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FOREWORD

Prepared by the OECD Directorate for Science, Technology and Industry, the
STI Review, published twice yearly, presents studies of interest to science, tech-
nology and industry policy makers and analysts, with particular emphasis on
cross-country comparisons, quantitative descriptions of new trends and identifica-
tion of recent and future policy problems. Because of the nature of OECD work,
the ST/ Review explores structural and institutional change at global level as well
as at regional, national and sub-national levels. Issues often focus on particular
themes, such as surveys of firm-level innovation behaviour and technology-
related employment problems.

This issue considers some of the key challenges raised for governments by
the development of a Global Information Infrastructure (Gll) and the rise of a
Global Information Society (GIS). The OECD is a leading organisation in the
international debate on the GII-GIS, and the papers in this publication represent
ideas which the DSTI Secretariat find interesting and useful advances on some of
the key issues facing policy makers. The papers cover the role of technology
diffusion, the growth of the Internet market and questions of competition, firm-
level organisational adaptation and employment practices, intellectual property
rights and universal service. They are not meant to be definitive statements on the
issues raised, but are rather designed to spark controversy, promote discussion
and clarify the lines of debate.

The views expressed in this publication do not necessarily reflect those of the
Organisation or of its Member countries. The ST/ Review is published on the
responsibility of the Secretary-General of the OECD.
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INTRODUCTION: FOUNDATIONS OF A GLOBAL INFORMATION SOCIETY

It is now widely recognised that the development of a Global Information
Infrastructure (Gll) will have a profound and wide-ranging impact on economies
and societies. In order to facilitate the growth of the Gll — and to ensure that its
development is smooth and spread throughout society in as equitable a manner
as possible — governments will need to introduce regulatory reforms in a range of
policy areas. In the short term, however, reforms are particularly needed in the
regulation of telecommunication and broadcasting service markets.

Over the longer term, reforms will be required in a wider range of policy areas
in order to stimulate the development of cheaper and new mass-market service
applications — such as for on-line health care, education, entertainment and
professional business services. Traditional regulations in these areas may now be
outdated, inadequate or inappropriate for the development of national and inter-
national markets for those goods and services which promise to be the major
benefits of the Gll. The value of reforms in these areas, however, will to a large
extent depend upon getting right the basic relations between markets and market
players in the core telecommunication, computing and information and entertain-
ment sectors, so that the new services which can be or are being developed are
economically viable and attractive. In many ways, in fact, the crucial questions
which need to be addressed by policy makers lie in general reform of the over-
arching framework between core infrastructure and wider applications sectors,
and how specific reforms of the relations between these two groups are enacted.
Satisfactory answers to these questions may thus entail investigation and re-
thinking of issues which traditionally have been taken for granted in industrial
manufacturing societies.

For a number of years now the OECD has focused on issues concerning the
liberalisation of national and international communication markets. In the last
couple of years it has also begun to investigate the development of information
technologies and multimedia applications and services; their impact on traditional
market structures — particularly in relation to economic growth, productivity and
job creation; and the implications for policy and regulatory reform of the wider
impact of the Gll and the new services and applications which can be carried over



it. The initial findings and policy recommendations have been presented to Minis-
ters in a number of reports during 1996 and 1997.

The papers collected in this issue of the ST/ Review are a contribution
towards extending the debate concerning these developments to a wider audi-
ence. The papers represent ideas which the DSTI Secretariat find interesting and
useful advances on some of the key issues policy makers must deal with in
developing the Gil. However, they are not meant to be definitive statements on
the issues raised, rather being designed to spark controversy, promote discussion
and clarify the lines of debate. As such, the OECD Secretariat welcomes com-
ments and replies to the issues and arguments raised in the papers.

One of the key issues concerning the interface between infrastructure and
service applications is the extent to which market structures might create barriers
to the diffusion of new technologies. A number of studies have shown how the key
to increases in micro- and macroeconomic performance often lies not in the
adoption of computing equipment by individual companies, but in their mass
adoption and linking into information and communications technology (ICT) net-
works. Kazuyuki Motohashi tackles this issue in regard to information technology
equipment, and shows that general economic diffusion is growing rapidly. The
discussion illustrates some of the problems involved in measuring the impact of
information and communications technologies, which is an area where the OECD
Secretariat and Member countries are currently working on defining and refining
statistical measurements and analytical tools. But the paper also indicates some
of the methods which governments and private-sector analysts may usefully
adopt towards this end.

While it is often still too early to accurately measure the growth and diffusion
of new services in the same way as equipment, the growth of the internet — with
its ease of access to information produced anywhere in the world — does suggest
that service development riding on the back of ICT penetration can be a rapid
phenomenon. This will only be the case, however, if governments ensure that
supply bottlenecks, technological innovations and market structures remain open
and competitive. Louisa Gosling and Jeremy Beale outline some of the technolog-
ical, market and regulatory issues faced by governments wishing to encourage
the competitive growth of the Internet as a public medium of mass electronic
commerce. They underline the fact that the commercialisation and technological
innovation of the private sector which has lain behind the growth of the Internet
needs to be sustained in order to ensure its continued development. But they also
argue that governments need to ensure competitive markets which allow small
and medium-sized enterprises to maintain their viability on the Internet in the face
of entry by large, established players from the telecommunication, computing and
information/entertainment sectors, and that regulatory reform will be needed to
prevent the possibility of anti-competitive behaviour.



If the nervous system of the Global Information Infrastructure and Information
Society consists of technological networks and corporate organisations, then its
intelligence, thought, cultural cognisance and capacity for development are con-
stituted by the information and entertainment services which can be or are being
produced and delivered over these networks. The vitality of the whole sotial body
are nourished and protected by government policies and regulations, information
and, in particular, by intellectual property rights. While intellectual property rights
are essential for the functioning of any advanced economic system, the manner in
which they are organised and the role they will play may be fundamentally differ-
ent in the knowledge-based Global Information Society than in the manufacturing
industrial society of the past. While such rights will need to be reinforced to
encourage and safeguard content creators, new means of protecting, rewarding
and sharing access to content will also need to be developed. Edward Barrow
considers the issues concerned with such access, and argues that new technolo-
gies allow greater protection of intellectual property. He also argues for the value
of assigning such rights to individual authors as a means of ensuring dynamic
content markets for Internet-based services.

The growth of new interactive and network-based multimedia services such
as provided on the Internet — and particularly via its World Wide Web (or WWW)
component — raises the question of the extent to which new technologies create
the grounds for employment and economic growth, and on what basis this ground
can be developed by companies and nurtured by governments. There is an often-
expressed fear about the rapid pace of new service development, and the manner
in which these developments increase competitive pressures on older industries
and raise productivity without creating widespread employment.

This is a subject already being addressed within the OECD as part of its work
looking at the relationship between technology, productivity and job creation
(OECD, 1996, Technology, Productivity and Job Creation). The work there indi-
cates that the survival of existing industries, and the development of new growth
industries, depends upon organisational capabilities in the face of dramatic
globalisation of competitive forces which is already occurring but which the Gl
further stimulates. In this regard, best policy practices by governments are those
which support highly adaptable and vigorous “clusters” of a range of inputs
(venture capital, skilled personnel, social and physical infrastructure) rather than
those which narrowly focus on government subsidies, ownership or protectionism.
But the critical question then becomes one of how can governments support this
process, without trying to take over the lead role which is properly the role of the
private sector?

In addressing this question, Claudio Casadio Tarabusi points to the crucial
role of organisational change and learning in ensuring that structural barriers to-
job creation are minimised and growth optimised. He argues that ICTs have a



pervasive impact on demand for labour and operations by firms. Within this
context, governments have to redirect their policies, adopting a new overall
approach which he calls Promotion of Learning (PoL). This consists of meshing
elements of a number of different policy areas, including education and learning
policies, labour-market policies, technological policies, industrial policies,
macroeconomic policies and monetary policies.

Another, related, concern is the degree to which the development of new
services will create new inequalities in society between information “haves” and
“have-nots”. Patrick Xavier looks at how the concept of universal service is being
redefined in the new networked society. The concept of universal service is
relatively easy to understand and appreciate in a situation where straightforward
voice telephony (on the one hand) and audio-visual broadcasting (on the other
hand) are the communication services (and provided by publicly owned or
regulated monopolies). But it is less easy to deal with in a situation of highly
technologically dynamic, economically competitive and commercial convergence
and multiple service provision.

Xavier argues that, at a time of increasing competition and privatisation, rapid
technological change and convergence, it is important that universal service
objectives be determined and achieved without distortions to competitive neutral-
ity, not only among telecommunication operators but between telecommunication
and other communication suppliers. Arguments for an upgrade of universal ser-
vice obligations (USOs) on behalf of uneconomic subscribers must be con-
strained by the need not to impose unreasonable costs on other telecommunica-
tion subscribers and create damaging uncertainty for operators and investors
about the future scope of universal service.

Wherever possible the market mechanism should be allowed to play the
primary role. The principle of competitive neutrality insists on the need to apply
the principle of technological and regulatory neutrality — at least as a strategic
longer-run objective. Xavier notes that, while universal service refers to the provi-
sion of service to individual households, “public access” points are designed to
provide access kiosks to those without individual access, rather like public access
to a public payphone instead of an individual subscribership. While in a sense
arguments for public access points may seem to share the rationale of a USO-
mandated provision of public payphones, the requirements are based on much
broader objectives and encompass the provision of terminal equipment (com-
puters/modems, etc.).

From an economic point of view, a number of key questions arise in relation
to universal service. Are the costs outweighed by declining “externalities”? Can
other forms of compensation be identified compared to the traditional general
~ pricing and subsidy mechanisms of the past? Do increasing economies of scope
encourage operators to develop new services for groups which were previously
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economically marginal or unrecognised? If so, can public subsidies be reduced,
or should they be re-directed?

Xavier argues that, although it may seem an expedient approach, imposing
the cost of providing special support to schools, public libraries, etc., by way of
subsidised provision of infrastructure and services upon telecommunication oper-
ators is contentious and open to challenge. To require that telecommunication
operators bear the cost of what, in the case of schools, is essentially an educa-
tional policy programme must be recognised as a significant change in USO
principles and practice. Where considered appropriate, the provision of sub-
sidised services to schools should be paid for from the educational budget (or
from general revenue).

Included as an Appendix to these articles are the policy recommendations for
the Global Information Infrastructure-Global Information Society, endorsed by the
Meeting of the OECD Council at Ministerial Level, 20-27 May 1997. As this series
of articles indicates, however, there is still a large agenda of reform for govern-
ment policy makers to consider concerning the basic outlines of the Global Infor-
mation Infrastructure. As the Gll grows in commercial and social influence, and a
Global Information Society develops, the need for further and more far-reaching
policy reforms will emerge. Imagination and ongoing debate — at both a national
and international level — will be required. The OECD will continue in its efforts to
advance such debate towards ends which are both economically efficient and
socially equitable.

Jeremy Beale
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[. INTRODUCTION

Information and communication technology (ICT) is a driving force of eco-
nomic and employment growth in OECD countries. The world market for IT
products, which include computer hardware, components, software and services,
was estimated at US$514 billion for 1995 — 22 OECD countries contributed to
about 92 per cent of that amount. Although the growth rate dropped to around
5 per cent between 1990 and 1993, it is still high compared to other sectors and
shows signs of picking up in 1994." Furthermore, employment in the OCA (Office,
computing and accounting machinery) sector grew by almost 15 per cent during
the 1980s in the OECD as a whole, in contrast to the total manufacturing sector,
which lost almost 5 million jobs over the same period.

The ICT sector is important from the viewpoint of its contribution to overall
economic and employment growth, but more importantly, it is a key technology in
the economy as a whole, driving industry-wide performance and structural
change. A rapid rate of growth for ICT production also means a significant pace of
diffusion for its products. ICT diffusion can have sector-wide impacts, such as
flexible manufacturing systems and sophisticated inventory control systems in the
manufacturing sector and 24-hour banking services in the commercial banking
sector. This article presents an overview of the input side of ICT products, and its
economic impact in OECD countries.

The first section shows the sectoral diffusion of ICT goods and services
based on the OECD Input-Output Database (OECD, 1995). Since the I/O tables
present information on intermediate flows of products and services by industry, it
is possible to extract the sectoral diffusion pattern of a given good — in this case,
ICT-related products and services. One of the virtues of I/O tables is consistency
with national accountis data, ie. I/O data can be compared to other
macroeconomic variables such as GDP. Some studies have analysed the
macroeconomic impacts of ICT investment using national 1/0 data.? This article
extends these national studies to international comparisons using the comparable
I/O database compiled by the OECD.

In the second part of the article, technology diffusion embodied in ICT prod-
ucts is studied. The sector-wide diffusion of ICT products implies that the techno-
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logical progress of ICT has a significant impact on downstream industries, and
may introduce positive externalities or “innovational complementarity” (Bresna-
han and Trajtenberg, 1995). One way of capturing this technology spillover pro-
cess is to track the flows of embodied R&D expenditures in ICT inputs, based on
the assumption that R&D investments in a given input (embodied technology in
the product) are spilled over to its user sectors. This can be measured using the
input-output framework originally suggested by Terleckyj (1974) and, recently, the
subject of extensive work by the OECD covering 10 Member countries (Papacon-
stantinou et al., 1996). Building on the OECD work, the focus of this paper is on
ICT products. The novelty of ICT products is in their role as a nexus of technology
spillover into the economy as a whole, since sophisticated electronic technologies
and high-tech components such as semiconductors are integrated into a product
and, because of the wide utilisation of these products, the embodied technology
spreads across industries.

Finally, the article addresses the economic impacts of ICT diffusion, in partic-
ular its impacts on productivity and employment. Numerous studies have been
carried out on this subject in the United States and the stylised facts demonstrate
a significant impact of ICT on employment — i.e. a skilled labour enhancing effect
— but a rather less significant impact of ICT on productivity.®* The slowdown of
economic growth in OECD countries in the late 1970s, with an explosion of ICT
investments in the early 1980s, made famous Robert Solow’s quip that “you can
see the computer age everywhere but in the productivity statistics”. Brynjolfsson
(1993) puts forward four factors to explain this paradox: measurement errors,
lags, distribution and mismanagement, but there is no consensus on whether the
productivity paradox stems from measurement problems or from real economic
effects. This article provides new evidence on these issues by analysing the
effects of ICT on productivity and employment across OECD countries.

[l. DEFINING ICT INTENSITY: TRENDS AND CROSS-COUNTRY
COMPARISONS

The degree of ICT diffusion is often defined as the market size of computer
hardware and software, telecommunication equipment and services, and other
related services such as multimedia and system integration services. The
OECD’s Information Technology Outlook 1997 brings together industry-source
data such as those presented in Eurobit's European Information Technology
Observatory 95 and those of the International Data Corporation (IDC) to make a
comparative analysis of IT use in OECD countries. The industry data often pro-
vide detailed information on the output side, such as the product mix of the
information industry, but less on the input side, such as a sectoral breakdown of
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ICT diffusion. In this area, input-output tables can be a useful empirical tool, in
that they provide detailed information on inter-industry commodity and service
flows.

In this section, the sectoral diffusion of ICT products and services is provided,
based on the OECD Input-Output Database, which consists of comparable /O
tables for 10 OECD countries (the G7 countries plus Australia, Denmark and the
Netherlands). The OECD 1I/O database is compiled using a common 33-sector
industrial classification system, which includes three ICT-related sectors: Sec-
tor 16. Computer and office equipment (ISIC Rev.2. 3825); Sector 18. Communi-
cation equipment and semiconductors (ISIC Rev.2. 3832); and Sector 30. Com-
munication services (ISIC Rev.2. 72). Most ICT products and services are
included in these three sectors with the exception of package software and
business services related to ICT, which are included in Sector 32. Real estate and
business services (ISIC Rev.2. 83).4

Based on this classification, ICT diffusion data can be disaggregated into
i) information technology (IT) diffusion (use of computer and office equipment);
and jij) communication technology (CT) diffusion (use of communication equip-
ment and services). In addition to this sectoral dimension, two concepts of ICT
intensity can be defined. One is ICT expenditure intensity, i.e. the ratio of expendi-
ture on ICT products and services to total production. The other is ICT capital
intensity, i.e. the ratio of capital investment in ICT products to total investment.
The economic interpretation of these two intensities is slightly different; the first
reflects the degree of overall informatisation, while the second focuses on capital
structure and the use of ICT investment products. In this article, the following four
kinds of ICT intensity are defined:

IT diffusion CT diffusion
Expenditure intensity (intermediate flow + capital flow (intermediate flow of sector 30
of sector 16)/total production + capital flow of sector 18)/total
production®
Capital intensity capital flow of sector 16/total capital flow of sector 18/total
investment investment

[n addition, in both cases, ICT intensity can be defined as the sum of IT intensity
and CT intensity.8

All the intensity figures in this article are derived using the current price /O
tables, rather than the constant price tables, because of the international incom-
patibility of price deflators for ICT sectors. As is suggested in numerous empirical
studies, output measurements for computers as well as for other durable products
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are likely to be biased due to rapid changes in quality.” Wyckoff (1995) compares
the methodological techniques used in the construction of price indices for com-
puters in OECD countries and finds significant differences in output depending on
the methodology used, i.e. the hedonic approach or the matched model
approach. An equitable cross-country comparison of ICT intensities at constant
prices is impossible if the method of deflation differs across countries.

