWW is unique because it can display both graphics and 
text in full colour on the same page. The multimedia capability has made it 
popular with Internet users. 

18 The following information is based on The Net pp6,7,13 
19 USENET is the Internet user newsgroup service. 
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The graphics capability is critical for electronic commercial because it is 
a common feature of most publishing mediums except radio, of course. The 
sound capability is not normally used. Users can also print a hard copy of 
what they see on their computer screen. 

The unique feature of the WWW is that it is interactive, which most 
other publishing mediums are not. The hypertext-based interface allows the 
user to control what they want to see and when, and where they want to go. 
It allows the user to supply input to the host site, which has many 
applications like providing credit card details. 

Most WWW browsers are based on GUI-interfaces like Macintosh OS, 
Microsoft Windows, Motif, and OpenLook (Sun). An exception is Lynx20  
(MS-DOS and UNIX based). 

Cross-platform 
One of the main features of the Internet is any modem-equipped 

and/or networked computer can access it, provided it has the hardware and 
software to do so. Internet connectivity is independent of the computer 
platform which is being used. This means the information on the WWW is 
accessible through a browser, independent of the computer platform used. 

Distributed dynamic information system 
The WWW is successful in providing so much information because 

that information is distributed globally across thousands of different sites, 
each of which contributes the space for the information it publishes (Lemoy, 
1995). The information published on the WWW can be updated at anytime. 
You only need to maintain one copy of your publication on a Web site, and 
the updates, which are made, will be instantaneous. 

The disadvantage is it makes it far harder to find the data you are 
looking for, but Web catalogues can assist. 

Other forms of Internet information accessible 
WWW browsers are different to most Internet software in some ways. 

Most Internet software can only utilise one of the many Internet protocols 
available. The most recently released browsers can handle HTTP as well as 
electronic mail, FTP, GOPHER, and USENET. If they cannot handle the 
protocol, external Internet (and other) applications are integrated as helper 
applications21  

20 The name Lynx is based on a pun on the word Links (Lemoy, 1995). 
21 Netscape refers all external applications integrated as helper applications 



This means users can access the WWW as a publishing medium and 
they can access other forms of Internet information available as well. In a 
nutshell, a WWW browser integrates access to the many forms of Internet 
information in one application. 

The following table summarises how you can access the various forms 
of Internet information from the more recent browsers22: 
Internet service WWW address Example 
Electronic mail mailto: / / user@site mailto: / / kien@business. 

ntu. edu. au 
File Transfer (FTP) ftp://site/directory/file  ftp://pellew. ntu. edu. 

name au/pub/dir. contents 
GOPHER gopher: / / site / directory / gopher: / / gopher. microsoft. 

filename corn/support/support. txt 
USENET news: / / newsgroup news: / /alt. nude. celebrities 
World Wide Web http: //site/ directory/ fil http://www.ntu.edu. 
(default) ename au/its/support. html 
Table 11: Netscape browser addressing 

6. A comparison with other publishing media 
I will compare the WWW as a publishing medium against ones used 

in international marketing. This comparison is logical because the W W W 
is a part of the global Internet. I am using the media that was mentioned in 
Jam, 1990. 

Media User access Maximum effective Effectiveness of 
costs23  reach govt regulation 

Newspapers 
• Dailies Low National (local) Low to High 
• Non-dailies Low National Low to High 
Magazines 
• Consumer Average National (local) Low to High 
• Trade & technical Average International Low to High 
Cable Television High International Low to High 
Cinemas Average National Low to High 
Radio Average National Low to High 
Television Average Global Low to High 
Internet (WWW) High Global None to Low 
Table 12: A comparison of international marketing media 

22 The information I have provided is based on my experience with Mosaic, 
Netscape and WinWeb. 
23 User access costs are based on commercial market-based prices. 
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The table compares each media on three criteria. The user access costs 
for the WWW are high because the individual or organisation must first 
purchase the computer equipment, then the user is charged for online access 
by an ISP. Cable TV has a similar cost structure. 

The Internet and TV are global due to advances in communications 
technology. TV access is cheaper because the user only needs an electricity 
supply and a TV, with no usage fees unlike cable TV. 

The unique point about the Internet is the effectiveness of government 
regulation is low. This is because the Wild West element on the Internet. A 
government can control the local content, but not the international content. 
The restriction of the local population to local government-controlled 
content is effective for the other media mentioned. If this approach is 
applied to the WWW, Internet access is pointless. 

2.6.1.2 Who owns the Web ? 
No single entity owns the Internet, and the same principle applies to 

the WWW. However, organisations can have different forms of ownership. 
The World Wide Web Initiative supports and defines the languages and 
protocols that make up the Web (Lemoy, 1995). In the future, the dominant 
market competitors will set the pace concerning HTML extensions, new 
languages, security specifications, products and product features. Examples 
are Microsoft, Netscape, and Sun Microsystems. 

2.6.1.3 Web browsers and servers 
Browsers have been discussed previously in subsection 2.5.1. They are 

used to access the WWW, but they are really just clients. Users utilise them 
to get information from Web servers. The basic method of information 
retrieval is the same as the one used with client-servers. 

A Web server uses the HTTP protocol to listen for requests for files 
from browsers (Lemoy, 1995). Most server technology is focused on the 
UNIX side. This has been indicated by the Web server platform of choice 
statistics from Baron, Foley and Moeller: 83% UNIX, 9% Macintosh / 8% PC 
(Windows, Netware, XT, OS/2). 
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2.6.1.4 Web search engines 

New Internet users (newbies) will always face one problem, which is 
how to find the information they are looking for. The size of the Internet 
tends to exacerbate this problem and WWW users face the same problem. 
This is where Web catalogues or search engines are used. 

Web catalogues index the contents of the global WWW. They are Web 
servers where clients are charged when they register their Web page(s) and 
site(s). WWW users are the customers which the clients are attempting to 
attract by setting up their Web sites. Hence the cost of maintaining these 
Web catalogues are paid by the clients who benefit from it, and not the users 
who use them. Web catalogues are also useful in the measurement of the 
size of the WWW. 

The value of this service cannot be underestimated. It enables W W W 
users to find what they are looking for. Commercial activity is facilitated 
because organisations can reach potential customers through these search 
engines. In summary, catalogues enable organisations and their potential 
customers to locate each other. 

The Web search engine market has been monopolised by a single 
competitor, Lycos, as the table below indicates: 

Web search engine 
(name) 

Number of pages 
(million) 

Percent of the 
WWW indexed 

Lycos 7. 98 91 
Open Text 0.80 12 
Infoseek 0.40 6 
Yahoo 0.05 <1 
Table 13: Web search engine comparison (modified) 
Source: Carnegie-Mellon University 

The size of the Web on the 29th of September 1995 can be derived from 
the table. What's more, the Lycos catalogue is growing by over 300,000 pages 
per week (Carnegie-Mellon University). 

The Lycos catalogue was a valuable source of research information for 
this dissertation. A substantial amount of material was found using Lycos, 
which is indicated by the number of Internet references used. 
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2.6.1.5 State of the Web 
On the 29th of September 1995, there was a total of 8.77 million Web 

pages. This figure is based on the table data in subsection 2.6.1.4. 
Various pundits have claimed that Web traffic across the Internet is 

growing by 20% a month, and that twelve new Web servers are added to the 
Net every day (Lemoy, 1995). This translates to an annual growth rate for 
Web traffic of 892% and 4,380 new Web servers added per year. This 
indicates rapid growth which come with rapid change. 

2.6.2 Current and future application 

The key to attracting new customers on the WWW is the same as other 
publishing mediums, which is to attract their attention and keep it. A user 
will signal interest when a bookmark is saved into the browser hotlist, 
which allows the user to return to the site. 

This depends on the online presence which the company intends to 
keep. According to Rumble (1995), there are several WWW publishing 
styles available as it is summarised below: 

Style Advantages / disadvantages 
Information dissemination • Cheap and easy to install 
• It gives information about • Little or no further maintenance 
your company and its • Boring Web page 
products and services • No reason for Web browser to return 
Online publications • The need to be refreshed every so often 
• Newspapers • The need to show dynamism 
• Magazines • Popular publications will attract sponsors 

• Commitment, vision and stamina 
required like print-equivalents 
• Professionals might be required at a cost, 
but DIY is possible 

Table 15: WWW styles 

Business is using the WWW primarily as a medium for marketing 
their products and themselves. Many advertisers and marketeers are 
striving to grasp how this new medium will affect their procedures 
(Plunkett, 1995). As discussed earlier, the WWW is very different to 
tradition mediums. Advertising agencies know little about this online 
medium and how they can exploit it. In a non-linear online world, 
publishing requires different approaches because WWW users follow trains 
of thought when browsing. 
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The future of some mediums is affected by the WWW and other 
online mediums. The icon of the living room, television (TV), is 
threatened because it is just another software application. Today's 
technology allows users to watch TV on their PC, while running their 
applications. Cable TV operators have an opportunity because they can use 
their networks to provide Internet access like telecommunications firms. 

Home shopping is another application. A user can shop from home 
via their personal computer. Credit cards details are required for online 
purchases. Online services provide the electronic catalogues, but they are 
unable to provide for online purchases. 

For some companies, the WWW is used as an additional service for 
their customers. Large software companies use Web sites to distribute add-
on software, announcements, customer services, free software (freebies), 
information, patches, press releases and upgrades. The latest annual reports, 
financial results and market data are often published as well. 

Internet banking is another application. Banks are discovering that the 
Internet can change the rules for conducting business (McWilliams, 1995). 
This is because the WWW provides an alternative system for banking 
transactions, which is quicker than the bank payment processing systems. It 
undermines the expensive infrastructure banks amassed for processing 
existing forms of payments, which acted as a major barrier. 

Security is one factor that makes the Internet an opportunity and a 
threat to banks (McWilliams, 1995). The value of Internet transactions in 
the year 2000 is conservatively estimated at $US 10 billion. Some banks are 
moving aggressively to offer services on the Internet, but they recommend 
customers use a secure browser like Netscape which uses SSL. Most banks 
are not doing this and are taking a low risk approach. 

Electronic commerce appears to be headed towards a bright future 
(Rumble, 1995). While thousands of companies are going online, a few are 
making any money. Consequently the large companies, who can afford 
online costs, can afford to enter on a large scale. 
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2.6.3 Implementation issues 

This subsection discusses the implementation issues concerning 
electronic commerce on the WWW which are security and standards. The 
critical issue of traffic congestion has been discussed in section 2.4. The 
popularity of the bandwidth-hungry WWW is contributing to this problem. 

2.6.3.1 Individual privacy and security 

As mentioned before, the Internet has a security problem. The World 
Wide Web poses additional problems when electronic commerce becomes 
prevalent. 

The privacy of individuals is compromised when hackers break into 
databases containing private information, but there are other methods. 
Hackers can employ packet-sniffing methods when credit card details are 
transmitted unencrypted over the Internet. Hence a hacker does not have to 
break into bank computers to obtain this information. 

The security of these transactions becomes more important as 
electronic banking on the Internet develops. In 1995, an estimated $US 100 
million worth of unsecured transactions will travel the Internet. Banks are 
the big losers from hacker credit card fraud. Under the US Federal Reserve 
Board's Regulation E, if a hacker runs up a huge bill on someone else's 
credit card, the cardholder is liable only for the first $50 in charges. Banks 
pick up the remainder (McWilliams, 1995). Most banks are taking a low-risk 
approach. 

The security of computer systems and transactions is paramount. The 
private financial details of individuals should be protected from packet-
sniffing because the economic losses inflicted affects consumer confidence. 
Internet banking is a high risk business at the moment. Over 20 million 
potential customers can be reached, but hackers can inflict losses if 
unsecured transactions are used. 

2.6.3.2 Internet standards 

The WWW needs additional security standards to facilitate electronic 
commerce. The need for these standards is related to the issues of 
individual privacy and security, which was discussed previously in 
subsection 2.6.3.1. 



The Internet has provided the WWW with a basic set of standards, 
including data encryption algorithms, HTML, and Internet protocols. New 
standards have been developed for the WWW, which relate to the security 
of WWW transactions. 

The current specification for WWW transactions on the Internet is 
Secure Sockets Layer (SSL). It is used by the Netscape browser, but it is not a 
feature of some other browsers. The current version of SSL contains several 
security flaws. 

Microsoft has published two open specifications designed to help 
improve security on the Internet. They are Private Communication 
Technology (PCT) and Secure Transaction Technology (STT). PCT is 
designed to secure general purpose business and personal communications 
on the Internet (Microsoft, 1995). STT is designed to provide a secure 
method for handling payment card transactions across the electronic 
networks, such as the Internet (Microsoft, 1995). 

PCT was written by Microsoft and it is supported by seven significant 
Internet companies. STT was a joint effort between Microsoft and Visa 
International, which they started developing since November 1994. STT is 
supported by three significant Internet companies. 

Rival open specifications have been developed by other joint efforts 
including First Union bank & OpenMarket, MasterCard & Netscape and 
Wells Fargo bank & CyberCash. None of these open specifications are used 
extensively yet. 

2.7 Country analysis 

This section provides an overall analysis of the Internet and 
telecommunications infrastructure of five selected countries which are 
Australia, India, Japan, New Zealand, USA. It concentrates on 
communications structure, Internet history, market environment and 
predicted trends. An analysis and some recommendations are provided. 
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2.7.1 Australia 

Australia has one of the highest Internet user populations in the world 
(Telstra, 1995). It is estimated at 500,000 which is 2.8% of the total population 
of 18 million. 

The Telstra Internet (AARNET) is Australia's principle gateway to the 
Internet (Telstra, 1995). It is the only national backbone network which has 
international connections. It was operated and owned by the Australian 
Vice Chancellors Committee (AVCC) until mid-1995 when the AVCC 
signed an agreement with Telstra24. Telstra undertakes AARNET 
commercial operations, while the AVCC maintains ownership. 