The first empirical evidence on ICT intensity for the 1970-90 period is shown
in Figure 1a-1d. Expenditure intensities reflect the surge in informatisation in the
late 1970s-early 1980s; this trend is more clear in IT expenditure. The sharp
increase in ICT expenditure intensity can be explained by the sluggish growth rate
of the overall economy during this period, in contrast to the consistent expansion
of ICT diffusion. However, this trend changed after the mid-1980s. In all countries,
the rate of increase of ICT intensities slowed down, and even fell in some coun-
tries such as the United States.

A similar trend over time can be found for capital intensities. However, a
notable observation from Figure 1c-1d is the difference in levels of intensity by
country. In 1990, about 14 per cent of US investment was in ICT capital products
while this figure was only 7-8 per cent for France and Canada. Japan and the
United Kingdom are situated in-between, but at levels only half that of the United
States. In Japan and the United Kingdom, capital intensity rates approached that
of the United States in 1990, due to a substantial drop in US capital intensity.

Figure 2a-2¢ shows the breakdown of ICT capital intensity for all industries
into those for manufacturing and services in 1990, as well as providing a similar
breakdown for IT and CT intensities. Compared to the manufacturing sector, ICT
capital intensity is relatively high in the service sector, where firms do not own
production equipment. Therefore, total ICT intensity is dependent on industrial
structure in the sense that total ICT capital intensity tends to be higher for service-
oriented economies like the United States and the United Kingdom. In this sense,
the high ICT intensity of the United Kingdom can be explained by its industrial
structure, while that of the United States stems from a high ICT intensity in both
sectors. Other high ICT intensity countries are Canada and Japan. In addition,
Germany has relatively higher IT capital intensity compared to other countries,
although its ICT capital intensity is not available due to data constraints. Japan
has a relatively high intensity in manufacturing for both IT and CT capital, while
Canada shows high ICT capital intensity in the service sector. Germany shows a
similar pattern to Japan, i.e. a high ICT intensity in the manufacturing sector. This
observation is consistent with use of AMT (advanced manufacturing technology),
i.e. manufacturing-oriented use of AMT in Germany and Japan vs. computer-
oriented AMT use in the United States (OECD, 1994).

The sectoral distribution of ICT products is shown in Figure 3a, which sup-
ports the results of the OECD survey on IT use (OECD, 1993b) that ICT capital
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Figure 2. ICT intensities
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Figure 3a. Sectoral ICT capital distribution
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products are extensively used by services, especially the insurance, real estate
and business service (FIRB) sector. The sectoral distribution reflects each
country’s industrial structure as weil as the ratio of ICT capital to total capital
investment of each sector. Due to structural change in the OECD countries, which
are tending to become more service-oriented, the share of manufacturing is as
low as 20-30 per cent, and for some countries such as the United Kingdom and
Canada, as low as 10 per cent. Among service sectors, the FIRB sector has the
largest share of ICT capital product investment in many countries, accounting for
over 40 per cent in France and around 30 per cent in Japan, the United Kingdom
and the United States. In addition, the transport and communication services
(T&C) sector also has a large share, since the communication service sector is a
major consumer of communication equipment.

Figure 3b gives the sectoral distribution for IT capital products only. Since the
sectoral distribution of CT capital products is skewed towards certain specific
sectors such as telecommunication service, IT capital distribution may permit a
closer analysis of the diffusion of general purpose technology. In this graph, the
pattern of FIRB’s heavy use of IT capital is intensified. In many countries, the
share of this sector is around 40 per cent. In addition, Canada, ltaly and the
United Kingdom share the same characteristics — the community service and
personal service (CSPS) sectors play a dominant role.

In this section, the diffusion of ICT products and services is examined from
both an inter-temporal and an inter-country perspective using the OECD |/O
database. The comparable input-output database gives a consistent view of how
the industrial structure of OECD countries has changed away from manufacturing
towards an information- and communication-oriented economy. The nominal
value of ICT investments shows a steady increase until 1990 in all countries, and
a sharp drop in US quality-adjusted computer price indices implies further rapid
increases at constant prices. In contrast, the growth of ICT capital intensities
slowed down after the mid-1980s, and even dropped in some countries. Unfortu-
nately, the OECD 1/O database can only follow these trends until 1990, although
there is some evidence that US IT capital intensity picked up after the US econ-
omy hit bottom in 1991 (MITI, 1996).

Il. ICT INVESTMENT GOODS AS A NEXUS OF TECHNOLOGY
SPILLOVER

Computers, a typical example of an ICT investment good, are a symbol of a
technology-driven product and have undergone significant innovations and evolu-
tion since they were invented in the 1950s. In terms of R&D intensities (R&D
expenditure over total production in a given sector), the computer industry ranks
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very highly in OECD countries. At the same time, as shown in the previous
section, this technology-intensive product also acts as a vehicle for economy-wide
technology spillovers through its distribution throughout various industries. The
introduction of computers improves the efficiency of production sites through
intelligent and flexible manufacturing systems. A LAN (local area network) in the
workplace changes the work methods of white-collar workers through the intro-
duction of e-mail and file-sharing systems, while ICT contributes significantly to
upgrading the quality of various services such as on-line ticket reservation sys-
tems for the airline industry and 24-hour banking systems for the financial sector.

The OECD technology diffusion project for 10 countries based on the I/O
database and R&D expenditure statistics defined the information and electronics
industry as an IT cluster, and stressed the importance of this cluster in terms of
distribution of embodied technologies (Papaconstantinou et al., 1996). This study
estimated technology flows based on intermediate flow and capital flow matrices
from the 1/O database using the assumption that direct R&D expenditure is uni-
formly embodied in its product or service, and is also distributed to other sectors
as an input of embodied technology. This is a very strong assumption, but it has
the advantage of allowing a quantitative approximation of intangible technology
flows in an internationally comparable way.

In this section, we will elucidate how ICT capital goods work as a nexus of
technology spillovers, following the same methodology as Papaconstantinou et al.
(1996). In contrast to the previous OECD project which treated the IT cluster in its
broadest sense, including electronic components and instruments, this study
focuses on narrowly defined ICT capital goods, i.e. capital flows for Sector 16.
Office computer equipment and Sector 18. Communication equipment. In addi-
tion, greater attention is paid to services, because service sectors generally have
lower direct R&D intensities and are assumed to have larger impacts from tech-
nology embodied in ICT investment.

This section begins by reviewing the technological content of ICT sectors.
Figure 4 compares the direct R&D intensity and acquired R&D intensity of ICT
sectors to those of total manufacturing in nine OECD countries. In all countries,
the R&D intensity of the ICT sector is significantly higher than that of total manu-
facturing, mainly due to differences in direct R&D intensities. However, further
analysis reveals differences in acquired technology intensities as well — particu-
larly in Canada and ltaly. In fact, most of the acquired technology by ICT sector
comes from the ICT sector itself, since its components are classified in the same
sector. In a case study of the United States, some 55 per cent of acquired
technology comes from Sector 18. Communication equipment and semiconduc-
tors, and 20 per cent from Sector 16. Office computer equipment.

As shown in the previous section, sector-wide diffusion of technology-
intensive ICT capital products implies that they embody significant technology
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Figure 4. Technology intensity for ICT sectors (ICT)
and manufacturing (MA)
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diffusion. Figure 5a -5¢ shows the ratio of the value of acquired technology
embodied in ICT capital products to that of the total (direct R&D plus total
acquired technology) for the economy as a whole, and for the manufacturing and
service sectors of eight OECD countries. The general upward trend of the share
of acquired technology by ICT capital goods reflects increases in the importance
of ICT capital goods for overall technology spillover. In contrast to the siowdown
of ICT capital intensity described in the previous section, the importance of ICT
capital goods in terms of technology spillover increases even after the mid-1980s,
reflecting the increasing sophistication of ICT capital products in terms of their
technology content.

More detailed figures for manufacturing and services present a mixed picture,
where the shares of some countries fall. In particular, the United Kingdom exper-
iences declines in both manufacturing and services. Therefore, the overall upward
trend of the economy-wide intensity can be partly explained by structural changes
away from manufacturing towards the service sector, which relies heavily on
acquired technology.®

In a cross-country comparison, the United States ranks highest for both R&D
intensity of acquired technology through ICT capital goods and for the share of
technology acquired through ICT capital goods in total technology. Almost 10 per
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Figure 5. Share of technology embodied in ICT capital
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cent of total technology in the United States is accounted for by that acquired
through ICT capital goods, thus highlighting the importance of ICT capital for
technology diffusion in this country. Canada, Japan and France follow, with
Canada and France showing relatively significant amounts of ICT capital in the
service sector, and Japan displaying the same result for the manufacturing sector.

Comparing across sectors, technology acquired through ICT capital goods is
important for services, but less so for manufacturing. In the case of the United
States, 40 per cent of total technology in the service sector is technology embod-
ied in ICT capital goods, while the figure is only 2 per cent for manufacturing. The
reason for this is that the manufacturing sector, and especially its high-tech
sectors, relies on direct R&D activities. In addition, the presence of ICT may be
underestimated in manufacturing, as significant ICT elements are embodied in
manufacturing machinery as components; this amount is not counted as technol-
ogy acquired through [CT capital goods.

Figure 6a-6e presents the disaggregation of the service sector into ISIC
Rev.2 1-digit level trade (ISIC:6), transport and communication services (T&C,
ISIC:7), finance, insurance, real estate and business services (FIRB, ISIC:8), and
community, social and personal services (CSPS, ISIC:9 excluding government
services). In addition, it also shows the disaggregation of ICT capital into its IT
and CT components.

Japan ranks highest in technology intensity in the service sector, followed by
the United States, the United Kingdom and Germany. Furthermore, the non-ICT
component contributes significantly to total service intensity in Japan and
Germany, while a more ICT-dependent pattern can be seen in the US service
sector. The ranking of countries by their technoiogy intensities changes when
individual service sectors are examined. In the trade sector, the order is as
follows: the United States, Japan, Germany and the United Kingdom and, here
again, the contribution of ICT capital in the United States is relatively high. In T&C,
Germany comes first, followed by Japan, the United States and France. In this
sector, technology embodied in communication equipment plays a dominant role,
especially in the United States. In FIRB, the country ranking is Japan, the United
Kingdom and the United States, and research intensity of technology acquired
through ICT capital is higher in Japan than in the United States. Finally, in the
case of CSPS, Japan leads, followed by Germany, the United Kingdom and the
United States.

Finally, the international aspect of technology flows associated with ICT
capital is discussed. Papaconstantinou et al. (1996) address the importance of
international technology spillovers especially in small countries, and Coe and
Helpman (1993) find a long-term association between international technology
spillover and productivity in OECD countries. In this perspective, ICT capital
goods, and especially computers, are particularly important, since production of
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Figure 6. Technology intensities
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Figure 7. Share of import technology spillover
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these goods is geographically skewed towards the United States and Japan,
which means that computers are heavily traded from these producer countries to
non-producers. According to the OECD’s Information Technology Outlook 1995,
the world’s top-10 information technology companies in 1993 consisted of seven
US firms and three Japanese ones. Therefore, industries in non-producer coun-
tries are assumed to take significant advantage of internationaily acquired tech-
nology spillovers originating in producer countries. Furthermore, the importance
of the computer industry comes also from the role of muitinational enterprises
(MNEs). MNEs enhance international capital flows, as well as international co-
operation with other firms, both of which are important in stimulating international
technology spillovers.

Figure 7a-7b expresses changes in the share of internationally acquired
technology in total acquired technology and in acquired technology through IT
capital goods, respectively. In contrast to the general upward trend in international
sourcing of overall acquired technology, that of IT capital goods shows a com-
pletely different picture depending on the country. The computer producer group
(the United States, Japan and Germany) keeps stable import shares, which are
significantly lower than those of the other countries. The non-computer producer
group (Canada and the Netherlands) also shows a stable import share, which is
close to 100 per cent. The others (France and the United Kingdom), which have
shifted from producer to non-producer status over the past 20 years, have sharply
raised their import shares.

The economic implications of international sourcing depend on the market
conditions of the computer industry as weli as on various other factors. If a market
is competitive, an importing country can enjoy the technological innovations of
producer countries; otherwise the price of product sophistication will be passed on
to the consumer. However, global competition by large computer manufacturers
tends to suggest the former case, and importing countries are thus assumed to
take advantage of sophisticated technology embodied in ICT capital goods.

IV. ICT, PRODUCTIVITY AND EMPLOYMENT

Delong and Summers (1992) stress the importance of investment in equip-
ment for a nation’s economic growth, since this type of investment generates
positive externalities associated with skill upgrading of managers and workers
through the use of new equipment. In this sense, it is interesting to analyse in
further detail the capital mix, focusing on ICT capital, since ICT capital works
differently from production machinery, and calls for different skilis to make it work
efficiently. In addition, the importance of ICT capital is assumed to be greater for
the service sector, which does not own manufacturing machinery. In other words,
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ICT capital stock is a primary source of embodied technology spillover for ser-
vices. Figure 8 shows the relationship between the real value-added growth rate
and IT capital intensity in the 1980s. The graph suggests that these two factors
show a clearer positive correlation in the service sector.

However, sluggish labour productivity growth in services compared to manu-
facturing is a common characteristic of OECD countries. Various issues pertain-
ing to this phenomenon, such as measurement problems and an institutional
capacity to absorb innovative products, have been discussed by a number of
researchers. Concerning differences in productivity performance in manufacturing
and services, Roach (1991) stated that an inability to cut IT support staff in the
service sector can be attributed to lack of international competition. In addition,
measurement problems are also important, since quality improvement in services
are difficult to measure. Griliches (1992) and Baily and Gordon (1988) provide
case studies of measurement problems in services, including financial services,
retail trade, construction and transportation. For example, in a case study of
banking sector productivity, a BLS estimate will underestimate this sector’s pro-
ductivity because it does not take into account the quality changes brought about
by branch banking (improving consumer convenience), and because it weights
individual activities by labour input so that productivity-enhancing activities which
require less labour input are under-represented.

In addition to relatively sluggish productivity growth in the service sector, the
small contribution of computer capital to overall economic growth is another issue
of “Solow’s paradox”. In a growth accounting framework, Oliner and Sichel (1994)
estimate that between 1970 and 1992 computer capital contributed to economic
growth in the United States by an annual rate of only 0.16 per cent. Although they
adjusted this estimation by taking into account computer software stocks and
computer-related labour inputs, it still represents a very small contribution to
overall economic growth. According to their estimation, the share of computer and
peripheral equipment (CPE), which is a narrower classification than office com-
puter equipment in the STAN database, in total investment was 7.6 per cent in
nominal values in 1993, whereas its share in terms of capital stock was only
2.0 per cent. This rapid growth rate does not show up directly in its share in capital
stock data due to its shorter service life. As mentioned in Section Il, IT capital
intensity, as well as ICT capital intensity, was significantly greater in the United
States than in other countries throughout the period 1970-90. In this sense, Oliner
and Sichel’'s explanation of Solow’s paradox, i.e. “Computers cannot be seen
everywhere” is presumably the case for non-US countries as well.

Issues concerning rates of return on computer capital, such as whether IT
capital has excess returns compared to other capital, have been also investi-
gated, again mainly in the United States. The pioneering works by Morrison and
Berndt (1991), based on aggregated data by BEA, report a modest rate of return
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Figure 8. IT intensities and economic growth
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of IT capital — implying over-investment in this type of capital — while recent
studies based on firm-level data, such as those by Lichtenberg (1993) and
Brynjolfsson and Hitt (1995), show excess returns on IT stocks compared to non-
IT stocks. In addition to differences in data, estimated period and quantitative
model, these contradictory results point to the difficulties of assessing the produc-
tivity of IT capital associated with measurement problems. Measurement
problems arise not only from technical issues such as quality adjustment of
computer output, but also from the traditional concept of productivity. That is, a
firm invests in IT capital not to maximise one-time productivity, but rather to gain a
sustainable competitive advantage through responsive reactions and product-line
extension to customer needs. This highlights the need to develop an innovative
method for measuring the intangible and long-term value of IT investments
(Brynjolfsson, 1993).