Most private ISPs are dependent on the AARNET for infrastructure 
access needed to provide services. The new tariff regime introduced by 
Telstra is summarised below: 

Tariff Charging basis Tariff range 
Connection fee • Fee charged is dependent • $1,000 for SLIP server 

on the port and access (<15 kbps to <32 kbps) 
transmission rate • $9,500 for ISDN Router 
• Four access ports are Multiple Channel (512 kbps) 
available 

Monthly charges • Average loading • $400 for <15 kbps 
• Minimum access charge (All loading categories) 
applicable • $127,500 for 10 Mbps 

(>95% to 100% loading) 
Re-connection Payment of outstanding • $1,000 and over 

charges plus $1,000 
administration fee 

Table 16: Telstra tariff  summary 
Source: Telstra, 1995 

The AVCC used simple connection pricing for the AARNET before 
Telstra took over. The new tariff scheme uses a complex variant of 
connection pricing. A connection fee is charged, but monthly charges 
provide the bulk of the revenue as Table 16 indicates. 

The physical structure of the AARNET mirrors population 
distribution. Telstra Internet Points of Presence will be available in the 
following cities: Sydney, Melbourne, Brisbane, Adelaide, Perth, Canberra and 
Darwin (Telstra, 1995). They are the capital cities of each state and territory. 
The AARNET's international gateway is located in the USA. 

24 Telstra was formerly known as Telecom Australia. 

- 46 - 



2.7.1 Australia 

Australia has one of the highest Internet user populations in the world 
(Telstra, 1995). It is estimated at 500,000 which is 2.8% of the total population 
of 18 million. 

The Telstra Internet (AARNET) is Australias principle gateway to the 
Internet (Telstra, 1995). It is the only national backbone network which has 
international connections. It was operated and owned by the Australian 
Vice Chancellors Committee (AVCC) until mid-1995 when the AVCC 
signed an agreement with Telstra24. Telstra undertakes AARNET 
commercial operations, while the AVCC maintains ownership. 

Most private ISPs are dependent on the AARNET for infrastructure 
access needed to provide services. The new tariff regime introduced by 
Telstra is summarised below: 

Tariff Charging basis Tariff range 
Connection fee • Fee charged is dependent • $1,000 for SLIP server 

on the port and access (<15 kbps to <32 kbps) 
transmission rate • $9,500 for ISDN Router 
• Four access ports are Multiple Channel (512 kbps) 
available 

Monthly charges • Average loading • $400 for <15 kbps 
• Minimum access charge (All loading categories) 
applicable • $127,500 for 10 Mbps 

(>95% to 100% loading) 
Re-connection Payment of outstanding • $1,000 and over 

charges plus $1,000 
administration fee 

Table 16: Telstra tariff summary 
Source: Telstra, 1995 

The AVCC used simple connection pricing for the AARNET before 
Telstra took over. The new tariff scheme uses a complex variant of 
connection pricing. A connection fee is charged, but monthly charges 
provide the bulk of the revenue as Table 16 indicates. 

The physical structure of the AARNET mirrors population 
distribution. Telstra Internet Points of Presence will be available in the 
following cities: Sydney, Melbourne, Brisbane, Adelaide, Perth, Canberra and 
Darwin (Telstra, 1995). They are the capital cities of each state and territory. 
The AARNETs international gateway is located in the USA. 

24 Telstra was formerly known as Telecom Australia. 

- 46 - 



A report produced by Cutler & Company (1994) found the AARNET 
needs upgrading to meet future demand. This RDN is experiencing rapid 
growth and the planned maximum capacity of 10 Mbps is short sighted. 
RDN traffic projections and available technologies were reasons to look 
beyond 10 Mbps. 

The vast distances between some capital cities make laying out fibre 
optic networks expensive. For example, the distance between Darwin and 
Adelaide is about 2,600 km. 

Australia has a developed Internet structure, but upgrading is needed. 
It has a competitive online sector where newly formed ISPs compete with 
each other, On Australia (MSN) and other online services. Telstra and 
Optus Vision are locked in an unprecedented multi-billion dollar race to roll 
out Hybrid Fibre Coaxial cable systems (Whittle, 1995). This means cable T V 
has arrived to Australian homes with the potential for Internet access. 

2.7.2 Japan 

This subsection is depends entirely on Friedland (1994). The relevant 
information was taken, and this subsection reads as a summary of what I 
have used from his article. 

The development of the Internet in Japan has not been as rapid as in 
the US. Japan has fallen far behind the US in using Information 
Technology. Analysts have targeted three areas which are the main 
impediments to Japan's ability to take full advantage of the information 
revolution (Friedland, 1994) 
• Education 

The strict emphasis on uniformity and standardisation has spawned 
two generations of diligent and highly literate workers. Unfortunately, 
the independent thinking and analytical skills necessary were quashed 
in Japanese graduates. These are needed to succeed in the Internet 
industry. 

• Financing 
The finance provided by the NASDAQ in the US, which is a receptive 
over-the-counter stock market, started the IT giants of today. This 
source of finance is unavailable in Japan. Entrepreneurs cannot get 
financing to start companies because they have no assets, even though 
they have good ideas. This market is controlled by the big banks, which 
are reluctant to finance risky ventures without assets or collateral. 
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• Excessive regulation 
The deliberate and consensus-orientated planning used by bureaucrats, 
which worked with Japan's manufacturing strategy, does not work in 
an environment of rapid change. The IT industry operates in a highly 
regulated environment with licensing requirements, rules and 
regulations and informal guidance. This over-regulated industry 
suffers raised costs and stifled innovation. 

The following facts highlight Japan's technological foot-dragging" 
(Friedland, 1994): 
• 10% of office workers use computers (0%  are senior executives) 
• 13% of office PCs are connected to networks, compared to over 50% in the 
Us. 
• The LANs installed in universities, government agencies and companies 
are isolated. They are unable to communicate with each other and their 
international counterparts. 
• The Internet traffic to and from Japan is less than Australia's and Taiwan's 
inbound and outbound traffic. 
• 12% of Japan's population own PCs, compared to 36% in the US 

The trio of Fujitsu, Hitachi, and NEC dominates Japan's IT industry. 
The red tape in place keeps out potential competitors. This has stifled 
innovation which the Internet needs to succeed. 

Government bureaucrats have proposed many plans to fix the 
situation. One plan proposes wiring Japan with optical fibre in three stages 
by the year 2010. This plan will cost 33-53 trillion or $US 320-515 billion 
(Friedland, 1994). Think this will fail because it is software that drives 
innovation, not just hardware. 

Deregulation is vital for Japan's international competitiveness in IT. 
The bureaucrats, big corporations and politicians support the deregulation of 
the IT industry, but no one is moving forward on the issue. IT can improve 
white-collar productivity, but it highlights massive overstaffing which 
maintains low unemployment. 