The scope of this section is to look at the |T capital, productivity and employ-
ment issues from a cross-country perspective, rather than the time series analysis
used by Morrison and Berndt (1991) and Brynjoflsson and Hitt (1995) in their
studies of the United States. Due to data constraints, the following analysis on
productivity is carried out for only six countries, which does not allow regression
analysis. However, a cross-country study of IT capital and productivity may
enable a closer look at these interactions than time series analysis, as a cross-
country perspective will be less susceptible to the mismeasurement problems
associated with ICT product price and quality changes. In addition, analysing a
long timespan (10 years in the 1980s), allows estimation bias due to time-lags
between ICT investments and productivity effects to be reconciled.

To test whether IT capital stock has an excess return over non-IT capital
stock, the following simple model based on a Cobb-Douglas production function is
assumed:

InYi/LitZ(X'l'B-[ In Kit/Li+B2 In(ITi/Kii)+8i+g (1)

where, Y, L, Ki and IT: are gross output, total labour input, total capital input
and IT capital input of country iand at time {, respectively. In addition, ¢ is a time-
invariant variable of country i, which captures non-IT-capital-related country-
specific factors to explain its productivity level, and € is an error term. In this
model, if estimated, 3. is positive and statistically significant, showing that there is
excess return on IT capital stock.® However, as mentioned above, six country
observations with five time points cannot give a precise estimation of this model.
Therefore, the first difference of equation (1) gives:

AIRY! /L = ABy In K/ Ll = AB, In(IT / KY) + ¢ 2)

Under certain conditions, the left-hand side of equation (2) gives a TFP
growth rate with By as the ratio of nominal capital share to that of labour. For
discrete time variable t, (2) can be re-written as:
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TFPy — TFPlo = ABo(ITu / Kiy — 1T / Ki) + € (3)
Finally, changes in IT capital intensity, which are used in the Section Il of this

article, are substituted for IT capital stock intensity in the right-hand side of
equation (3).1°

Table 1 gives the annual growth rate of TFP'' [the left-hand side of
equation (3)] and IT capital intensity [the right-hand side of equation (3)] during
the 1980s in six countries. The 1980-90 period was selected because this was the
period during which most significant IT capital investment was observed, and a
10-year time span is used to mitigate the problem of time lags between IT
investments and productivity impacts.

Table 1. Annual growth rate of Total Factor Productivity (TFP) and IT capital,
1980s

Economy-wide

Employ- Productiv-

Production ment ity IT intensity  Capital IT share  IT capital
Canada 0.029 0.016 0.012 0.048 0.039 0.053 0.092
France 0.026 -0.003 0.029 0.045 0.025 0.068 0.093
Germany 0.026 0.005 0.021 0.046 0.028 0.043 0.072
Japan 0.042 0.012 0.030 0.054 0.055 0.071 0.127
United Kingdom 0.034 0.007 0.026 0.053 0.025 0.067 0.092
United Staies 0.034 0.025 0.010 0.064 0.028 0.022 0.050

Manufacturing
Production ~ =Ploy-  Productiv- intensity  Capital IT share  IT capital
ment ity
Canada 0.022 0.005 0.017 0.029 0.035 —0.009 0.026
France 0.013 -0.018 0.031 0.046 0.021 0.019 0.040
Germany 0.021 0.000 0.021 0.075 0.014 0.014 0.027
Japan 0.044 0.009 0.034 0.042 0.059 0.158 0.218
United Kingdom 0.012 —0.027 0.039 0.043 0.015 -0.027 ~0.012
United States 0.033 0.004 0.029 0.077 0.021 0.007 0.028
Services
. Employ-  Productiv- ; . . .

Production ment ity IT intensity  Capital IT share  IT capitat
Canada 0.040 0.024 0.016 0.072 0.044 0.039 0.083
France 0.043 0.015 0.028 0.052 0.027 0.073 0.099
Germany 0.039 0.018 0.022 0.042 0.034 0.066 0.100
Japan 0.046 0.024 0.022 0.072 0.056 0.043 0.098
United Kingdom 0.063 0.030 0.033 0.073 0.029 0.088 0.117
United States 0.044 0.034 0.010 0.074 0.033 0.022 0.055
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Although it is not easy to find a relationship between productivity and IT
capital intensity in a sample of this size, it would seem that a positive correlation
can be found in services, whereas this is not the case for the economy as a whole
or in manufacturing. In contrast to manufacturing where other important sources
of technology include direct R&D and R&D embodied in production machinery, IT
capital is the major source of technological content in services. A clearer relation-
ship between IT and productivity in the service sector complies with this
hypothesis.

In terms of the relationship between IT and employment, this relationship is
not as clear as that between IT and productivity. Technology affects employment
in very indirect ways. For example, technology pushes productivity up, leading to
a drop in prices. It also affects new demand and new jobs associated with market
expansion. For example, Giorno et al. (1995) provided quantitative evidence on
this process, using the OECD’s macroeconomic model. However, the speed of
economic adjustment to a technological shock depends on various institutional
parameters in product and labour markets.

Taking into account this complexity and time lags, we have taken ICT capital
intensity in the mid-1980s as a proxy of the degree of each country’s commitment
to ICT investment and analysed how it is correlated with job growth in the 1980s
in nine OECD countries. The economy-wide picture (Figure 9a), shows the United
States to be significantly higher than other countries for both variables; other
countries show a little variation in IT capital intensity. However, when the overall
picture is disaggregated into manufacturing and services, the positive correlation
can be found patrticularly in services.

Another issue of IT and employment is the capital-skill complementarity
hypothesis, which states that the demand for highly skilled labour is complemen-
tary to high-tech capital accumulation (Griliches, 1969). Following this line, Berndt
et al. (1992) found that the share of IT capital in relation to total capital stock is
negatively correlated with labour productivity, but positively correlated with white-
collar intensity in US manufacturing. This finding suggests that investing in high-
tech capital is labour-intensive (especially in terms of white-collar labour), rather
than labour-saving. A similar study for Japan found that non-production workers
are more capital complementary than production workers (Suruga, 1991).

Breaking down total employment into occupation categories opens up the
possibility for further analysis of the ICT/employment relationship. IT investment is
assumed to enhance demand for labour in two ways, one of which is by creating
the jobs required for the proper handling of computers, i.e. computer engineers
and software programmers. However, the share of this category in total employ-
ment is marginal. This occupation is defined at the three-digit leve! of the Interna-
tional Standard Classification of Occupations (ISCO 88) as ISCO 213: Computing
professionals and ISCO 312: Computing associate professionals. The share of
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Figure 9. IT intensities and employment
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ISCO 213+312 in relation to total employment in the European countries was
around 1 per cent in 1994 according to OECD’s Information Technology Outlook
1995.

While the share of employment directly related to IT is very small, the intro-
duction of IT may also cause indirect changes in the occupation mix. In a study of
Japan, Motohashi (1996) provides firm-level evidence that a firm which makes
use of information networks is likely to have a higher share of non-production
workers and to outsource its production activities. That is, the relative labour
demand for high-skilled, white-collar workers involved in complex and wide-
ranging duties using IT capital products, is becoming greater than that for blue-
collar workers and low-skilled, white-collar workers, who act as support staff for
decision makers. In this respect, Colecchia and Papaconstantinou (1996) present
detailed observations of the change in occupation mix in OECD countries. They
conclude that during the 1980s significant skill upgrading occurred in manufactur-
ing, but to a lesser extent in services. This is not consistent with the above
observation of an increase in ICT investment in the service sector. One possible
explanation for this contradiction is the heterogeneity of the service sector in
terms of its technological commitment. In addition, differences in labour market
institutions across countries need to be taken into account in order to come up
with a more precise image of the relationship between technology and skills.

V. CONCLUSION

The starting point of this article was an analysis of the issue of the economic
impacts of ICT diffusion, a cross-country comparison of ICT intensity indices, the
technology diffusion impacts of ICT and its association with productivity and
employment growth in some OECD countries. The major findings of the study
follow:

— Even after controlling for differences in industrial structure, ICT intensity
shows significant variation across countries. In concrete terms, the United
States presents persistently higher figures.

— In terms of the time trend of ICT intensity, a surge occurred during the
period from the late 1970s to the early 1980s; the growth rate has slowed
down recently. However, it should be noted that this study was carried out
with current price data, since the price of IT capital is assumed to drop
faster than that of other forms of capital.

— In contrast to the sluggish growth rate in ICT intensity in the 1980s, embod-
ied R&D intensity in ICT capital increases, reflecting the increasing tech-
nology content (degree of sophistication) of ICT capital products.
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— A cross-country analysis suggests a positive impact of IT capital on pro-
ductivity in the service sector, although statistical tests have not been
carried out.

— Cross-country analysis also shows a positive impact of ICT intensity on
employment. However, occupational changes do not support the capital/
skill complementarity hypothesis. Thus, the evidence on ICT’s impacts on
employment needs careful scrutiny.

This article sheds new light on the issue of the economic impacts of informa-
tion infrastructure from an international perspective, but also gives rise to further
questions. Broadly speaking, the following questions should be investigated.

~ Why is there significant variation in the degree of ICT use across coun-
tries? And, in particular, how can one explain high ICT intensity rates in the
United States? Is the rate of return on ICT investment different? Can
institutional differences, such as flexibility of economic organisation,
explain this difference?

— It is still unclear whether the productivity paradox arises from a problem of
measurement or from real economic effects. Would an analysis of OECD
countries using both time-series and cross-sectional approaches help to
disentangle this problem?

— The employment effects of ICT need to be further examined, in particular
by focusing on the relative shift in demand between skilled and unskilled
workers. Total employment effects should be determined by supply and
demand conditions for these two categories, as well as labour institutions
on wage setting, etc.

None of these questions has a single answer and all are interrelated. For
example, the high ICT intensity found in the United States might be explained by
the difference in the rate of return on ICT investment arising from the second
question. Network externality theory suggests that the marginal productivity of ICT
capital depends on the degree of networking of computer systems. In this sense,
the absolute size of the ICT capital stock may play a role in the rate of return on
ICT investment. Although this over-simplifies the argument, it is necessary to start
from a simple hypothesis like this in order to carry out an international compara-
tive study of the economic impacts of the global information infrastructure. The
second and third questions are related in the sense that organisational changes
are a prerequisite for benefiting from the performance impacts of ICT, and differ-
ences in degrees of flexibility may explain inter-country variances in ICT use. For
example, some studies have shown that organisational fiexibility is imperative in
order to achieve the productivity impacts of T2 and that the follow-up to this
analysis will require an international comparison.
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Annex 1

CLASSIFICATION SYSTEM AND AVAILABILITY OF DATA

Industry classification and ICT sectors

The data used for the calculation of ICT intensity are taken from the OECD Input-
Output Database. This database comprises intermediate flow and capital flow matrices for
domestic and imported goods, whose sector definitions are comparable by country (OECD,
1996). The tables comprise 33 business sectors; ICT-related sectors are Sector 16. Office
& computing machinery, Sector 18. Radio, TV & communication equipment and Sector 30.
Communication, as shown in the sector classification below.

However, some of the tables are not fully compatible with this classification, either by
country or by year. The following table shows data availability by country.

For the ICT sectors, Australia, Denmark, Germany and the Netheriands present some
problems. For Australia, since data for Sector 16 is included in Sector 18, only ICT capital
intensity (16+18) is available, so that the breakdown into IT and CT cannot be carried out.
For Germany and the Netherlands, data for Sector 18 is included in Sector 17, a non-ICT
sector. In this case, only CT intensity for Sector 16 can be calculated, because the portion
of Sector 18 in Sector 17 is unknown. Similarly, for Sector 16 in Denmark, only CT intensity
can be calculated.

Incompatibility issue of capital flow matrix

Capital flow matrices in Australia and the United States have been made only for
equipment and machinery, and do not include non-machinery investment such as build-
ings. For other countries the tables include buildings and construction. Therefore, the
calculation of ICT intensity in Australia and the United States is overestimated compared to
other countries, since a denominator of intensity is small by definition. To correct this bias,
the ratio of equipment and machinery to total investment is used to calculate ICT capital
intensity in these two countries. These data are extracted from the OECD’s Quarterly
National Accounts Database.

Availability of tables by year
Finally, trends in ICT intensity are analysed from time series tables for up to five points
from around 1970 to around 1990. The following table shows data availability by year for

each country. For example, data for Italy are available only at one point, and thus cannot
be used for evaluating trends of ICT intensity.
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Classification system of the OECD /nput-Output Database

No. ISIC Rev.2 codes Description
1 1 Agriculture, forestry and fishery
2 2 Mining and quarrying
3 31 Food, beverages and tobacco
4 32 Textiles, apparel and leather
5 33 Wood products and furniture
6 34 Paper, paper products and printing
7 351 + 352 — 3522 Industrial chemicais
8 3522 Drugs and medicines
9 353 + 354 Petroleum and coal products
10 355 + 356 Rubber and plastic products
11 36 Non-metallic mineral products
12 371 Iron and steel
13 372 Non-ferrous metals
14 381 Metal products
15 382 - 3825 Non-electrical machinery
16 3825 Office and computing machinery
17 383 - 3832 Electric apparatus, nec
18 3832 Radio, TV and communication equipment
19 3841 Shipbuilding and repairing
20 3842 + 3844 + 3849  Other transport
21 3843 Motor vehicles
22 3845 Aircraft
23 385 Professional goods
24 39 Other manufacturing
25 4 Electricity, gas and water
26 5 Construction
27 61 +62 Wholesale and retail trade
28 63 Restaurants and hotels
29 71 Transport and storage
30 72 Communication
31 81 +82 Finance and insurance
32 83 Real estate and business services
33 9 Community, social and personal services
34 Producers of government services
35 Other producers
36 Statistical discrepancy

Source: OECD (1995), The OECD Input-Output Database.
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Availability by year

Around 1970 Mid-1970s Around 1980 Mid-1980s Around 1990

Australia 1968* 1974 X 1986 1989
Canada 1971 1976 1981 1986 1990
Denmark 1972 1977 1980 1985 1990
France 1972 1977 1980 1985 1990
Germany X X 1978 1986, 1988* 1990
italy X X 1985 X X

Japan 1970 1975 1980 1985 1990
Netherlands 1972 1977 1981 1986 X

United Kingdom 1968 X 1979 1984 1990
United States 1972 1977 1982 1985 1990

Note: * Capital flow matrix is not available.

Source: OECD (1995), The OECD Input-Output Database.
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Annex 2

INTERPRETATION OF IT CAPITAL MEASUREMENT

The perpetual inventory method allows an estimation of capital stock from time series
of capital investment data, the depreciation rate of capital stock and capital stock data at
the bench year, as follows:

Stockr = 3, (1 — 8)-t + Stocks (A1)

t=B |

where Stock; is the amount of capital stock at time T (i=T) and the bench year (1=B), I
is capital investment at time t and & is the depreciation rate of this capital good. In many
cases, since benchmark stock data are not available, this figure is estimated under the
assumption of a constant growth rate (denoted as r) of capital investment as follows:

R a_yp & [1=8)®" _[1+r),
Stocks = X I(1-8)>'=1s ,£(1+r) = -——-—5”) ls (A2)

Taking equation (A2) as a base, we can investigate the economic meaning of IT
capital intensity. First, it should be noted that this measure is based on current price capital
investment data, instead of constant price data which can be used for capital stock
formation. In the case of constant rate of nominal capital expenditure growth (denoted by
R) and price change (denoted by p), the relationship between capital stock and nominal
capital expenditure (denoted by |, again) is expressed as:

Stockr = ( ;—Ig—jg ) ol (A3)

Therefore, the relationship between IT capital intensity and IT capital stock share in
total capital stock can be described as:

Stockr _ {1+ Rr—pr ) . ( Rat — Pan + S |, Iir (A4)
Stockay ~ \ 1 + Rai — Pai Rr—pr + o L

The coefficient comprises two terms, but it is reasonable to assume that the first term
is close to 1. And if it is assumed that Rir = 0.1, Rai = 0.05, pir = —0.1 (price fall), pai = 0,
&1 = 0.1 and 8, = 0.05, the coefficient becomes /s, which means that IT capital intensity is
three times greater than the share of IT capital stock to total stocks. That is, higher growth
rates, more rapid price fall and greater depreciation rates mean that IT capital intensity is
overestimated as an indicator of the ratio of IT capital stock.

However, in equation (3), changes in IT capital intensity could be a good substitute for
changes in IT capital stock intensity, as long as the coefficient (/s in the example above)
does not change significantly. In making cross-country comparisons, insofar as this coeffi-
cient does not differ across countries, results for IT capital intensity will hold for those for IT
capital stock intensity. International competition in the computer industry supports this
assumption.
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11.