The high cost of digital communications is an associated side-effect. 
For example, NTT's ISDN has only 200,000 subscribers. In Japan, the cost of 
leasing ISDN lines is 5 to 10 times more expensive than the US. 

MEEM 



In summary, Japans suffers from the lack of connectivity because the 
country is still hardware-orientated, but things are expected to change. 
Japan's Internet infrastructure is far from mature because the over-
regulation of the IT industry and the high cost of digital communication. 
Deregulation is the key to Internet growth. 
2.7.3 New Zealand 

New Zealand (NZ) is a small developed country. It's land area is only 
271 km2. It's projected population for the year 2000 is about 4 million, 
according to the World Bank (1993). 

The NZ telecommunications industry is controlled by Telecom NZ. 
Unlike in Australia, it does not face any private sector competition like 
Telstra, which was formerly Telecom Australia. It operates PacNet, an ISP. 

Telecom is restructuring its prices for Digital Data Services (DDS) and 2 
Mbps Services - Primary rate ISDN, Digital Voice Access, Megalink and 
Wideband DDS Services (The Net, p15). From April 1995, the charges for 
standard 64 Kbps and 128 Kbps DDS were reduced by 20%. Other data 
services offered are Frame. 

The Internet industry is a competitive one. It is lead by the local 
established players ICONZ and Midland. The national Internet hub is 
located at the Waikato University. 

All ISPs in New Zealand charge for traffic, not for time online. This 
makes Internet pricing in NZ rather homogenous, while it is heterogenous 
in Australia. This is possible because the small land area and Internet 
industry in NZ. As the market grows larger, new forms of pricing could be 
introduced. 

2.7.4 United States of America 

The USA is the originating country of the Internet as it was born from 
the ARPANET. It was operated by the Advanced Research Projects Agency 
(ARPA) which was part of the US Department of Defence (DoD). 

While the Internet has expanded into over 70 different countries, the 
USA is a significant gateway in this global network. This is because: 
• Most online information service companies are US-based. 
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• US companies hold a monopoly on significant advances in Internet 
technology including hardware, software and Internet standards. 
• There is no parallel commercial area to Silicon Valley, the Mecca of high 
technology. 

According to The Economist April 15th 1995, the USA has the most 
Internet users. January 1995 statistics quote 69.5% of host computers are in 
North America. There are 17 million US Internet users, which is based on a 
rough average of 5 users per host computer. 

The Internet infrastructure of the USA is probably the best in the world, 
considering it originated there. It is undergone rapid change ever since the 
ARPANET become the Internet. 

In the early years, Internet access was restricted to educational, 
government and research organisations. The US government funded the 
US Internet, while commercial activity was minimal. 

For almost ten years now the US National Science Foundation's 
NSFNET has provided the 45 Mbps Internet backbone free to over 1,000 
universities and research organisations (Armstrong, 1995). The NSFNET25  
is the successor of the ARPANET. It is run by Advanced Network Systems 
(ANS), which was managed by Merit Network. MCI is responsible for 
approximately 80% of the costs of running the Internet backbone. 

The NSF maintained a ban on commercial Internet activity until 
recently. While the NSFNET was bound by self-regulation, commercial ISPs 
began to emerge in the unregulated environment. Unlike the NSF, 
commercial activity was welcomed by these profit-hungry ISPs. 

When the government contract expires on April 30 1995, industry 
analysts predict that a major restructuring will take place which will result 
in the Internet taking a new form (Armstrong, 1995). The US Internet is 
moving towards a commercial foundation based on national commercial 
backbone networks. The NSFNET will continue to operate in a different 
role. 

25 The NSFNET is also called the 'IP network" 
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The changes are expected at the regional level. US regional networks 
depend on NSF and government subsidies, but this source of funds will dry 
up in the future. Batson and Hyland26  believe a web of national providers 
will replace the current Internet backbone (Armstrong, 1995). Regional ISPs 
will be replaced by the national ISPs which are primarily large profit-makers. 

2.7.5 India 

A substantial amount information provided in this subsection is 
provided by articles from Balakrishna (1994), Shetty (1994) and Jam (1995). 
Some World bank statistics will be used. 

Most of India's population is not ready for the Internet, and neither is 
its communications infrastructure. This is a normal situation for a 
developing country, which is transforming from an agricultural to service 
economy. Most developed countries are service economies. 

India is the second most populous country in the world. According to 
the World Bank, the projected population for the year 2000 is 1.017 billion. 
Only a small fraction of this population are potential Internet users. Most of 
the population have a low disposable income and low living standard. A 
low literacy rate is another. Adult illiteracy was 52% in 1990 while females 
fared worse with 66%. In high-income countries, this is less than 5%. 

However, a small percentage of the India's population still forms a 
considerable market eg 10% of 1.017 billion is 101.7 million. 

India is building an impressive telecommunications infrastructure. 
India's network is the 19th largest in the world and is growing at the rate of 
17% (Shetty, 1994). It has 17,790 exchanges and 7.14 million working 
telephone connections. 

Network coverage is still inadequate. The waiting list for telephones 
surpasses 3 million and is growing by 20% every year (Shetty, 1994). 
Demand is outstripping supply, and this will continue past the year 2000. 
Telephone density at 0. 8 per 100 of population is among the lowest in Asia 
(Balakrishna, 1994). 

26 Batson and Hyland are the authors of Internet Adolescence 
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Services are poor quality due to equipment shortages and inadequate 
traffic management keeping the network highly congested. Obsolete 
equipment is still used. This indicates there is still a long way to go even if 
the Department of Telecommunications (DoT) meets its planned 20 million 
telephone expansion by 2000 at a cost of Rs 400 billion (or $US 13 billion). 
The long term objective is to create national ISDN. 

The state-owned behemoth Indian Telephone Industries (ITT) 
monopolised Indian telecommunications in the past. The new deregulated 
environment will allow foreign telcos to participate in the Indian 
telecommunications industry. Proposals have already been submitted and 
some are in the pipeline. This includes a $US 1 billion investment proposal 
by the giant AT&T. 

Shetty (1994) has shown the most resistance is political, and it is from 
the organisations who lose some political power in a deregulated 
environment. This stems from the fact the government is a bureaucratic 
juggernaut. Yet, India is renown for its diverse R&D base and it's technical 
resources (Shetty, 1994). 

What does this mean for the Internet in India? The Internet will not 
become a priority until India has established an adequate 
telecommunications network. This will be after the year 2000. 

The Internet industry is regulated like every other Indian industry. 
Most Indian ISPs offer a basic service: email. The most advanced network is 
probably the Department of Education (DoE) ERNET, where access is 
restricted to educational and R&D organisations. 