12.

NOTES

. OECD (1997), Information Technology Outlook 1997, Paris.

For example, Roach (1988) uses US 1/O tables, and Miles and Matthews (1992)
present data for the United Kingdom. An extensive litterature survey can be found in
OECD (1993a).

For example, Berndt et al. (1992) show the skilled labour augmenting effects of IT
stocks, based on time series data in the United States, while Morrison and Berndt
(1991), and Berndt and Morrison (1995) argue that US manufacturing firms are over-
investing in computers. On the other hand, Lichtenberg (1993) and Brynjolfsson and
Hitt (1995), based on firm-level micro data, show that the marginal return on IT capital
is significantly higher than that on other capital inputs.

See Annex 1 for the classification system and availability of data by year and country.

In an intermediary flow matrix, Sector 18. Communication equipment and semiconduc-
tors contains a significant number of non-communication goods, mainly semiconduc-
tors and consumer electronics goods such as TVs and radios. This poses fewer
problems in a capital flow matrix, in which intermediary transactions (semiconductor)
and consumer transactions (TV and radio) are excluded.

Due to the missing sector, all four intensities cannot be calculated for all tables. For
example, in the Danish tables data for Sector 16 are inciuded in Sector 15 and not
separately available. In this case, IT intensities cannot be calculated using Danish
data. In addition, there are some differences in the definitions of capital flow matrices
across countries, and appropriate adjustments were made for Australia and US data.
See Annex 1 for detalils.

It is easy to imagine that the output of ICT products does not fully take into account the
recent rapid quality upgrades in computer equipment (Oliner and Sichel, 1994) and
semiconductors (Triplett, 1996).

In this spillover analysis, direct R&D of non-manufacturing sectors is set to zero due to
lack of internationally comparable data on R&D for these sectors. The most serious
problem is the difference in the sectoral coverage of R&D surveys in each country
(Young, 1996).

This model is a cross-country version of that used in Berndt et al. (1992).

Although IT capital intensity overestimates the IT capital stock ratio, changes in it
capital intensity can be a good approximation under some conditions. Details are
provided in Annex 2.

A very rough estimation of TFP is made, setting 3+ equal to 0.3/0.7 for all sectors and
countries.

See Nyholm (1995) in the case of Denmark, and NUTEK (1996) in the case of
Sweden.
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l. INTRODUCTION

The Internet has been expanding at an exponential rate and is now a topic of
much debate and controversy as its commercial potential and social impact in the
Global Information Infrastructure-Global Information Society (Gll/GIS) increases.
Over the last few years the number of host computers connected to the Internet
has doubled each year, while the amount of traffic it carries every year has
trebled. Many commentators expect this dramatic trend to continue if not to
accelerate.

Much of the economic value of the Internet lies in its provision of a public
network for general electronic commerce and communication.! Policy makers in
OECD countries believe that its continued growth is dependent on market forces;
that regulations, if necessary, should be kept to a minimum; and that existing
national regulatory constraints should be reduced and perhaps harmonized inter-
nationally.2 The market is still young, and it is believed that it needs to grow before
any overall regulatory framework can appropriately be put into place. There are
concerns over particular uses of the Internet — such as for the distribution of
abusive or pornographic material — but as yet these concerns have not resulted in
a general consensus concerning the Internet’s regulation.

The commercialisation of the Internet’s technological and economic organi-
sation will stimulate its efficient growth as a means of mass communication of
information production and delivery, and encourage its development as a medium
of electronic commerce. But it is also important to recognise that the applications
and services on the Internet are nowadays to a great extent being developed by
existing communications, computing and media market players. The very forma-
tive stage of new Internet services and markets makes it relatively easy for
dominant actors in these traditional sectors to quickly extend (and potentially
abuse) their positions in these new service markets. This counterpoising of forma-
tive markets with competition may seem odd at first glance, but we will argue that
it can be quite clearly seen in the interaction and evolution of recent Internet
market structures, digital communications technologies and cost/pricing practices.
Greater privatisation will reduce the Internet’'s traditional public “free-for-all”
nature, and the degree to which it remains as a means of mass communication
and information will depend upon governments ensuring that competitive market
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structures are maintained so that small, medium and large enterprises can all
fruitfully conduct electronic commerce.

As the Internet matures and larger firms begin to stake their positions on it
governments must ensure that competition remains dynamic through guarding
against the development of anti-competitive practices. In particular, trends
towards more “balkanised” forms of traffic routing and payments, vertical integra-
tion of infrastructure, networking and content companies, as well as the develop-
ment of Intranet and browser technologies will need to be watched carefully to
prevent them drastically narrowing the possibilities for future market development.
The issue is not one of governments somehow trying to prevent trends towards
individual privatisation of the Internet (a futile exercise anyway), but of making
sure that market structures remain open enough to allow competitive entry to all
market players.

{(I. DEVELOPMENT OF THE INTERNET: MARKETS, TECHNOLOGIES AND
COST/PRICING TRENDS

The Internet began its existence as an experimental military network, before
its expansion to include US and then global academic institutions. The original
goal of the network was to devise a system which, through the use of the open
and common protocol TCP/IP,® would ensure that computer communications
would not be susceptible to significant disruption in the event of a single computer
or connection being destroyed. It was thus created as an inter-connection of
packet switched networks, in which there is little central management of traffic but
where terminals or servers co-ordinate information flows between themselves.# In
this sense, it was “designed to be chaotic”, or “organised to be disorganised”.

The Internet now interconnects more than 50 000 public and private net-
works, providing access to between 50-60 million people. By the end of 1996,
80 per cent of America’s Fortune 500 companies had sites on the World-Wide
Web, compared with only 34 per cent a year earlier.5 And although estimates
vary, millions of people are projected to spend hundreds of dollars each on on-line
purchases by the year 2000.

The recent remarkable growth of the Internet has only really occurred since
the introduction of commercial market structures in infrastructure and networking
provision. Expansion began as controls were relaxed over who could interconnect
with the existing networks, and the first commercial Internet Access Providers (or
IAPs) (previously operating as non-profit providers of Internet connections) began
offering links to commercial enterprises and residential users. Almost all 1APs
lease transmission capacity from public telecommunications operators (PTOs) for
connections of their facilities to Internet backbone networks. Research and devel-
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opment of Internet backbone networks was originally based on funding by the
National Science Foundation of co-operation between computing and telecommu-
nication companies under the day-to-day supervision of MERIT, a non-profit
organisation. The US Internet was effectively privatised in 1995 when the
NFSNET backbone was shut down and private companies took over responsibil-
ity for ensuring further interconnection.

While backbone services were traditionally supplied by long distance US
telecommunication operators such as MCI and Sprint, these have now been
joined by AT&T and other national PTOs around the world. MFS Datanet, a US
company, still runs the most important Network Access Points® (NAPs) for the
global Internet, while the responsibility for assigning and maintaining top-level
domain names (addresses) has been contracted by the NSF to Network Solutions
Inc., a private US company, until March 1998. But the Internet has been grafted
onto the world’s telecommunication networks via a myriad of leased lines and is
increasingly being developed through capacity internally allocated by the world’s
major PTOs as they themselves become Internet access providers. An important
point to bear in mind concerning market structure, therefore, is that the infrastruc-
tures of the Internet are increasingly made up of PTO-structured capacity.”

Technological innovations in networking and applications software have also
played a major role in the recent growth of the Internet. In addition to creation of
TCP/IP itself, a major turning point for the Internet came with the development of
user-friendly navigation tools over the World-Wide Web (WWW). This in fact
involved two technical innovations. The first innovation was the “hypertext” page
which allowed readers to move to related pages by simply “clicking” on high-
lighted text in the original page, and thus enabled them to move quickly through
information in a non-sequential manner. The hypertext language (i.e. describing
pages which could be “linked”) is known as Hypertext Markup Language (or
HTML). The Internet protocol which manages their transmission is known as
Hypertext Transport Protocol (or HTTP). The “universe” of HTML documents
linked together on the Internet constitutes the World-Wide Web.

The second innovation was of application software known as “browsers”
which provided an intuitive and graphic interface for accessing and reviewing the
HTML pages, thus making the Internet far more accessible to the average user.?
These innovations have facilitated the dramatic growth in both numbers of users
and levels of traffic for commercial applications. But it should nevertheless be
noted that while all these technical innovations are based upon the key principle
of open standards, they are essentially tools for viewing rather than writing con-
tent on the Internet. While they therefore increase the content-viewing capabilities
of the individual user, they leave unaddressed the content-development capabili-
ties of users.
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The rapid growth of the Internet has also come from the low cost of becoming
an Internet Content Provider (ICP) or Internet Access Provider (IAP) and of using
the Internet. Small-scale content providers can set up a Web page for littie more
than the cost of a PC with a modem and a subscription to space on the server of
an on-line service provider or IAP.® One of the key reasons for the low costs is the
open network architecture provided by TCP/IP — data packets take the route
which optimises overall network usage rather than that set by commercial agree-
ments between individual network providers — and the system of resource sharing
practised by |APs.'® Unlike traditional telecommunication services such as voice
telephony, most Internet networks transport traffic from neighbouring networks
free of charge, thus eliminating monitoring and billing costs. This system is known
as “peering”."" In addition, unmeasured pricing of local calls in the United States
has enabled users to connect to their IAP’s international leased-line network for
the price of one local call irrespective of the amount of time they actually spend
on-line, thus encouraging use of the Internet.’ These charging practices inter-
relate to produce an overall low-cost network. The low cost of service provision is
also tied to the development of flat-rate charging for Internet users. If charges
were to become “distance sensitive”, the system would become more complex.

The development of commercial market structures, technological innovations
and pricing and cost practices has thus been crucial to the successful rapid
growth of the Internet. Yet so far this development has been geographically
unbalanced. The United States, where developments are most advanced, still
accounts for nearly two-thirds of Internet hosts and is where most leading Internet
companies are situated. With the exception of the Nordic countries (and in partic-
ular Finland), the European Union is estimated to be a number of years behind
the United States, with only 20-25 per cent of Internet hosts in Europe.

However, non-US Internet traffic is now growing at more than twice the rate
of growth in the United States, and is particularly rapid in Japan where the number
of hosts grew by nearly 48 per cent between July 1996 and January 1997." Yet,
as outlined below, as the number and type of interconnecting networks compris-
ing the Internet has expanded, developments in market structure, technological
innovation and cost and pricing are aiso throwing up challenges to the continued
success of the Internet in promoting electronic commerce. Iin the rest of this
article, we will consider these developments and their implications for
competition.

{ll. CURRENT PROBLEMS AND CONSTRAINTS

The problem increasingly facing continued development of the Internet today
is that many of the administrative and business procedures that were designed in
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the days of a single, non-profit backbone interconnected with a number of aca-
demic and research networks are no longer appropriate for the new and multiple
commercial networks and services. Certain issues have become increasingly
central to the further general use of the Internet as a public network, and particu-
larly for its development as a mass medium of electronic commerce. Many of
these trends result from the growth pains of rapidly developing demand for infra-
structure and applications. In most cases the private sector already is or will be
able to make the appropriate adjustments, but in certain cases government over-
sight (or government provision of a forum for the airing and balancing of a range
of social and private-sector interests) may be required. The main issues are:

— Low network reliability and quality of service due to the pressure of unprec-
edented demand for access and inherent design feature, and a high per-
ception of insufficient security and validation for serious commerce. The
Internet has worked on a “best-effort” basis, which can mean that when,
for instance, a particular buffer becomes overloaded, data can simply be
dumped. A related aspect is that, although applications vary significantly in
their network demands, ' there has in the past been no way for a packet of
data to request or receive priority or preferential treatment when needed.

— Another problem has been the lack of a cost-based charging framework (at
both wholesale and retail level), which can lead to unreliable and inefficient
allocation of resources and investment incentives. The traditional practices
of unmeasured flat-rate charging and open interconnect between |APs with
no system for cost-based settlements, have created incentives for “free-
riders” and lead to congestion. As a result, certain IAPs have been in a
position to let others take responsibility for the major investments in leased
lines and traffic and routing tables. This problem has been exacerbated by
the fact that the routing of Internet communications is often remarkably
circuitous. A vast majority of packets go through NAPs in the United
States, even if they are in fact destined for, say, neighbouring European
countries. But solutions drawing both retail and whole prices towards costs
will inevitably favour larger IAPs and infrastructure providers as they have
larger economies of scale and greater control over their cost bases.

— Consumer confusion in the face of branding, marketing and content
proliferation. As usage moves to the mass market, there is increasing
demand from consumers for simplification and the one-stop shop. Thus
the market becomes more susceptible to, for example, the “full integration”
principle of Microsoft — i.e. one “brand” for operating system, applications
and Internet software — and programming (the return of pre-packaged,
one-to-many broadcasting) by content providers.

— Ambiguity as regards the regulatory framework. This applies particularly
strongly at the international level, although also at the federal level in some
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countries where states have relevant powers and authority. In addition, the
present domain name allocation process is leading to conflict and confu-
sion as regards trade-mark and copyright issues, particularly in relation to
private ownership of collective resources.

All these difficulties can lead to the fragmentation of the Internet as a public
medium of mass electronic commerce. In order to develop responses which will
be appropriate, a structure of competitive relations between players involving
regulatory models and measures for the industry is needed by governments.

IV. MODELS OF THE INDUSTRY

At the simplest level, the Internet industry can be horizontally divided into
three segments or types of players where value is added:

i) infrastructure provision;
ii) network software and applications; and
iii) service content origination and programming.

Up until a few years ago Internet development was dominated by a fairly
clear separation between these three layers. The basic provision of infrastructure
(transport) was the predominant area of activity; but software and applications are
now developing dramatically. However, the distinction between i) and ji) is
increasingly blurred. Provision of content iij) has lagged behind the others in terms
of maturity, market power and commercialisation, but is now beginning to grow
rapidly.

Many of the smalier players which have grown in these new markets are
becoming increasingly worried that dominant players from traditional sectors are,
or will be, launching strategies to move up or down the value chain. However,
there is currently probably still great potential for early movers in the market for
content aggregation and provision. On the other hand, rapid innovations in market
segments can themselves raise barriers to entry as they become more
sophisticated.

The OS] model'® gives regulators a useful means of addressing this techno-
logical issue by focusing on the essential underlying network architecture which
vertically links these three horizontal sets of value-adding actors. Analysts favour-
ing this model tend to work on the premise that Internet market segmentation of
value adding must ultimately be based on the practical possibilities offered by the
technical structure'® of Internet networks themselves. That is:

i) The “hard” physical connection (copper, fibre, wireless, including satel-
lite). These are generally telecommunication and cable TV operations.
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ii) The Datalink which is concerned with node-to-node transmission. This is
also generally a telecommunication operation.

iii) The Network which routes the data and forms data packets. Certain
telecommunication operations are now venturing into this layer. More
commonly it is provided by specialised companies such as America
Online, UUNet and Compuserve.

iv) Transportation ensuring delivery. This is more or less carried out by
access and service companies such as UUNet, AOL, Compuserve,
Sprintlink.

v) The Session Layer which starts, stops and governs the transmission
order — this is where transport starts to merge with software and content.
In this category there are both access providers, software and service
providers: Sun, Netscape, Microsoft, AOL, Compuserve, etc.

vi) Presentation and syntax for data conversion which makes the “session”
layer available to the application layer (ASCII, binary conversion, encryp-
tion). Sun, Netscape, Microsoft, AOL, Compuserve are companies active
in this area.

vii) Applications layer — the communications applications for e-mail, file
transfer, client server applications (e.g. Netscape, Microsoft, Yahoo).

This model specifies that each of the seven layers deals only with the layers
immediately above and below it, and suggests that companies will be most
successful in attempting partnerships and alliances with other companies immedi-
ately above and below them (i.e. that this is the only way to realise and utilise true
and sustainable synergies and competitive benefits). However, it also recognises
that there is much flexibility inherent in the integration of these multiple layers.