Rajesh Jam (1995) believes it is inevitable that the Internet will become 
widespread in India and full Internet access will become available from 
multiple access providers. He suggests the following should be done in 
India: 
• Allow commercial traffic on the ERNET or spin it off as a separate for-
profit company 
• Email providers should be allowed international access without having to 
go through the VSNL and be allowed to interconnect to each other 
• Licence fees necessary for offering email and online services in India 
should be eliminated, and the industry delicensed. 
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In summary, India is not ready for the Internet. The people are not 
ready and it is building up an inadequate telecommunications network. The 
Internet industry is regulated and there is reason to deregulate it. This 
should be done before India misses a golden opportunity. 
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Chapter 3: Methodology and Procedures 

3.1 Population and sample 

The population under analysis in this study are ISPs which include 
local and international ones. Information relates to Australian, Canadian, 
Indian, Israeli, Japanese, New Zealand, United Kingdom and United States 
ISPs. No sampling will be used unless the number of ISPs has exceeded 200. 
The number of ISPs is relatively insignificant when it is compared to the 
growing number of users using the Internet. 

3.2 Data collection methods 

This dissertation will not use primary data collected through 
interviews and/or questionnaires. There will be total dependence on data 
collected on ISPs from magazines and the World Wide Web. 

The Internet has been featuring prominently in current computer 
periodicals for the last twelve months, while a number of Internet-
orientated books and computer periodicals have emerged in this period. 
These sources contain listings of ISPs, in which some are more detailed than 
others. The sources of secondary data, which will be used in this study, are 
listed below: 
• Computer periodicals eg Internet Australasia 
• Internet-orientated books 
• Printed marketing material 
• World Wide Web (WWW) resources available 

It is essential the latest data is collected since the Internet is dynamic by 
nature. Hence I will adopt a policy of collecting secondary data on ISPs, 
which must be less than 18 months old. The newer the data, the more 
reliable it is. 

3.3 Variables and measures 

The data I collected was relatively simple It concentrates on the 
customer distribution and services provision, but pricing data was not 
included. 
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I have decided against the collection of pricing data for the following 
reasons: 
• Internet pricing can be heterogeneous even if you concentrate the study on 
one country only 
• It is more difficult to obtain than the other types of data, while taking up 
more time to collect 
• The heterogeneous pricing schemes makes data structuring and analysis 
difficult 

I have structured the data collection structure as described below: 
ISP name 
The full name of the ISP and the other names it is referred to as. 

Customer distribution 
This describes the geographical distribution of ISP customers. 

International means the ISP operates in at least two different countries. 
National means the ISP covers all (or most) of the population of the 
country. Regional means the ISP is restricted to operating in a few political 
subdivisions of the country. I am using the term region the way it is used in 
Australia and the USA. 

State 
This data is recorded if the ISP is restricted to operating in a few 

political subdivisions of the country. The home and/or most significant 
state of the ISP is recorded, but not the others. 

Internet connection(s) 
An ISP is often connected to other Internetworks. These 

interconnections are recorded here, and it is not a single data item. Leasing 
arrangements are included here. 

Internet services provided 

The following data is recorded for data analysis in Microsoft Excel 4. A 
blank cell value means no data is available for this service. If this service is 
not offered by the ISP, 0 is recorded. The service is offered if 1 is recorded. 
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• Electronic mail (email) 
Email is the basic Internet service, so it is expected they will all provide 

an email service. 
• Frame delay 

Frame delay is a connection-orientated LAN interconnection service. It 
is not an original Internet service and it is not expected to be commonly 
offered. 
• File Transfer (FTP) 

FTP is one of the oldest Internet services available, and it is one of the 
most popular. Expect it to be a common service. 
• GOPHER 

GOPHER is one of the newer Internet services available, and it is one of 
the most popular. Expect it to be a common service. 
• Internet Relay Chat (IRC) 

This is a popular non-commercial service, but do not expect it to be a 
standard offering. 

ISDN 
ISDN can be a very expensive commercial offering, and it is not 

standard yet. The definition of ISDN in this data analysis includes semi- 
permanent and permanent connections to the following ISDN channels, 
which are described by Barnett and Maynard-Smith (p 12): 

Channel Bandwidth Purpose 
1 13 1  64 kbps • Carry digitised voice information or data 

information 
'D' 16 or 64kbps • Provide control information for the operation 

of other channels 
• Carry packet switched data 

'H' 384, 1536 or • Intended for use where very high data 
1920 kbps throughputs are required - video services, 

facsimile and imaging, in general 

•PPP 
A PPP account should be a standard offering which normally 

accompanies SLIP, but not always. It allows access to multiple services. 
• SLIP 

A SLIP account enables modem-users to access the Internet from their 
own PC. It should be a standard offering. The SLIP/PPP combination is 
offered by most ISPs if modem-users are customers. 
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• TELNET 
It is one of the oldest services and a high percentage is expected. 

• USENET 
Internet newsgroups have been around for a while. A high percentage 

is expected. 
• UUCP 

A UUCP account provides user access to the USENET only. It should 
not be as popular as the other services. 
• WAIS 

This service is a system which allows searches by key word through 
database indexes around the Internet for documents. It is not offered by 
most ISPs. 
• World Wide Web (WWW) 

The newest and one of most popular services provided. If the ISP does 
not offer it, it will in the future. WWW services defined here include the 
storage provision on Web servers, access and authoring / publishing 
services. 

6. Modem support 
Although modem support is not the main thrust of the data analysis, it 

was important. Modem-users are an important market for most ISPs with a 
home-user orientation. Modems (MOdulators / DEModulators) convert 
digital signals to analog signals when sending data and vice versa when 
receiving data. 
• 28. 8K 

The current upper limit for available modem technology is 28,800 baud. 
• 14. 4K 

Most new modems sold support 14,400 baud, which is now a standard 
feature. 

3.4 Data analysis 

I have collected data on Australian, Canadian, Indian, Israel, Japanese, 
New Zealand, United Kingdom and United States ISPs. The amount of data 
collected on each country varied significantly due to availability and the 
time constraint on this dissertation. Hence the results of data analysis 
obtained will vary in quality depending in the country. 
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The most reliable results came from Australia and New Zealand. The 
results for the other countries are not reliable when considered individually. 
Data analysis was be implemented as described below: 

• Customer distribution analysis 
For each country, the proportion of international, national and state-

restricted ISPs is calculated as a percentage. The number of ISPs in each 
category is divided by the total number of listed ISPs. 

• Regional ISP analysis 
If there is enough data, this analysis will be conducted. For each 

country, the distribution of state-restricted ISPs in each political division is 
calculated as a percentage. The number of state-restricted ISPs in each 
political division is divided by the total number of listed state-restricted ISPs. 

• Internet connection analysis 
If there is enough data, this analysis will be conducted. The number of 

ISPs connected to and/or using the Internet connection is calculated. No 
percentages will be used. 

• Internet service provision analysis 
For each country, the provision of each service is calculated as a 

percentage. This is done by dividing the number of ISPs which provide the 
service by the number of ISPs with the data available for the country. 

• Modem support analysis 
The analysis of identical to the Internet service provision, but modem 

support is analysed for 14,400 and 28,800 baud connections instead. 