As the model indicates, however, vertical relations between actors in different
infrastructure, computer-software and service-content markets can be vital in
determining competitiveness in new Internet services. It is not the task of competi-
tion policy (or general government policy for that matter) to avoid or pre-empt
such a development per se, and there are certainly arguments supporting syner-
gies and consumer benefits of such integration. It is not possible to rigidly cat-
egorise the key competition issues arising from these challenges thrown up by the
development of the Internet as a sector, or meshing of sectors, as purely of
telecommunications, computing/software, or content concern. Clearly there are
aspects of all three: important bottlenecks exist in each respect, and it will be
important for policy makers to watch the vertical moves of dominant players in
telecommunications, computer software/operating systems, and content as they
move towards each other and towards that area which is currently characterised
by smaller, independent content, service and applications providers.
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Market structure, players and vertical integration in the Internet market

While Internet traffic mainly consisted of e-mail and simple file transfers, the
focus of competition concerns was mainly at the level of infrastructure markets.
For instance, there may be a “logic” and a significant consumer benefit resulting
from the movement of the major telecommunications operators towards more
integrated provision of Internet services. It is arguable that a dynamic which
moves away from the chaotic network of networks provided by a myriad of service
providers and carriers, and towards a more organised and co-ordinated end-to-
end service'” for Internet communications, is both inevitable and attractive. This
logic may result from the need to better co-ordinate management of networks in
order to organise a system for prioritisation of packets. As corporate real time and
higher bandwidth services (such as video conferencing) are increasing in demand
and being provided over the Net, it is essential to provide a means whereby
certain transmissions can be labelled as urgent priorities and guaranteed to be
delivered without delay.'® Corporate users demand the option to pay more and be
assured priority. Such payment would also add to the resources available to
upgrade and improve the available networks.

With the development of more complex multimedia applications and services,
competition concerns should properly widen to include actors in computing-
software and service-content markets. For instance, the integration into one
browsing/menu/server system of the ability to deal with all files, documents,
applications and communications (for WANs, LANs and internal PC applications)
may be both an attractive development for consumers and a logical market
development. In regard to content, simplicity in finding and ease of use of service
content may be a useful consequence of “push”, or broadcast services packaging
material in well-organised programmed formats, rather than individual consumers
having to search chaotic and idiosyncratically organised databases.

Yet what should ultimately be of concern to competition authorities is whether
such vertical integration between infrastructure, computing-software and service-
content actors creates barriers to horizontal market entry and competition in new
Internet markets. In other words, the question is whether vertical integration
prevents small, innovative independent companies from developing Internet net-
work access, applications and service content in horizontal markets (say, in the
supply of components to large companies) along the supply chain. It is vital that
competition policy ensures that moves towards greater vertical integration and
concentration in the industry (by dominant players in the software sector, the
telecommunication sector and the publishing sector) are indeed the result of
market forces and pro-competitive strategies based on real, sustainable competi-
tive advantages and synergies. Competition rules must prevent dominant players
from pursing vertical integration based on tying strategy or other ways which are

55



distortionary, anti-competitive, defensive and/or predatory, and which prevent the
development of alternative means of accessing, using and publishing material on
the Internet.

The key challenges for the application of competition rules to vertical integra-
tion in this new sector will be:

— to balance the risks of market foreclosure with the apparent benefits to
consumers; and

— to ascertain the difference between pro-competitive commercial behaviour
and anti-competitive strategies on the part of dominant players.

For the foreseeable future, though, it will continue to be difficult to fit the
industry into neat and sustainable market definitions. It should be recognised that
many companies are today pursuing fairly unrefined “Internet strategies” under
conditions of flux and uncertainty. To this extent, consideration of current integra-
tion or segmentation trends often requires a due degree of scepticism. The
structure of the market for both infrastructure and service provision is still remark-
ably fluid and the key areas for adding value and profit will continue to change as
the Internet develops. This should be borne in mind for the purposes of applying
competition rules. Regulators will be unable to rely exclusively on sustained
modeils of the industry, and may need to focus on the activities of groups of
companies, or even on individual market players, within the developing market
structures of the Internet.

Network infrastructure provision

Public Telecommunications Operators (PTOs)

Public Telecommunications Operators are the major, though not sole, provid-
ers of physical Internet infrastructures. The Internet clearly represents both a
strategic threat and a potential opportunity for PTOs. To some extent, they are
faced with a choice of cannibalising revenue streams now on existing services (as
the low-margin pricing structure of Internet transport puts pressure on their high
margins for long-distance communications) or failing to establish a position in the
new Internet services market (a potentially high-value market). But PTOs also
gain an increased source of revenue from the growth of Internet traffic, and many
are able to provide “high-quality” Internet transport services to 1APs and ICPs for
whom quality is becoming an increasingly important differentiator and for which
they are prepared to pay a premium.

In entering these new service markets themselves, PTOs enjoy strong com-
petitive advantages over existing IAPs and ICPs. In general, companies owning
their own infrastructure have a significant cost advantage over those who have to
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lease them from PTOs in order to gain entry to the |IAP market, as this allows
them to develop economies of scale. But the PTO competitive advantage lies not
just in their ubiquitous networks, but also in relation to 1APs and ICPs in their
established customer relations and billing systems. Although infrastructure liberal-
isation should, in the long run, alleviate the pricing of leased lines above costs, the
effects of competition will take time to take hold.'®

In addition, emerging Internet protocols (TPs) developing in response to
demands for more predictability and less congestion on the Internet, allow for
prioritisation of certain packets (for exampie allowing real time voice/video to have
priority over e-mail). The deployment of such protocols often requires that the
disparate groups of backbone, regional and IAPs agree on how such priorities will
be denoted and handied. As a result, it may well be that PTOs will end up
dominating the current niche players providing Internet access services (IAPs
such as UUNET, PSI, ANS). The latter group may be driven from the market but
more likely will be acquired or taken over.

This trend towards increasing co-ordination amongst disparate groups, or
even end-to-end provision by single groups, is strengthened by the more efficient
pricing and charging mechanisms being developed to provide better incentives for
investment and resource allocation and to prevent uneconomic usage of capacity
resulting from unmeasured charges. New, more complex pricing arrangements
are also expected to accelerate the trend towards larger PTOs, or co-ordinated
alliances or partnerships, providing end-to-end reliable Internet service.

In considering these issues, competition authorities will need to consider the
extent to which those seeking increased reliability, security and quality of service
(and willing/able to pay extra for it) are satisfied with progressive reforms in
Internet service compared with offers of more closed or centrally managed P
solutions. Whether or in what form such developments occur is clearly not some-
thing which should be pre-empted per se by application of competition rules. But
competition policy must equally ensure that it is market forces which decide the
outcome of technological development and that the behaviour of PTOs is compet-
itive rather than defensive or predatory.

The issues outlined above largely relate to questions of infrastructure provi-
sion, and it is unclear how these factors lead naturally to PTO dominance of
provision of Internet services per se, as offered by ICPs, where the economics are
largely different and relate to programming capabilities. Whilst their competitive
advantages in the Internet service market (as major infrastructure owners) cannot
be ignored and should not necessarily be prevented (in as much as these benefit
the consumer), PTOs should be prevented from abusing their dominant position
in infrastructure markets in order to gain unfair advantage, and even foreclosure
possibilities, in these new and growing service markets. Competition authorities
will need to monitor this aspect of vertical integration.
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Cable TV and satellite companies

Cable TV and satellite operators are another group of physical Internet infra-
structure providers. Like PTOs, cable and satellite operators are also faced with
perceiving the Internet as both a threat (i.e. to their own plans as providers of
broadband interactive services) and a source of new revenues by becoming
themselves IAPs or ICPs. Although cable modems?® have been difficult to
develop, a number of cable companies in the United States, the European Union
and Australia have or will begin offering high-speed Internet access in 1997.
Cable and satellite companies generally plan to offer proprietary packaged con-
tent (e.g. pay TV channels) along with Internet access, in much the same way as
on-line service providers (such as Compuserve and America Online) are doing.
While these companies do not have the same infrastructure advantage of PTOs
(particularly as regards long-distance backbones) in regard to IAPs, they do have
programming expertise which gives them competitive advantages in relation to
ICPs.

There are certain limitations associated with this development, however.
Both the penetration and the technology of cable and satellite networks varies
greatly within and between OECD countries. It is not yet known whether consum-
ers will be prepared to pay for such an increase in access speed (unless they are
subsidised by the service provider — which is unlikely given the non-proprietary
nature of Internet access), and these modems will also be expensive (they can
currently be produced for around US$300). There is also the potential problem of
“packbone meltdown”: significant increases in demand for high bandwidth may
surpass the capacity of current backbones. This may be particularly true of the
business market, where use of e-mail may be progressively replaced by video
and audio conferencing. However, cable TV operators are developing caching
technologies with rapidly increasing storage capacities. Competition authorities,
therefore, seem to have less to be concerned with any potential anti-competitive
impact of cable and satellite TV companies entering the Internet market than with
PTOs — except, of course, where the provider is also a PTO, as is the case in
some OECD countries.

Internet Access Providers (IAPs)

IAPs offer connectivity to individual and corporate users and are the commer-
cially least established of the three infrastructure groups. Unlike OSPs they do not
provide their own content, but many are now offering WWW space (the ability to
set up one’s own “home page”) to subscribers. Since there are low barriers to
entry to this market, many small companies have rushed in, but the developing
structure of the market is already putting pressure on many of the smaller start-
ups. The most important trend in this context is the merging of IAPs as the
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industry consolidates: take-overs and mergers are generally aimed at providing
greater economies of scale. As the Internet becomes more commercial there is
expected to be a move away from the simple “non-settlement” system for han-
dling each other’s traffic. If payments become increasingly measured or rational-
ised (based on costs of transportation), this will progressively add to the competi-
tive advantage of larger IAPs with greater control over their own or leased
backbone networks.

Network and applications: software developers

The important point for competition policy concerning actors in network and
applications software markets is that, while the market should be the deciding
factor concerning overall development, the Internet market is at such an embry-
onic stage of development that dominance in one of these key sub-markets can
determine the outcome in others. The possibility for abusive and distortionary
behaviour is high, and should be watched carefully, precisely because, while
Internet architectures free services from physical infrastructures to a degree
unavailable with previous media, it ties them to a logical structure which can
potentially be monopolised by computer-software companies if these sub-markets
remain uncompetitive. In particular, the potential for tying the viability of applica-
tions functionality and service content to particular operating-system or browser
software threatens the open and dynamic nature of the Internet.

At a general level, the market for Internet networking and applications
software is dominated by two companies: Netscape and Microsoft. Both produce
server software (web browsers), client software (for such things as Internet
telephony), as well as software for Internet security (particularly for securing
electronic commerce and for protecting company information — this involves
encryption and software “firewalls”), and (recently) software for Internet TV.

Competition between the two exists not only over market shares in these
products, but, more broadly, over different visions of the future significance and
role of the Internet vis-a-vis the PC, servers and operating systems. Microsoft, the
undisputed dominant player in the market for PC operating systems (with around
an 80-90 per cent share), launched the Microsoft browser, Internet Explorer 3, at
the beginning of 1996 and has since managed to gain around 25 per cent of the
market. Its aim, however, is to “draw” the Internet service “down into” the PC
operating system through increasing vertical integration of Microsoft products and
standards. This contrasts with the opposing vision of Netscape (which holds
around 75 per cent of the browser market) of increasing reliance on networked
software and applications on the Net, which is particularly effective when used
with “dumb” network terminals for reception.
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Netscape has formed an alliance with Oracle, the largest corporate database
software producer, and Sun Microsystems, the largest producer of server equip-
ment and software, to develop software for (relatively) “dumb” network computers
(Ncs) which are designed to be a low-cost alternative to PCs. Microsoft has also
been developing slimmed-down software for PCs. But, perhaps more signifi-
cantly, the company has also been developing programmed content services —
most notably in its Internet news and entertainment alliance with the broadcaster
NBC, called MSNBC. Both Microsoft and Netscape have been developing
networking and applications for “push” Web software (which will reshape the
Internet into a mould closer to TV). At present, the technologies of the two
companies work to different proprietary standards, which means that publishers
and users will lose some functionality and content on machines using the rival
company’s software.?!

What is clear from this is that Internet browsers provide a more sophisticated
way for users (especially corporate users) to deal with files than simple PC
operating systems, and have thus become the key driver for software developers
of commercial services on the Internet. It would be wrong, however, to see issues
of competitive markets solely in terms of product development strategies for
browser technologies. Broad structural tends in technological innovation are also
established by differences in demand (and particularly in relation to differences
between residential and business demand), and policy makers must also be
aware of the significance of these in maintaining or undermining competition.
Initially much of the marketing and “hype” concerning Internet services were
directed at the residential consumer and focused on developing electronic com-
merce for services, information, entertainment and transactions in the home.
Internet software producers have been aware for longer than most of the market
that the browser’s potential is less as a product in and for itself than as a vehicle
or “platform” for the most lucrative and profitable market of business applications
software. This is particularly pertinent in relation to the development of Intranet
technologies.

Intranets are networks based upon the Internet Protocol (IP) and used by
companies for their internal communications — either by deploying a private net-
work using Internet technology (but with their own lines and routers) or by creating
a virtual private network or “closed user group” on the public network. Using IP-
related products on private networks is increasingly becoming a cheaper, easier
and more efficient solution for corporate customers than traditional data networks
as, for the most part, the problems associated with the public Internet do not
exist.22 For competition policy the important issue is that, if the take up of the
Intranet market continues, it can be expected that IAPs and infrastructure provid-
ers will increasingly offer (as they have already begun to) complete Intranet
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solutions over their own private networks rather than via the public Internet. The
important questions raised in this context are:

— the extent to which the Internet becomes more driven by corporate inter-
ests and services as it becomes more commercialised; and

— the extent to which the current problems of reliability, security and unsus-
tainable pricing practices are overcome on the public Internet, without it
losing the characteristic advantages it gives to domestic users (non-dis-
tance sensitive pricing, network sharing, open protocois).

One of two scenarios may occur. On the one hand, the Internet will develop
to allow for prioritised traffic and the organised reservation of capacity; this, in
time, will make it feasible for corporate communications to “return” to the public
Internet. On the other hand, the current trend whereby increasingly companies
seek IP solutions off the “Net” may continue: PTOs and IAPs will increasingly
cater for this market — with the former using alliances and partnerships to offer
reliable end-to-end solutions — so that ultimately an alternative, more organised
“Net” of Intranets will develop. Organised and managed end-to-end telecommuni-
cation solutions might then draw in 1APs to lease such capacity for residential
users.

However, compared to the general market (which includes the consumer
market), the corporate Intranet market is much more competitively structured and
dynamic. Microsoft, Netscape and [BM/Lotus are essentially battiing it out to
become the industry standard for corporate Intranets. So Navigator and the Web-
server products are, in this sense, simply a means to an end. Already, over 80 per
cent of Netscape sales are actually to corporations which buy not just browsers
but server software. However, naturaily, the value of Intranets will be severely
limited if they cannot “break out” onto the public Internet. So questions of market
structure, technological innovation and costs and pricing in a general public
Internet will remain pertinent. Competition authorities, by supporting competition
in the corporate Intranet market (an easier task than doing so in the general
Internet market) can help ensure long-term development of competition in the
broader (including the consumer) Internet market.

Service content origination and programming: Internet Content Providers
(ICPs) and Online Service Providers (OSPs)

Originally offering news, entertainment and information as a proprietary ser-
vice to their own subscribers and “closed” to the Internet, nearly all OSPs have
now switched to using WWW browsers as their interface fo content and to provid-
ing full Internet access alongside their own proprietary content. They face increas-
ing threats from big publishing and media companies entering their market as
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electronic commerce on the Internet develops. Internet Content Providers (ICPs)
provide individual services over the Internet. Increasingly, ICPs are joining with
OSPs and media service companies in order to benefit from the competitive
advantages of packaged programming.

The question for competition policy is again one of the extent to which the
entrance of traditional media conglomerates, and in particular any alliances they
might form with computer networking and applications software companies, will
result in exclusion of smaller producers. At the moment there seems little direct
evidence of this occurring. However, the more extreme demands that some of
them have been making in relation to intellectual property protection could have
the same effect.?®

V. REGULATORY FRAMEWORKS AND MEASURES

Regulatory frameworks and measures can aid the development of the
internet as a general means of electronic commerce. To date, much of the debate
over legal and regulatory structures has focused on the question of illegal or
controversial content. While these issues are important, a narrow concentration
on them can obscure the importance of developing laws and regulations which
facilitate the competitive development of the Internet.

The Internet is not entirely “unregulated” — existing regulatory frameworks
apply already in a number of cases; for example, to telecommunications opera-
tors as infrastructure providers and to publishers (and particularly broadcasters)
of service content. In the interests of undistorted competition, new regulations
directed at the Internet are therefore as a general rule unnecessary and should be
avoided. In some cases, however, there may be a case for reform of existing
regulations. This is particularly the case where convergence between infrastruc-
tures, networking technologies and services content is resulting in international
alliances between traditionally dominant providers from these three sectors for the
purpose of producing and delivering new services. While international alliances in
traditional markets will almost always result in increased market competition, in
new Internet service markets they could result in less competitive markets unless
existing national regulations (on, for instance, broadcasting) are relaxed. No inter-
national competition authority yet exists which could prevent this occurring, and
the process of bilateral or multilateral negotiations to resolve anti-competitive
behaviour would be ineffectively long in achieving any results. So the critical
guestions become which regulations should be applied to the Internet in order to
achieve balanced and sustainable growth, and how?

Particular regulatory measures will and should differ across countries,
depending upon levels of market development. Because the Bell companies in
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the United States have (until very recently) been exclusively local carriers, and
have been obliged to offer flat rate or unmeasured local calls, local Internet
access prices are lower than in many other OECD countries and allow US users
to stay on-line as long as they like without incurring any extra cost. Low local cail
charges are to a large extent financed through cross-subsidy by interconnection
charges which long-distance operators have to pay the Bells to deliver calls. IAPs
in the United States thus benefit from subsidised use of the local network; yet they
do not have to contribute towards this “subsidy” (which resellers and long-
distance operators have to pay) since they are currently exempted as “enhanced
service providers” (in contrast to voice providers) from contributing towards that
part of a telephone bill which goes towards the cost of interconnection.

This situation has certainly encouraged growth and use of the Internet in the
United States, but may be unsustainable in the longer term. Telephone connec-
tion to the Internet has led to dramatically increased demand for local circuits
which is seen by many to threaten the general practice of flat-rate charging for
local telephony. Both long-distance operators and cable TV providers are com-
plaining of unfair and inefficient use of customer access resources. Does this
imply that local operators should not be allowed to discriminate between Internet
and traditional voice traffic for charging purposes? Under current Federal Com-
munications Commission (FCC) proposals, interconnection charges will be
reduced, and this will remove the cost basis of discrimination. This will, in turn,
reduce the ability of local operators to provide unmeasured local access charges,
and should to some extent slow demand for connections to the Internet.

In other countries, the situation is different. The OECD has highlighted how
existing tariff practices and price levels are acting as a barrier to Internet access
growth in many countries, and how bottleneck control of infrastructure by PTOs in
many of its Member countries is restricting Internet market growth.2* |{APs and
ICPs in the European Community, for instance, often have to charge more to their
customers since their own telecommunication infrastructure bills are higher. In
particular, European IAPs are paying higher leased line charges than their US
counterparts for connection to the local loop. In addition, in many OECD coun-
tries, local charges tend to be measured by time (and are generally much higher
than in the United States, even for short calls). \

Liberalisation of voice communications by the European Union in 1998 — and
now in many other countries as a resuit of the agreement in the WTO for liberal-
isation of basic telecommunications — shouid help redress this situation in the long
term. But rebalancing of tariffs in the absence of competition at the local level
could actually exacerbate the problem in the short term. Thus the pricing debate
in Europe and elsewhere has tended to be reversed from that in the United
States, focusing on the risks of excessive PTO charging and its potential detri-
mental effect on growth of Internet use. The growth of Internet services in Europe
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and elsewhere can therefore be stimulated for the time being and for the foresee-
able future by being regulated as “enhanced” or “value added” rather than as
voice services. In general, given the uncertainty and flux, it is important for
competition policy in the area of Internet pricing to focus on two key issues:

— Charges for use of local-loop telecom infrastructure (on what basis should
wholesale and retail users be charged? Can/should they be charged differ-
ently for switched and packet switched services?).

— New arrangements involving PTOs and IAPs for handling international
backbone Internet traffic. Agreements should be notified at the earliest
possible stage and watched carefully in order to ensure that traffic flows
and pricing are not being organised in an anti-competitive manner.

The Internet market is, though, an inherently global medium — not only in its
reach of customers and service, but more deeply in its essential indifference to
physical territory or geographical space. Thus any problems concerning anti-
competitive behaviour by major players may need to be dealt with in an interna-
tionally co-ordinated and co-operative fashion. The United States and the
European Commission have recently been developing expertise in such co-
operation in the area of international telecommunications alliances, and it needs
to be considered how this can be extended further — both with other countries and
in terms of international alliances between major infrastructure providers, network
and applications software providers, and service content providers.

One area in which some further international harmonization of approaches
may be desirable is in the area of controversial content and conduct. The 1995
US Communications Decency Act, which would have made it illegal to even
receive or display “offensive” material on one’s PC, was overturned by a US
Court on the basis of the US Constitution and the right to freedom of speech.
Such constitutional safeguards are not prevalent in most other OECD countries.
The crucial point here is that Internet content should not be regulated as a
“broadcasting” nor even as a “new audio-visual service”. For the most part
Internet content is received as a point-to-point service. In this sense content
issues should be defined, for regulatory purposes, as closer to the publishing
paradigm than the broadcasting one. However, as the Internet is used more and
more for broadcasting purposes, international agreement on regulations for
securing competitive market entry may be usefully developed.

VI. CONCLUSIONS

As the Internet grows in popularity, the commercialisation of its technological
and economic organisation will bring about greater privatisation and reduce its
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traditional public “free-for-all” nature. This fragmentation will overwhelmingly be a
good effect, and will allow the efficient growth of the networks which comprise the
Internet. But the degree to which this process goes, and in particular whether it
sustains the Internet as a means of mass communication of information produc-
tion and delivery, will depend upon whether governments ensure competitive
market structures where small, medium and large enterprises can fruitfully con-
duct electronic commerce.

Governments need to develop appropriate regulatory models for ensuring
that vertical integration between major infrastructure providers, network and appli-
cations software providers, and service content providers do not result in stifling
the growth of small and medium-sized enterprises. Though appropriate regulatory
measures will differ from country to country according to the level of market
development, some areas of international co-operation and co-ordination may be
required.
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10.

NOTES

. For an analysis of the fluid and dynamic nature of the Internet, see Kevin Werbach,

“Digital Tornado: The Internet and Telecommunications Policy”, OPP Working
Paper No. 29, Office of Plans and Policy, Federal Communications Commission,
Washington, DC 20554, March 1997.

. See, for example, Ira Magaziner, “A Framework for Electronic Commerce”, White

House Information Infrastructure Task Force, various drafts, 1997. This can be found
on the Web at http://www.iitf.nist.gov/eleccomm/glo—comm.htm.

Transmission Control Protocol/Internet Protocol. These are, in fact, two open proto-
cols, the network protocol and the transport protocol, that are the foundation of the
Internet. One of the most powerful characteristics of the networks based on TCP/IP is
that computers are “peers” — the open interface is two-way, so each computer is
capable of initiating and responding to requests. This type of platform allows “indepen-
dent interoperability”, i.e. a document may exist simultaneously on many users’
machines, and the PC is at the same time both “client” and “server”.

Traffic flows are largely decentralised. But there are only eleven root servers that
handle central address routing — and nine of these are located in three places in the
United States (and one in Finland and, recently, one in the United Kingdom).

See The Economist, 10 May 1997, “Survey Electronic Commerce”, p. 4.

These are the points at which multiple backbone providers can interconnect. A huge
proportion of traffic runs through MFS’ NAPs MEA-EAST (Washington) and MEA-
WEST (San Jose). The other three US NAPS are in Chicago (Ameritech), San Fran-
cisco (PacBell) and New York (AT&T).

See OECD, “Information Infrastructure Convergence and Pricing: The Internet”
[OCDE/GD(96)73], Committee for Information, Computer and Communications Policy,
Paris, 1996. This paper can be found on the Web at http://www.oecd.org/dsti/
sti—ict.html.

“Browsers” enable users to view data, determine what it is and configure it for display,
thus simplifying Internet navigation. The first browser of any impact was Mosaic,
developed in 1993 and distributed free over the Internet. The consequent commercial
company, Mosaic Communications, was renamed Netscape Communications in 1994.
It now provides the navigational software for around 80 per cent of the market.

However, many ICPs will have their own servers and fixed-line connections o a
backbone provider.

For IAPs, major costs are hardware (servers, routers and modems) and telecom
leased lines or virtual networks.
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However, smaller IAPs are increasingly paying for interconnection with the networks of
larger operators.

See OECD, “Information Infrastructure Convergence and Pricing: The Internet”
[OCDE/GD(96)73], Committee for Information, Computer and Communications Policy,
Paris, 1996, and OECD, Communications QOutlook 1997, Paris, 1997.

See Le Monde, 21 April 1997.
Real-time radio or video, for instance, places much greater demands than e-mail.

The Open Systems Interconnection model was developed by the International Stan-
dards Organisation over the past 15 years in order to provide an open-standard
reference for network development. It describes the building blocks of networks from
the foundation up.

In other words, successive layers allowing greater functionality.

l.e. one (or a small number) of end-to-end global Internet network services (including
datalinks, network routing, transport, etc.).

This is comparable to a service such as Federal Express as compared to the post.

Such an advantage is reasonable where essential facilities are not involved — i.e. once
there is competition in the infrastructure market — as it is largely based on economies
of scale. In a sense it is just this advantage which underlies the logic of investment in
infrastructure. The question for competition policies is under which circumstances
such an advantage should result in restrictions or conditions on vertical integration
between infrastructure provision and Internet service provision itself.

Cable modems allow data on broadband cable networks to be converted into the
appropriate format to be “read” by the PC (or PC/TV). They allow information to be
downloaded from the Internet at speeds of up to 10Mbit/s, which is fully sufficient for
video and multimedia. This compares to rates of 9.6-28.8 Kbits/s over the PSTN and
up to 64kbits/s using ISDN.

For a discussion, see Financial Times, 2 June 1997.

WWW Browsers work on all computer platforms. It is estimated that the future distrib-
uting systems using Java have the potential to reduce the cost of running a LAN (Local
Area Network) by at least 25 per cent.

See also the article by Edward Barrow in this issue of the ST/ Review.

See OECD, “Information Infrastructure Convergence and Pricing: The Internet”
[OCDE/GD(96)73], Committee for Information, Computer and Communications Policy,
Paris, 1996.
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I. INTRODUCTION

There are perhaps increasing numbers of people involved in the digital envi-
ronment of the Global Information Infrastructure-Gilobal Information Society who
view copyright as a tool of oppression, used by big publishers and media houses
to stifle freedom of expression. In this article | shall attempt to demonstrate that
copyright is, in fact, a means of empowerment; that it encourages freedom of
speech; and that it promotes economic development. However, | will also argue
that it must be tempered by anti-trust provisions to achieve a balance between
anarchy and rigidity. While problems do exist in enforcing a more equitable and
economically productive form of copyright, many of these probiems are being
resolved by digital technologies themselves which lower barriers to market entry,
protect individual copyright holders and facilitate their remuneration.

Il. THE PURPOSE OF COPYRIGHT

The cornerstone of the information society is the information economy. If it is
impossible to develop to earn a living, or a return on substantial investment, from
the information society, then there will be no information economy and the infor-
mation society itself will wither. Copyright is above all a mechanism which allows
creators and investors to exact a charge for the enjoyment of their work, and thus
earn a fair living.

Copyright is a technology-driven legal construct; it was the printing press
which forced its development. Throughout its history, new technologies have
been absorbed and the law has changed to address new issues arising from the
technology. Photographs, gramophone recordings, films and radio and television
broadcasts have been accommodated into the copyright framework. As a result of
copyright, new media industries have developed around the emerging
technologies.

A consequence of the diversity of the technologies driving copyright is that
the law itself has evolved to be technology-independent. It does not regulate
printing directly, but the making of copies — by whatever process. It does not
protect the physical object — books or compact discs — but the underlying creative
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literary or musical works. That principle has been further refined, so that copyright
protects only the creative manner in which the ideas contained in the work are
expressed. The distinction between an idea and the manner of its expression is
fundamental to copyright law, and (at least theoretically) resolves the problem that
copyright might bestow a monopoly on knowledge.

Copyright is not the only way creators and investors can earn a return: | will,
however, argue that it is in principle the fairest and best system. The alternatives
are second-best.

lll. THE ORIGINS AND DEVELOPMENT OF COPYRIGHT

Copyright gives the owner of copyright, the author, the right to control use
made of his or her material. It thus extends to intellectual creations the natural
justice that applies to physical objects. Ownership of a physical object arises
either through purchase or through manufacture. That is, | can get something by
buying it or I can make it. Natural justice requires that authors and artists ought to
have control of their creations; indeed, until they start to publish them, they
naturally do.

Historically, copyright originated as a Faustian pact between printer-
publishers (the booksellers) and the state, whereby monopolies and market regu-
lation were granted to the former in return for political and religious censorship by
the latter. Governments and churches were at the time feeling threatened by the
fact that new printing technologies meant that reading had moved outside their
cloistered control, and wanted to find a way to control the printing and circulation
of material they considered to be seditious. Printer-publishers, for their part, found
themselves competing in the production of popular works, which undermined the
investment of the first printer to typeset the work. In the United Kingdom, the
medizeval guilds of the City of London had the power to impose controls provided
that printing was handled by their members. By the end of the 17th century — a
century which saw the end of absolute monarchy and the emergence of parlia-
mentary democracy — this system had outlived its usefulness. The mediseval
guilds had, along with the monarchy, lost much of their power, and printing had
spread well beyond London. A new form of copyright was required and, in 1709,
the Statute of Anne enacted the first modern copyright law. This law revolution-
ised copyright by making the author, rather than the printer or bookseller, the first
owner of copyright.

Nearly two centuries later, the natural justice of the principle of copyright as
an author’s right was evident enough to become the basis of the Berne Conven-
tion. The right itself has proved to be extremely flexible, and has adapted to suit
the development of technology. At its core has been the right to control reproduc-
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tion; whether it is appropriate that that right should be inflexibly applied to the
entire range of products in the information age is today the subject of some
debate, but that the author (and his or her heirs or assigns) should have the right
to control exploitation is considered basically just. The converse of this fundamen-
tally just principle is that those who enjoy the work — readers, viewers, etc. — are
normally the ones who pay for it. Copyright is thus a mechanism which allows the
normal processes of trade — the consumer pays, the producer receives — to
operate in the realm of works of the inteliect. However, alternatives do exist.

IV. THE ALTERNATIVES TO COPYRIGHT

The alternatives to copyright are advertising and patronage. They have a
long history. We should not forget that some of the greatest artistic works in the
world were created under systems of patronage: but that was in an era when
wealthy and powerful people such as the Electors of Hannover, or the Medici of
Florence, could induige their whims without concern for democratic principles of
justice.

Until very recently, however, it was practically impossible to exact a direct
charge for the enjoyment of broadcasting. In OECD countries, broadcasting
developed under two basic models: the advertising-funded independent sector,
and licence-fee funding. The BBC in the United Kingdom was until very recently
arguably an excellent model of modern-day patronage — largely due to the
organisation’s robust independence which is unique, and which is accidental
rather than intrinsic. In this case, the patronage is a two-tier model; the govern-
ment gives money to the BBC for programming, some of which the organisation
keeps itself and some of which it further advances to outside producers.

Besides, it is becoming clear that broadcasters themselves — if not yet the
viewing public — believe that the future lies in pay-per-view: that is to say, payment
for enjoyment. In some countries (such as the United States), advertising-funded
broadcasting has been the norm; whilst in others, patronage has been more
directly controlled by the state, but controlled indirectly through it by political
parties, as with television stations in ltaly; or in part by various religious groups (as
in the case of the Netherlands); or by the state directly (as was the case in the
former Soviet Union and its satellites). But even for broadcasters, copyright is
important; it allows them to resell their programmes to other broadcasters, and
this is becoming more and more important as a source of income whatever the
primary source of their funding.

mediaeval

State funding is a particular form of patronage; mediseval patrons of the arts
used their control of arts funding to enhance their political status. Just as
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medizeval artists had to please the whims of their benefactors, so state funding of
the arts limits the artist’s freedom. Soviet artists were compelled to produce
appropriate propaganda; and in the United States there has been controversy
over the use of public funds for art which offends public morals.

Arguably no less restrictive, however, is corporate patronage — or sponsor-
ship, as it is more commonly known. The US television networks rely heavily on
corporate sponsorship, and the blandness and conformity to mass tastes of much
of their output is the result.

Advertising is theoretically a different form of payment than either copyright
or patronage, as it is designed to pay for commercially oriented content distinct
from, but associated in time and space with, editorial content. In reality, though,
little fundamental distinction exists between advertising and sponsorship.
Although strict regulation (as, for example, of UK commercial broadcasting) can
help preserve some editorial independence, the power of advertisers to influence
the overall editorial agenda is considerabie. Linking all content to advertising
demeans the intrinsic value of editorial (that is, information or entertainment)
content in its own right, by relating it to the sales of other, possibly irrelevant
goods (such as, say, soap: growth in the market for content is dependent on
growth in the sales of soap).

The primary objection, therefore, to any of the alternatives to copyright is that
they restrict the consumer’s freedom of choice. The question of what the ultimate
reader or viewer may see is determined not by him or her, but by the sponsor,
patron or advertiser. This conclusion may at first sight seem surprising, but it is
supported by the fact that those developing countries with no or weak copyright
laws often have strict controls on press freedom.