MEW 



Chapter 4: Analysis and Evaluation 

The physical structure of the Internet is a distributed world-wide 
network of networks where administration is decentralised. This electronic 
Wild West operates without any central controller. The Internet network 
hierarchy gives structure to a national infrastructure and network 
geographical coverage defines position. Regional networks may not exist in 
some countries for a number of reasons. National boundaries are 
significant. 

This is a contrast to the online services which are single owner and 
centralised in it's administration. 

The Internet is the most popular global information system, where 
there is definite separation between access and content control. Content is 
distributed like the physical access structure, so it is impossible to police 
effectively. 

The content is unlimited where information on any topic can be found 
because the source of this information is international. The sheer size of the 
Internet makes navigation difficult, but search engines are designed to make 
this task easier. The economic development costs are distributed among 
thousands of ISPs throughout the world. 

The online services are a contrast to the Internet, and it is a direct threat 
to them. Online service providers are taking opportunity of the Internet by 
becoming ISPs themselves, hence integrating into it. 

The largest computer network in the world exerts a significant global 
influence. It attracts over 20 million users, while spanning 75 countries 
with full service. The biggest online service, Compuserve, has only 2.7 
million members in comparison. All information-related services are 
affected. The directly related areas of communications, information 
technology and telecommunications have economic interdependencies. 
Another information-related services are affected, while most are 
threatened. 

While national boundaries are significant to the physical structure, 
they are insignificant to the economic structure. Economic globalisation has 
assisted Internet growth, and the Internet has integrated global data 
communications. 
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The WWW is providing an alternative financial transaction system to 
financial institutions as electronic commerce develops. This means 
electronic cash is changing the banking environment. Traditional 
communication services face usage pattern changes due to the popularity of 
email. Internet usage is reducing effective government control over the 
traffic content of digital data networks. Rapid technological change s leading 
to major economic and social changes. 

The Internet possesses different network economics to 
telecommunications networks. While network topology, multiple-access 
scheme and capacity are similar, connectivity is the real difference. The 
Internet is a packet-switched connectionless network, while a 
telecommunications network is circuit-switched and connection-orientated. 
Connectionless networks have efficient fixed bandwidth usage, but detailed 
accounting can be complex. Connection-orientated networks have easy 
detailed account, but fixed bandwidth usage is inefficient. 

Internet service pricing is an important economic consideration. ISPs 
have two options when they need access to the infrastructure for service 
provision. They can lease or build. Leasing is cheaper, but leased lines from 
communications providers like telecommunications companies are 
required. Building is more expensive, but the main advantage is that you 
own what you build. Infrastructure access costs are a major determinant in 
pricing. 

When pricing schemes are considered, connection or usage-based 
pricing are options. Connection pricing is based on the maximum 
bandwidth of the network, and the fees charged to users are relatively fixed. 
Variants of this scheme are also used. 

Usage-based pricing has commercial overtones, and it is very different 
to connection-based pricing. It is an efficient allocation mechanism of 
resources and economists advocate its use to fight congestion. Most 
opposition will come from recipients of free Internet services. It requires 
accounting to match measured usage, and it has unlimited variants. Time 
and volume are common usage drivers, and volume usage can be expensive 
to measure. 
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Traffic congestion on the Internet is serious problem and rapid growth 
coupled with new bandwidth-hungry services are highlighting it. Internet 
sites can be crippled by the inability to handle demand, but technological 
solutions are available. Traffic congestion is more serious, and some 
solutions are usage-based pricing, overprovisioning and voluntary 
mechanisms. 

The Internet is running out of low-level IP addresses due to the 
increasing number of LANs. The problem is being addressed, but IP 
addresses might become scarce economic resources in the future. 

The security problem plagues all communications networks. The open 
nature of the Internet and criminal role in technology are the source of the 
problem. Phreaking and telecommunications fraud have inflicted telcos 
significant economic costs. Hacking is potentially more costly economically 
and the threat affects the public and organisations. Hackers are an external 
threat, while saboteurs and spies are internal. Current security measures 
only address external threats. Governments are scheming to eavesdrop on 
Information Highway. 

The Internet software industry is a new and rapidly growing one. 
Netscape dominates the WWW browser market, but it faces intense 
competition in the future. The computer network industry is important to 
the Internet, it requires their continuing investment and support. The 
critical NOS market is dominated by Novell NetWare. The hardware 
market is more competitive. 

The PC industry has assisted in the rapid growth of the Internet 
through the global distribution of microcomputers used by individuals or 
connected to networks. Microsoft dominates the PC software market. Intel 
and Motorola are the dominant PC microprocessor suppliers. 

Telecommunications is essential to the development of the Internet. 
This industry is highly profitable where monopolies and oligopolies 
dominate. Established competitors are the winners. It shares similar 
characteristics to the Internet industry. The future trends in this industry 
affect Internet development, which are favourable at the moment. 

The World Wide Web provides an integrated service for electronic 
commerce. It is global, interactive, dynamic, cross-platform, distributed 
graphical hypertext information system that runs over the Internet. It has 
high access costs, but a global distribution. Government regulation is rather 
ineffective at the moment. 
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Web catalogues enable organisations publishing on the WWW and 
their customers, WWW users, to locate each other. Lycos is the biggest one. 
The primary business application is advertising and marketing. Current 
applications include banking, home shopping, information dissemination, 
and online publications. Security is paramount when credit card details and 
money is involved, and open specifications are being developed for this 
purpose. 

The country analysis was revealing. Telecommunications and the 
Internet in Australia are dominated by Telstra. The pricing scheme has 
changed since it took over. The AARNET backbone is well developed, but it 
needs upgrading which is been planned. Cable TV is finally being 
implemented. 

Japan is not networked very well due to the economic manufacturing 
orientation, over-regulation of the IT industry and high cost of digital 
communications. The education system has quashed innovation in 
Japanese graduates. The current solutions are hardware orientated, but 
deregulation is the only effective solution. 

The New Zealand Internet is well developed with high competition 
and falling DDS prices. Surprisingly, all ISPs use volume-based usage 
pricing schemes. Telecom NZ monopolises telecommunications, but not 
the Internet industry. 

The USA originated the Internet. It is a significant Internet link, and 
there are about 17 million US Internet users. The Internet industry is 
undergoing change, where commercial national ISPs will replace the 
government-subsidised regionals. The NSFNET still operates. 

India has regulated Internet industry which is yet to flourish. A basic 
service (email) is only available. It is still building a telecommunications 
network which is not adequate despite substantial government 
expenditures. Telecommunications is deregulated to allow foreign 
companies to assist. The local Internet industry needs some deregulation 
itself. 