Copyright is not incompatible with the alternatives; indeed, it is complemen-
tary. Today’s advertising-funded media industries rely on copyright to regulate
their terms of business. But if copyright were abolished, the advertising-funded
media business would be able to adapt, perhaps painfully, to a new régime;
whereas authors would be forced, even more than at present, to skew their art to
the commercial demands and objectives of their new paymasters.

There is, though, no real prospect of copyright being abolished. It is, how-
ever, at present often practically unenforceable in the networked world of the
Internet. Content distributed via the Internet is often wholly dependent on the
whims of those who pay. Yet in the interests of the principle of the ultimate
consumer’s freedom to choose, it is right that it should be the ultimate consumer
who pays. This, then, is the basic democratic and economic argument in favour of
copyright vis-a-vis its alternatives.
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V. THE OBJECTIONS TO STRONG COPYRIGHT

Until fairly recently, there has been limited objection to copyright in the
developed world; and most of the objections which have occurred have been
economic, in that those who found themselves obliged to pay for the use of
material objected to having to pay. But, in fact, there are very few people who
object to the principle of copyright (that the author is the first owner of the rights in
the creative work) per se; the argument now is over the extent of copyright in a
digital environment.

Copyright law specifies what kind of materials are protected by copyright, and
the contemporary debate is really over what electronic acts should be classed as
acts restricted by copyright — for example, copying which is transient or incidental,
the act of electronic transmission, or the viewing rather than the downloading of
material. There are also some derogations from copyright, and there is substantial
debate over these derogations. In the United States, the main derogation is called
“fair use”;! it is very wide-ranging and its application is judicially determined.
There is a large amount of judicial precedent on the subject. Other jurisdictions
tend to have more specific derogations determined by statute.

Copyright holders (authors and publishers) broadly support strong copyright,
- with the fewest possible derogations. Those who use copyright material exten-
sively, on the other hand, support relatively weak copyright protection with exten-
sive derogations. In the discussion which follows | have used the term “strong
copyright” to mean an extensive, widely enforced and enforceable copyright law
with the minimum of derogations.

It should not be surprising that (despite philosophical protestations to the
contrary) any group’s position on matters of copyright can broadly be determined
by predicting the economic impact: producers favour strong copyright, consumers
favour weak copyright.

Three groups, in particular, have specific objections to strong copyright laws:

— academics and librarians;
— developing countries;
— telecommunication companies (“telcos”) and hardware manufacturers.

There are also general objections on monopoly grounds.

Academics and librarians
Librarians, particularly academic librarians, have been vocal in their objec-

tions to strong copyright. The use of copyright law by scholarly publishers to
restrict photocopying of scholarly journal articles is often strongly resented. It is
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normal practice for contributors to scholarly journals to assign the ownership of
copyright to the publisher. These contributors are in the main academics — the
same people who are the principle readers of scholarly periodicals. As restricted
library budgets and escalating subscription costs have led to fewer and fewer
original copies of scholarly journals being retained, so pressure has grown on
libraries to make articles available in the form of photocopies. The widespread
adoption of this practice has had a clear impact on subscription sales, leading to
further upward pressure on subscription rates. Publishers’ efforts to enforce copy- -
right by restricting photocopying have often been seen as depriving the original
authors and their peers of access to works which they originally created.

Unlike their professional counterparts, academic authors are not generally
paid for what they write and have less interest in direct remuneration than in the
widest possible propagation of their work. Whereas in theory they are at liberty not
to assign their rights, in practice there appears to be little choice if the work is to
be published at all. For this reason, some authors’ societies argue that copyright,
or some aspects of it, should be inalienable and incapable of assignment. It is a
curiously contradictory position. Copyright is at present a property right which can
be bought and sold, and it belongs at first entirely to the author. Making the right .
inalienable — that is, unsaleable — imposes restrictions on it and thereby reduces
its value — which would be to the detriment of authors. If there is a problem with
the assignment to publishers, it stems from the publishers’ greater bargaining
power — which should be dealt with under unfair contract legislation rather than
under copyright legislation.

Academics and librarians have also marshalled significant philosophical
arguments against strong copyright. Their objective, particularly in the public
sector, is to spread knowledge as widely as possible; and they claim that strong
copyright prevents knowledge reaching those who cannot afford to pay for it.
Copyright is sometimes described as “a tax on knowledge”. Again, were aca-
demic authors not to assign their rights to publishers, they would be able to use
their ownership of copyright to pursue wider dissemination.

Developing countries

The governments of developing countries are concerned that their people
should have access, in particular, to educational materials but also any informa-
tion or knowledge which might help in their development. This is a long-standing
claim and led to the introduction, in the Paris revision of the Berne Convention, of
a derogation to the exclusive right of the copyright holder, allowing developing
countries to produce local editions and translations at a lower cost. Some devel-
oping countries — for example, Indonesia — have for this reason never acceded to
the international copyright conventions. The underlying assumption is that devel-
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oping countries need access to material from the developed world and will be net
importers of intellectual property.

At the Geneva Diplomatic Conference in December 1996, the developing
countries presented a formidable negotiating block against the European and
American proposals for strong copyright in the Global Information Infrastructure.
This may, however, have been somewhat short-sighted, since not all developing
countries are necessarily always net importers of intellectual property. Many
have, for example, thriving popular music cultures which would be boosted by
stronger local and international copyright laws. Music could have had a signifi-
cantly greater impact on Jamaica’s balance of payments in the 1980s as popular
music world-wide was influenced by Jamaican reggae; but as a result of lax
copyright laws, much reggae production relocated offshore. (Copyright iaws,
though, were not the only reason for this relocation.) Recent estimates also
suggest that the copyright-related industries in India (which include the
“Bollywood” film industry and the thriving computer software industry based
around Bangalore) amount for as much as 6 per cent of GNP (by comparison, the
estimated UK figure is only 3 per cent); yet the government of India took the
“weak copyright” position at Geneva. Government indifference to the interests of
its creative industries is not, however, confined to the developing world.

“Telcos” and hardware manufacturers

Telecommunication companies (“telcos”), Internet Service Providers (ISPs)
and Internet Access Providers (IAPs) have a broad interest in weak copyright and
a major concern over a particular feature of some of the proposed strong copy-
right legislation: that of their responsibility for the acts of their customers. They
could potentially be held liable for infringements of copyright taking place over
their networks, particularly if transient copies are held to be infringements. On this
question, as on that of censorship, the telcos are adamant that they cannot be
held responsible. But as substantial financial organisations, they make much
more attractive targets for litigation than an individual posting an infringing copy
on a bulletin board operated by a telco; and copyright owners believe that giving
the telcos responsibility would force them to take a much more proactive role in
enforcing copyright. ‘

The telcos’ concern is, to a lesser extent, shared by the hardware manufac-
turers — but since, unlike the telcos, they do not actually make copies, but merely
provide the facility to do so, they are at less risk. In the United Kingdom, music
copyright holders have (unsuccessfully) sued the producers of a consumer tape
recording machine which had provision specifically for copying, at high speed,
from one tape to another. However, there is a growing belief amongst copyright

76



holders that forms of technical copy-protection built into hardware (whether the
machines themselves or the network) are essential.

The second aspect of the telcos’ and hardware manufacturers’ objections to
copyright is that rigorous application might limit the deployment of technology and
their share of total expenditure on it. At present, the Internet is not free: in most
countries, as well as payment to an Internet access provider, users pay the cost of
telecommunication connections. If the amount users are prepared to pay is lim-
ited, an increase in the amount going to content providers will be followed by a
reduction in the amount going to the telcos. Any increase in the cost of accessing
the Internet, by way of charges for content, will have an impact on the rate of
growth, and is potentially damaging to the telcos; it may not be a coincidence that
the Internet has been most successful in the United States, where communication
costs are lowest. In the industries where copyright owners have the most power —
film and music — copyright concerns have seriously delayed, and in some cases
prevented, the deployment of new technology. Compulsory copy-protection sys-
tems built into hardware also make the hardware itself less useful to purchasers
and may have the effect of limiting sales.

These concerns are also shared to some extent by some software compa-
nies, though the industry is divided. Software companies rely on copyright to
protect their products; but additional money spent on content results in less
money spent on software. Microsoft is firmly in the “strong copyright” camp, and
pursues unlicensed users of its software with vigour. Content is a major part of its
product range: with the Microsoft Network and its award-winning multimedia
CD-ROMs. Corbis, a company owned by Microsoft chairman Bill Gates, has
acquired rights to many of the world’s art collections. Netscape, on the other
hand, is less disposed towards strong copyright and appears to harbour few
ambitions to become a major content provider. It relies on a shareware distribu-
tion model under which corporate and private users are encouraged to buy
licences to use its main product, World-Wide Web browsers, and uses its domi-
nance in that market to develop more lucrative markets for server software and
corporate intranets.

Copyright and competition

From a free-market standpoint, copyright is potentially objectionable because
it creates a monopoly; and monopolies are open to abuse. However, the monop-
oly extends only to one particular form or expression of an idea; and that idea is
seldom exclusive to the protected manner of its expression. In the realm of
computer software — particularly operating systems — there are however justifiable
concerns about abuses of monopoly power. Microsoft's dominance of the market
for computer operating systems puts it in an advantageous position to develop

77



application programs to run in that operating system and the company has been
required by the US competition authorities to maintain “Chinese walls” between
~ operating system and application program developments. The European Union’s
Software Directive contains specific exceptions to copyright to permit the develop-
ment of interoperable interfaces.

Nevertheless, the present dominance of Microsoft Word in the market for
word-processing software is a result of several factors:

— The merit of the product itself.

— The heavy promotion of bundled software deals, particularly to corporate
customers.

— Microsoft’s access to undocumented features of the Windows operating
system.

— The need for file compatibility, which is particularly important when more
and more files are exchanged as e-mail attachments. Rival products must
be able to save material in Microsoft’'s Word 6 file format if they are to be
usable in a connected environment; Microsoft’'s control of the file specifica-
tion gives it a huge advantage over its competitors.

Of these factors, the use of copyright in file formats and other interfaces to
promote the use of proprietary solutions is arguably fundamentally anti-
competitive. However, copyright is not the only intellectual property right tool used
to support anti-competitive activity. Know-how (protected by confidentiality) and
patent law are also used. Microsoft’s access to undocumented features of Win-
dows is know-how, and it is perhaps the strongest weapon in the company’s
defence against competitors. Patent protection in some cases is even stronger
than software copyright (the protection is absolute, not merely against copying).
Arguably the problem is not the strength of copyright and these other tools per se,
but the use of copyright and other intellectual property rights (including know-how)
to defend and extend a dominant position in a market-place.

Article 86 of the Treaty of Rome, and equivalent competition law in other
jurisdictions, outlaws abuse of a dominant position. The physical layer of the
global information infrastructure is subject to regulation where monopolies occur.
The monopolies of the telcos are being broken up and competition is established
in most OECD countries and in a number of non-OECD countries. Competition in
telephony requires compatible interfaces and standard switching technology.
Operating systems, network protocols and even application programs are no less
part of the infrastructure of the information society than the physical wires, and
competition in these areas is equally desirable and dependent on standard inter-
faces. Ownership of copyright in software is equivalent to ownership of wires;
ownership encourages private investment in both cases; and in both cases,
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monopolies can ensue which may be abused. Competition law exists to control
abuse of monopoly positions.

However, without content — information and entertainment — the information
infrastructure cannot help global society develop. The information society is the
information infrastructure plus content. Control either the infrastructure or the
content and you control the information society. Thus it is essential that monopo-
lies in content are not allowed to develop. Organisations such as Time-Warner,
Bertelsmann and Pearson, and individuals such as Rupert Murdoch and
Ted Turner, are jockeying for strong positions in the information economy. They
are substantial owners of copyright. They are subject to the temptation to use
copyright and other intellectual property laws to maintain and extend their grip on
the information society. Again, however, what must be controlled is the abuse of
the monopoly granted by copyright.

Strong copyright laws require news corporations to acquire copyright fairly
(from freelance journalists, for example) and to make the appropriate invest-
ments. Weakening copyright law may damage newsbarons but it also damages
their suppliers. If the acquisition of content is fairly done, it is unfair to expropriate
property rights in content. Derogations to copyright law are a form of expropria-
tion, and apply across the board. Media moguls’ potential abuse of copyright
should, therefore, be tackled not by copyright legislation but by competition and
anti-trust legislation, for their abuses are anti-competitive.

There is, however, one area in which some changes to copyright law may be
required: derived works. With physical property and commerce in physical prop-
erty, the rights of the owner are well understood. The vendor’s ability to control the
use made of a product by the purchaser is strictly limited; once the purchaser has
acquired a thing, he or she can do what he likes with it — including making it into
another thing. There is no difficulty in treating things derived from other things; but
copyright law has considerable difficulty in dealing with works derived from other
works. This is an issue to which | shall return towards the end of this article.

VI. EMPOWERING INDIVIDUALS

The Information Society boosts the real economy in many different ways —
efficient communication makes existing businesses perform better; necessary
investment in infrastructure boosts growth in the network hardware industry and
transport costs are saved as telecommunications substitute for travel and physical
delivery of documents. However, these effects are likely to pale into insignificance
compared to the benefits that could be gained from the unleashing of the creativ-
ity of individual citizens. The connectivity provided by the information infrastruc-
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ture brings each individual’'s creative endeavour into the reach of every person
connected to the network.

The World-Wide Web and the hypertext transport protocol were originally
developed to enable co-operative working amongst high-energy physicists. Dur-
ing its subsequent commercial expansion it has lost much of its original spirit.
Whereas it was intended that the whole should, with the co-operative working
designed into Web protocols, be substantially greater than the sum of the contrib-
uting parts, today’s commercial World-Wide Web is full of unnecessary and use-
less material.

Perhaps part of the problem is that the original Web protocols were designed
for the use of physicists having a common purpose, and without regard to the
need for commercial interaction. Contributors to the common purpose received
their rewards elsewhere — in the form of greater respect from their colleagues, or
simply the satisfaction gained from co-operative scientific progress. But such
motivation is not universal. The Web needs a universal motivator to harness the
collective inspiration of its contributors, and which can replace the shared aca-
demic motivations of its earliest users. In the commercial market-place, money is
the universal motivator — yet the content creator is the only player not to be fairly
rewarded in the current explosive growth of the Web.

The major media companies of the world see the Internet as a market, and
they see Internet users primarily as consumers. This one-way view of the network
misses its essential characteristic. Internet users are both consumers and
producers; as consumers they pay (the money going to ISPs and telcos); but as
producers they are unpaid. Media companies, accustomed to passive consumers -
in front of the television screen are uncomfortable with the two-way nature of the
Net, because it puts them in the difficult position of having customers who are also
competitors. But it is one of the Net’'s most attractive features for society, because
this interactivity can liberate the creative talent of citizens towards the greater
economic good.

The two-way nature of the Internet is at the root of the copyright problems it
presents. In computer terms, it is a read/write medium. Most mass-market media
are read-only; but when it becomes possible for end users to write to a medium, it
is also possible for them to copy to it. In the United Kingdom in the early 1980s,
computer companies such as Sinclair, Amstrad and Commodore produced cheap
machines which resulted, for a time, in the United Kingdom having the highest
penetration of computers into the home of any country in the world. These com-
puters were primarily games machines, and fairly quickly a generation of school-
boy programmers grew up with the skills to write computer games.

However, an anarchic playground culture of piracy — which the school author-
ities were unwilling or unable to control — led to a UK computer games industry
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being stillborn. The computer games industry moved away from read/write
machines to read-only machines, with the games consoles being made, mainly,
by Japanese manufacturers. Software was supplied on read-only media — mainly
cartridges — which were very effective in preventing piracy. The Japanese console
manufacturers were able to sell their consoles very cheaply — even as loss
leaders — since they could recoup their investment on the sales of software.
Whereas the first generation of computer games players could go on to write their
own games on their own machines, the Sega and Nintendo generation were
consumers only; a great deal of potential creativity was thus stifled. The creativity
of the first generation of gamers flowered but withered. If the read write medium
was the soil, copyright was the fertiliser, and it was not applied. The creativity of
the Sega and Nintendo generation never flowered.

The Global Information Infrastructure has the potential to release far more
creativity than the schoolboy shoot-em-up fantasies of computer games. And the
media industry is not blind to the potential threat that this could present to them,
so they are pursuing a number of alternative routes. One is to re-invent the Global
Information Infrastructure and the Internet as a read-only, one-way mechanism.
Television set-top boxes, developments such as the Network Computer proposed
by Sun and Oracle and “push technology”, lead to this conclusion. Communica-
tion from the user will be limited to the transmission of payment instructions and
navigation commands, perhaps with one-to-one e-mail thrown in. Another is to
pursue strong copyright, backed by technical means, and where possible to own
the technical means of protection. Rupert Murdoch, for instance, owns a number
of key patents for data encryption, used in the management of subscription-based
satellite television channels. There is clearly potential for anti-competitive abuse
of these patents — in the pursuit of an information society as a society of couch-
potato consumers rather than creative contributors.