I collected data on seven countries, but the data for five of the countries 
was incomplete including Canada, India, Israel, Japan, USA and the United 
Kingdom. Hence I will concentrate on Australia and New Zealand. 
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4. 2. 1 Australia 

The most reliable data came from Australian ISP data and the list 
included 93 ISPs with a relatively complete data set. The customer 
distribution analysis is shown in the table below: 

Customer Number Percentage 
distribution of ISPs 
International 4 4 
National 13 14 
State-restricted 76 82 

Table 17: Customer distribution analysis - Australia 

Most of the ISPs are regional according to the analysis. This looks like 
fitting with the USA Internet hierarchy, where there is a small number of 
nationals and a larger number of regionals. Most Australian ISPs are private 
enterprises who do not get subsidised. This result was expected. The 
analysis of these 76 regional ISPs is shown below: 

State ISP number Percentage 
New South Wales 24 31.6 
Victoria 22 28.9 
Queensland 13 17.1 
Western Australia 10 13.2 
South Australia 4 5.3 
ACT 2 2.6 
Tasmania 1 1.3 
Northern Territory 0 0.0 

Table 18: Regional analysis - Australia 

The regional analysis indicates most ISPs are concentrated in states 
with the largest populations. The smallest states and territories which are 
Tasmania, ACT and the Northern Territory (NT) made up less than 5% of 
this total. This is expected because ISPs operate where there are customers. 
Another expected result came from the Internet connection analysis, 
although the collected data was incomplete. 
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Connection ISPs connected 
AARNET (Aust) 19 
Connect. corn (Aust) 9 
Other USA 5 
APANA (Aust) 1 
Compuserve (USA) 1 
Internetworks Inc (USA) 1 

Table 19: Australian ISP connection analysis 

Most ISPs are connected to the AARNET, which was followed by 
connect. corn. Connect. corn and APANA are connected to the AARNET 
themselves which reinforce the AARNET dominance. The number of US 
connections is no surprise, since the USA acts as Australia's international 
gateway. 

The full results of the service provision analysis are not displayed here, 
but they are attached to this dissertation. Complete data sets were collected 
for all services except WAIS. The results are summarised as follows: 
• Email, FTP, TELNET, USENET, and the WWW is provided by over 94% of 
ISPs. This suggests their popularity and/or acceptance. 
• GOPHER, ISDN, IRC, PPP and SLIP was provided by 70 to 94% of ISPs. 
• The least provided services were Frame delay (20%), UUCP (57%) and 
WAIS. One ISP out of 93 provided WAIS, and the data set for this service 
was restricted to this ISP. 

The conclusion from the analysis is Australian ISPs can be expected to 
provide most services except for Frame delay, UUCP and WAIS. It is 
significant ISDN is one of them, even though it can be expensive for users. 
The modem support for 14.4K and 28.8K baud connections is high, with 94% 
and 91%. The analysis confirms full service in Australia. 

4. 2. 2 New Zealand 

The New Zealand (NZ) data was relatively complete. The analysis is 
less reliable since only 13 ISPs are operating in NZ. 3 were international, 6 
were national and 4 were regional. This result is attributed to the fact NZ is 
small nation, and international ISPs have local less competition to face. 
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The provision of Internet services is different to Australia's where 
some strong differences and similarities exist: 

Email, FTP, SLIP, TELNET, USENET and the WWW is provided by over 
89% of ISPs. 
• 75% to 89% provided GOPHER, IRC, PPP, and UUCP 
• The least provided services were Frame delay (11%), ISDN (13%) and 
WAIS with no data. 

Australia and NZ differed in ISDN and UUCP service provision. ISDN 
is not a common offering because it is very expensive in NZ. UUCP is more 
popular in NZ with 82% compared to 57%. Modem support is lower for 
14.4K and 28.8K baud connections with 75% and 63%. Full service is 
confirmed in NZ. 

4. 2. 3 Other countries 

Some conclusions were derived from the incomplete data for the other 
countries. It confirmed ISPs in India offer a basic service (email) with scant 
data for the other services. The SLIP/PPP combination and the WWW was 
offered by most UK and Israeli ISPs. 

Japan presented an interesting exception. The data collected indicated 
the SLIP/PPP combination was offered by most countries. Japanese ISPs 
offered PPP, but none offered SLIP so the impression created is modems are 
not commonplace in Japan. 
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Chapter 5: Summary and Conclusions 

The global economic impact of the Internet is being felt as it continues 
to expand into new territory. Its physical structure has enabled it to grow at 
rapid pace, which resembles the Wild West in the USA. 

It is more than a computer network as it is a business tool, 
communications network, information system and financial transaction 
system. The separation between control of access and content of the Internet 
is characteristic of its Wild West structure. The unlimited content and 
distributed nature make policing it ineffective. Hence the economic benefits 
and costs of this juggernaut are distributed globally, but unevenly. 

It is a single economic entity with a global economic structure. 
National boundaries have become insignificant as it integrates global 
communications. While the direct impact is being felt in related industries, 
other industries are not immune. Opportunities will be created while it 
threatens the foundations of some industries. 

The pricing of Internet services is critical to growth. Leased lines are an 
important in infrastructure access. The need to build infrastructure sets 
higher pricing because it is expensive. The merits of connection vs usage-
based pricing schemes can be argued, but both are used. Commercial 
pressures may drive usage-based pricing. 

The economic success of the Internet is astounding, but problems exist. 
Congestion is a symptom of demand exceeding supply. Technological 
problems like the potential shortage of IP addresses must be addressed. The 
ever-present security issue influences the future of electronic commerce. 
And the Internet industry is dependent on the continuing investment from 
other related industries especially telecommunications. 

The most significant economic impact is attributed to the acceptance of 
electronic commerce on the WWW. Financial institutions are threatened 
since the WWW has eliminated the traditional barriers they have built up. 
Advertising and marketing is the primary application. It is an exciting 
publishing medium with Internet qualities. Transaction security is vital for 
success. 
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The country analysis has shown developed Internet infrastructures 
need deregulation and a good communication infrastructure. Regulation 
hinders Internet growth as shown in India and Japan. Developing countries 
need adequate telecommunications before making the Internet a priority. 

The following conclusions are made from the data analysis of Internet 
service providers in Australia and New Zealand: 
• The proportion of regional ISPs is higher for countries with large 
geographical areas than the smaller countries. 
• International ISPs have the lowest proportion. 
• Email, FTP, PPP, SLIP, TELNET, USENET and WWW services are expected 
to be offered. The SLIP/PPP combination is common. 
• GOPHER, IRC and UUCP are commonly offered, but it is not expected. 
• ISDN is common in Australia, but not in NZ. 
• Frame delay is rarely offered. 
• WAIS exists, but almost no one offers it. 
• 14.4K and 28.8K baud modem support is generally high in developed 
countries. 
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Microsoft Corporation, WinNews@microsoft.com  
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Internet 
Microsoft press release 27 Sept, NA 

1995 

1  The references mentioned here are prone to change because of the nature 
of the Internet 
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Standard monthly plan NA /about/standard.htm 
Frequent user monthly NA /about/frequent.htm 
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Miecklermedia's Iworid: The List, http: / /www.thelist.com  
THE LIST -- Area Code 
ALL-CAN  

NA /ALL-CAN.html 

THE LIST -- Area Code 
ALL-USA  

NA /ALL-USA.html 

THE LIST -- India NA /India.html 
THE LIST -- Israel NA /Israel.html 
THE LIST -- Japan NA /Japan.html 
THE LIST -- New 
Zealand 

NA /New-Zealand.html 

THE LIST -- United 
Kingdom 

NA /United-Kingdom.html 
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R. Weatherley, Southern Cross University, http:/ /www.scu.edu.au  
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myths 11995   
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Southern Internet Sept J /southern/si- 
Information 1 1995 info.html#CommercialServices 
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Teistra Corporation, http://www.aarnet.edu.au  
Teistra Internet Services NA /aarnet/pricelist.html 
Tariffs 
Brief Overview of NA /aarnet/telstradesc.html 
Teistra's Internet Access 
Service 
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AARNet to be managed 12 May, /aarnet/pressreleases/telstra.html 
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NetWare/IPX on 19 Sept, /—gdf/ipx.html 
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Appendix I: Abbreviations and acronyms 

AT&T American Telegraph and Telephone 
ATM automatic teller machine 
baud or bps bits per second 

DIY do-it-yourself 
DR-DOS Digital Resarch Disk Operating System 
DP Data processing 

gbps or Gbps 10 bits per second 
GUI Graphics user interface 

IBM-DOS IBM Disk Operating System 
IEEE Institute for Electrical and Electronic Engineers 
ISDN Integrated Service Digital Network 
ISO International Standards Organisation 
IT information technology 

LAN Local Area Network 
kbps or Kbps 103 bits per second 

mbps or Mbps 106 bits per second 
Mhz Megahertz 
MS-DOS Microsoft Disk Operating System 

NCSA National Center for Supercomputing Applications 
NEC Nippon Electronics Company 
NOS Network Operating System 
NIT Nippon Telegraph and Telephone 

OSI Open Systems Interconnection 
PBX Private branch-exchange 
PCMCIA Personal Computer Memory Card Interface Adapter 

R&D research and development 
RDN Research Data Network 
WAN Wide Area Network 
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Appendix II: Internet acronyms 

AARNET Australian Academic and Research Network 
ARPANET Advanced Research Projects Agency Network 

DES Data Encryption Standard 
DNS Domain Name Service (System) 

FAQ Frequently Asked Question 
FTP File Transfer Protocol 

HTML HyperText Markup Language 
HF IF HyperText Transfer (Transport) Protocol 

IRC Internet Relay Chat 
ISP Internet Service Provider 

NSFNET National Science Foundation Network 

PCT Private Communications Technology 
PPP Point-to-Point Protocol 

SLIP Serial Line Internet Protocol 
SMTP Simple Mail Transfer Protocol 
SSL Secure Sockets Layer 
STT Secure Transaction Technology 

TCP/IP Transmission Control Protocol / Internet Protocol 

WAIS Wide Area Information Servers 
WWW World Wide Web 

URL Universal Resource Location 

VRML Virtual Reality Modelling Language 
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Appendix III: Internet growth for 1990 to 1994 

Sotirce:ftp://www.ntit.edti.ait  
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Attachment I: Summary of ISP Analysis 

1. Customer distribution analysis 
International National Regional 

Country Total lSPs Listed Listed % of total Listed % of total Listed % of total 

Australia 93 4 4.30% 13 13,98% 76 81.72% 

New Zealand 13 3 23.08% 6 46.15% 4 30.77% 

Canada 1 

USA 22 
India 10 

Japan 8 
United Kingdom 30 

Israel 10 

 

NOTE: This analysis is done on relatively complete datasets only 



2. Regional analysis 
Australia 
State lSPs Percentage 
New South Wales 24 31.60/0' 
Victoria 22 28.9% 
Queensland 13 17.10/0' 
Western Australia 10 13.2% 
South Australia LI 5,3% 
Australian Capital Territory 2 2.6% 
Tasmania 1 1 .3% 
Northern Territory 0 0.0% 

76 100.0% 

3. Internet connection analysis 
Australia 
Connection lSPs connected 
AARNET 19 
connect.com  (Aust) 9 
Others (USA) 5 
APANA (Aust) 1 
Compuserve (USA) 1 
Internetworks Inc (USA) 1 

NOTE: This analysis is done on relatively complete datasets only 



(0 

4. Service orovision analysis 
Internet Services Modem 

Country [-mail Frame 

Delay 

FTP GOPHER RC ISDN PPP SLIP TELNET USENET UUCP WAIS W\W 

(Web) 

28.8K 14.4K 

Australia 

lSPs with info available 88 81 85 82 82 82 90 91 84 88 87 1 84 86 81 

lSPs providing service 87 16 82 73 72 58 83 80 80 87 50 1 82 78 76 

% of lSPs providing service 991-1  20% 960,'. 89% 88% 71% 92% 88% 95% 99% 57% 100% 98% 91% 94% 

New Zealand 
lSPs with info available 10 9 10 9 9 8 11 10 10 10 11 0 10 8 8 

lSPs providing service 9 1 9 7 7 1 9 9 9 9 9 0 9 5 6 

% of lSPs providing service 90% 11% 90% 78% 73% 13% 82% 90% 90% 90% 82% 0% 90% 63% 75% 

Canada 
lSPs with info available 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 

lSPs providing service 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 

% of lSPs providing service 1000/. 100% 1000/. 100% 1000/. 

USA 
lSPs with info available 1 2 1 1 0 5 14 14 1 0 3 0 12 0 1 

lSPs providing service 1 2 1 1 0 5 14 14 1 0 3 0 12 0 1 

% of lSPs providing service 1001110 1000/. 100% 100% 1000/. 1000/0 100% 1000/. 100% 1001/0 1 1/0 

India 
lSPs with info available 9 0 0 0 0 0 0 0 0 1 1 0 0 0 0 

lSPs providing service 9 0 0 0 0 0 0 0 0 1 1 0 0 0 0 

% of lSPs providing service 100% 1001/0 100% 

Japan 
lSPs with info available 1 0 1 0 0 4 7 0 1 1 5 0 3 1 0 

lSPs providing service 1 0 1 0 0 4 7 0 1 1 5 0 3 1 0 

% of ISPs providing service 1001/. 100% 10001/. 1000/. 100% 1001/o 100% 1001/. 1001/. 

United Kingdom 
lSPs with info available 8 0 6 0 1 10 23 26 1 2 3 0 26 2 0 

lSPs providing service 8 0 6 0 1 10 23 26 1 2 3 0 26 2 0 

% of lSPs providing service 100% 100% 100% 100% 100% 100% 100% 1001/. 10011/o 100% 10011, 

Israel 
lSPs with info available 3 4 4 1 0 1 9 9 0 1 3 0 8 0 1 

lSPs providing service 3 4 4 1 0 1 9 9 0 1 3 0 8 0 1 

% of lSPs providing service 100% 100% 100% 1000". 100% 1000/1 1000/1 100% 1000/0 100% 1000/0 
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