VIl. LOWERING BARRIERS TO MARKET ENTRY

Competition is hindered by the existence of barriers to entry; technoiogy,
though, is succeeding in lowering many of the barriers to entry into the information
economy. Large media organisations are faced with increased potential competi-
tion from new entrants to their business, unhindered by barriers. For this reason
they have an incentive to steer the development of the information infrastructure
away from the two-way Internet towards a one-way network based on television
set-top boxes. This non-Internet technology creates and maintains new techno-
logical barriers to entry. Whether it will succeed remains to be seen.

Most Internet subscribers in the developed world can now put up their own
Web sites, as Web space is included in the subscription — a cost of, at most, a few
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hundred US dollars per annum. Barely two years ago, this would have required
either a substantial rental or the provision of a dedicated server complete with
permanent leased-line connection, at a cost of several thousand dollars per
annum. The majority of these personal sites carry little more than “pet portraits”,
but some are genuinely innovative. Lowering the barriers to entry unleashes new
creativity and creative potential. When the barriers to entry in computer games
were lowered, there was a brief flowering of talent, extinguished as the barriers
were raised by new console and cartridge technology developed as a result of the
lack of effective copyright control and remuneration existing within the technology
at the time.

A phenomenon of recent years, Western popular electronic dance music,
illustrates another problem concerning lowering of barriers to market entry. This
movement started entirely independently of the major players in the music indus-
try, from thousands of home computers in individuals’ bedrooms. The barriers to
entry into music making were lowered by technology. However, the dance music
phenomenon also raised some important copyright problems. Much dance music
relies on sampling, in which sounds are recorded, digitally manipulated and
replayed. Sometimes, samples are taken from existing records — and in so doing
copyright can be infringed. Sampling leads to derived works, which are a particu-
lar problem for copyright management.

Vill. DERIVED WORKS

Dance music made from samples, university coursepacks, news digests and
multimedia CD-ROMs are all examples of derived works. Very few creative works
are entirely original — writers and artists are influenced, or inspired, by their
forbears and by the culture in which they live. Virgil’s debt to Homer was consider-
able; and great composers freely borrowed folk-tunes. Copyright law has had to
come to terms with the distinction between inspiration and theft, and it has not
always done so satisfactorily.

New technology makes it much easier to borrow material than ever before,
and in so doing, value is added to the work. All the works mentioned above are
more than merely an assembly of their component parts. The musician with his
sampler copies samples from another work but creates an almost entirely new
work. The university, equally, makes a new work — the coursepack itself — from
the collection of extracts and articles in the coursepack. The multimedia
CD-ROM, with sound-clips, pictures and text would be worthless if the compo-
nents were not linked in a suitable manner. How different is their use of the
components from “inspiration”? In the case of “inspiration”, conventional copy-
right analysis has it that the idea (not protected by copyright) is taken and
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expressed differently. But in the case of these derived works, some of the original
expression is taken and added to a new expression of new ideas.

The connectivity of the information infrastructure will encourage derived
works; it takes much of the hard work out of inspiration. But the inspiration of the
network is more than just the exchange of ideas; ideas are exchanged more
easily and more quickly in their packaging of expression. Copyright, which pro-
tects the expression but not the idea, can be used to stifie the development of
derived works, and imaginative solutions are required. In the case of sampling,
the music industry in the United Kingdom moved quickly to establish a licensing
scheme. This allowed the rapid development of commercial sampled dance
music. There was little fear that the new product would in any way harm the
commercial success of the original. On the other hand, university coursepacks
are still a problem. There is a widespread perception in the world of textbook
publishing that coursepacks substitute for textbooks. Various licensing proposals
have been developed, but none is yet fully acceptable both to the copyright
holders and to the universities. The producers of multimedia CD-ROMs face a
major problem of rights clearance, and there is growing evidence that the problem
of rights clearance is stifling the development of the multimedia industry.

Solutions to the problem of derived works...

The Free Software Foundation’s General Public Use Licence

The Free Software Foundation is an organisation opposed to the concept of
proprietary software. The Foundation developed the General Public Use Licence
to encourage a model of software development in which each new user was able
to add to the software and improve it. A great deal of Unix software has been
developed with the General Public Use Licence by programmers working in
industry and in academia. The General Public Use Licence uses copyright to
force development along the lines supported by the Free Software Foundation, by
imposing conditions on the use of the software. It is a condition of use of the
software that if it is modified, no proprietary rights may be claimed in the modifica-
tion and the modified software may only be distributed with the same conditions.
The Foundation calls this concept “copyleft”; but it depends upon copyright law to
work.

A major weakness of the concept is that it depends upon continuing hidden
subsidies from the employers of the programmers who contribute to it. Either the
programmers contribute to it in their own time, or they do so in their employer’s
time: either way they depend upon the salaries paid by their employers to survive.
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Collective licensing

Many of the problems of derived works can be resolved by collective licens-
ing. Copyright holders agree to certain specific uses of their material, which are
not directly competing with the primary purpose of the copyright work, on blanket
terms. A collecting society aggregates payments from a large number of different
users.

The collective model has a long and successful history in the music business
(in the licensing of the public performance of musical works, for example), and
has been used to deal with the issue of reprography. Nevertheless it has several
drawbacks. One is the requirement that a significant proportion of affected
rightsholders must agree the need for a licensing solution to a particular problem.
Rightsholders have not, for example, generally agreed that the collective solution
is appropriate for dealing with university coursepacks, although they have
accepted the need for a collective solution to the problem of ad-hoc photocopying.

Another problem is that few collective models are yet able to address the fact
that works have differing values. Most collective licensing models presuppose a
single price, regardless of merit, and sometimes a common usage volume. They
tend to favour the average rather than the exceptionally-successful. The collecting
societies are for the most part not-for-profit organisations operating on behalf of
their rightsholders in secondary market areas which do not compete directly with
the primary exploitation of the work. Some of them have developed licensing
models (based on transaction-processing computer systems) which are more
market-responsive than the basic blanket models. For coursepacks and for mul-
timedia rights clearance, the collecting societies’ transactional systems have
great potential.

The ECMS+ approach

A range of projects have attempted to develop “Electronic Copyright
Management Systems”, or ECMS. Whereas only three or four years ago, such
ideas were a pipe dream, the projects have demonstrated that it is possible to
control individual access to material and to monitor that the use of the material in
derived works. One of the consequences of ECMS is that they resolve the read/
write conundrum: with ECMS, the medium remains read/write, but copying is
prevented. ECMS are at or very close to commercial exploitation. Some of the
ECMS models can identify material down to individual bits of data, and can carry
licensing terms and conditions, as well as managing rights in a long chain from
first producer to final consumer. This bit-level granularity combined with licence-
chain management, which | refer to as ECMS+ is not yet at commercial imple-
mentation — and potentially generates huge storage and processing demands —
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but could, at least in theory, resolve absolutely the technical problems associated
with derived works.

Pride and moral rights

Nevertheless, ECMS will not solve the problem of derived works unless the
copyright holders of the original work are prepared to licence the material in the
first place. This can sometimes be difficult. Few artists are happy with the notion
that their work may be more popular (or even “better”) if it is, to their eyes,
mutilated by inclusion in a derived work. To include it in the derived work may be a
“derogatory treatment” of the work, compromising the original author’'s moral
rights.

Part of the merit of the Free Software Foundation’s approach is the accept-
ance that all computer programs are capable of improvement; when a program-
mer places his or her work in the General Public Licence scheme, he or she
accepts that it will be tinkered with by a long succession of later users. Yet a
sampled dance music record could sell many more copies than the original; and
as coursepacks come to dominate the provision of educational material, publish-
ers may find it more profitable to licence for inclusion in many coursepacks than to
develop specific course textbooks. In other words, the derived work may be more
profitable than the original for the original author as well as for the final distributor.

Copyright law incorporates moral rights — the right to object to a derogatory
treatment of the work, or the right to be credited with authorship. Moral rights are
explicitly granted to authors in the legislation in most European countries, and are
understood to be implicit in the legislation of many other countries. It is appropri-
ate that the works of creative people shouid be treated with due respect; however,
moral rights do not imply the sanctity of their works.

Part of the problem is that the structure of copyright law, and of the law of
moral rights, incorporates a presumption that the answer is “no”. Moral rights are
infringed by a treatment which is prejudicial to the honour or reputation of the
author, which are subjective notions. Yet surely it should not be an infringement of
moral rights, or of copyright, to be an inspiration to succeeding creative people;
indeed, expressed in those terms, derivative use enhances the honour and repu-
tation of the author. However, the fact that the rightsholder has the legal power to
object tends to encourage a somewhat craven attitude towards the moral rights
question by the legal advisers of those who produce derivative works.

Authors’ societies have also tended to exacerbate the problem by taking a
belligerent stance on moral rights in the case of derivative works. Should there be
a general presumption that inclusion in a derivative work is a tribute to the
author's honour and reputation, provided that when inspiration includes direct
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copying a measure of financial return is included? Such return should be in
proportion to the value contributed to the derived work by the original — yet this
can seldom be easily determined. An arbitrary approach, as used in many current
licensing schemes, will never be completely satisfactory. The solution is to devise
and to implement appropriate market-based approaches. This has been
discussed in a number of the ECMS projects; and its implementation requires a
suitably cost-effective micro-settlement system.

Compulsory licensing

The Berne Convention places strict controls on the use of compuilsory licens-
ing, and compulsory licensing is effectively a derogation to copyright and thus a
form of expropriation. Nevertheless there are arguments in favour of some forms
of compulsory licensing associated with publication.

Network dissemination changes the nature of publication. In conventional
publishing, the publication right (the right to issue copies to the public) is
exhausted; that is to say, it can be exercised only once. Once a work is published,
it stays published, but the copyright holder has the right to decide whether or not
to issue copies of the work to the public in the first place. Since, with network
dissemination, each act of access to the work involves an act of copying, and
since the right to control copying is not exhausted, the rightsholder can decide to
whom the work is to be made available even when it has been published.

There is a good case, both in terms of freedom of information and in terms of
fair competition, for saying that the rightsholder should not be able to select
readers of a published work. If the work is unpublished, the rightsholder can
impose conditions of confidentiality on readers, but once published, it should be
available to anyone who is prepared to pay the established price. The rightsholder
should be free to change the price, but only to do so uniformly — that is to say, the
rightsholder should not be able to discriminate between readers on the basis of
price. This objective can be achieved by a statutory licence which would restrict
the ability of copyright holders to act anti-competitively without being an unfair
expropriation of their economic rights.

IX. CONCLUSION

Copyright’s potential to empower lies in its fundamental natural justice. The
combination of copyright law and the technology of the Global Information Infra-
structure is exciting indeed. However, if the full potential is to be realised, several
further changes are required. Perhaps most important is a resolution of the
problem of derived works — ensuring that copyright clearance is easily available
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and that each person who contributes to the work is appropriately rewarded.
There is a balance to be struck between the interests of the various contributing
parties; but the resolution is likely to be more technological than legal. Copyright
law allows for them each to have appropriate rights; copyright technology (in the
form of electronic copyright management systems) wili allow those rights to be
monitored and remunerated.

All intellectual property rights are monopoly rights and capable of abuse.
Competition law and unfair contracts law must apply to transactions involving
intellectual property; monopolistic abuse of an intellectual property right should be
subject to the same sanctions as any other monopolistic abuse.

The application of copyright to new technology — already established in most
developed countries — was confirmed at the international level at last year's WIPO
diplomatic conference at Geneva. Copyright holders were on the whole dis-
appointed by the outcome; however, the failure to incorporate the reproduction
right into the new treaty on copyright may not turn out to be as disastrous as many
of them predict. The very concept of a reproduction is extremely difficult in the
electronic domain: if reproduction is the central right of copyright it could make
reading an act restricted by copyright, on the one hand; on the other hand, it can
fail to protect entirely valuable economic interests — as, for example where the
provision of a pointer to a representation of a work gives the appearance of being
a copy. Copyright law, driven by technology, is evolving beyond the reproduction
right to a more general exploitation right encompassing both tangible reproduc-
tions and public performance. An international sui generis database right, along
the lines of the right now established in Europe, has been postponed — but not
indefinitely.

Potentially much more serious is the threat of further restrictions on encryp-
tion software. Encryption is fundamental to ECMS and in particular to the payment
aspects of ECMS. The software is readily available illegitimately or semi-
legitimately; yet the security services of many countries are trying to restrict its
dissemination. This simply makes life harder for the law-abiding, and does noth-
ing to impede the activities of the terrorists who already have the technology.
Restrictions on current cryptographic algorithms such as RSA are already severe,
and are seriously impeding the development of Internet commerce. In addition,
the right to privacy is complementary to the right to free speech; no individual can
be confident of his or her liberty if his or her communications are liable to
interception.
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NOTE

1. Fair use is a common-law defence against an action for copyright infringement, which
developed in the United Kingdom and the United States in the 19th century. In the
United Kingdom, the common-law defence was replaced by the statutory defence of fair
dealing in the Copyright Act of 1911, but fair use remained in the United States. The US
Copyright Act of 1976 made fair use a statutory defence, and specifies four factors
which the courts have to take into consideration in determining whether or not a
particular use is fair. In summary, these are: the purpose and character of the use; the
nature of the copyrighted work; the amount and substantiality of the portion used and
the economic effect of the use. Substantial caselaw, some decided at the Supreme
Court, now exists; and it has, for example, been determined that off-air video recording
for the purposes of time-shifting is a fair use. The cases have also concluded that the
fourth factor, the economic effect, should be the predominant (but not necessarily the
over riding) factor in deciding whether a particular use is fair.

Note that fair use now applies only in the United States of America. It is a derogation
from the exclusive right of the copyright owner and is permitted under the Berne
Convention by virtue of Article 9.2; other signatories to the Berne Convention have
other derogations.
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I. INTRODUCTION

Causes of and remedies for the problem of technological unemployment
have long been sought. Accordingly, the amount of literature, both positive and
normative, produced on the subject, is massive. Unfortunately, the increase in the
intensity and geographical extent of the unemployment problem that has occurred
in the last two decades or so, has shown that, first, the positive analysis of
unemployment has been largely unable to anticipate such trends, and second, its
normative analysis has been mostly unable to provide governments with effective
tools to counteract the trends.

The aim of this article is three-fold. First, to give a flavour of the major
theoretical perspectives and research findings on technological unemployment.
Second, to provide a coherent picture of the present unemployment situation by
drawing upon a variety of theoretical and empirical studies. Third, to propose an
overall policy approach along with more specific policy actions for unemployment.

Il. THEORETICAL PERSPECTIVES ON TECHNOLOGY AND LABOUR
DEMAND

Although the issue of whether technological change affects labour demand
and, through it, unemployment levels has been debated throughout the 19th and
20th centuries, no agreement has yet been reached. A broad range of studies
have approached the issue from three main perspectives:

— the “compensation” perspective;
— the “deterministic” perspective;
— the “contextualist” or “contingency” perspective.

Many classical and most neo-classical economists have adopted the “com-
pensation” perspective. According to this perspective, disruptions in the labour
market due to technological change are assumed to be short-lived, the market
system being endowed with a set of compensatory mechanisms which assure the
prompt re-employment of laid-off workers. The mechanisms of compensation
may involve one or more of the following channels: increased demand in the
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equipment producing sector; increased demand for cheaper products; increased
economic activity following profit re-investment; increased labour demand due to
wage reductions. The mainstay of the “compensation” perspective is that these
mechanisms operate automatically, unless institutional constraints — above all,
wage rigidity — exist: it follows that the only effective unemployment policy is the
elimination of any kind of rigidity from the market. In reality, the “compensation”
perspective rests on a whole set of either very strict or unrealistic assumptions:"
the automatic working of the compensatory mechanisms is therefore anything but
assured.?

Under the “deterministic” perspective, which emerged in the 1960s, techno-
logical change is seen as having an intrinsic impact on the quality of labour
demand. This perspective has been adopted by economists and sociologists
mainly concerned in showing how “good” or “bad” technological change is in
terms of its effect on the skilis of the workforce. Moving from quite opposite
assumptions about the context in which technological change occurs, two major
schools of thought have adopted the “deterministic” perspective. On one hand,
the “de-skilling” school views management and labour as being opposed in an
endless conflict and argues that managers support mechanisation and automa-
tion because they steadily degrade the workforce, making it easier to control. On
the other, the “upgrading” school maintains that as new technologies are intro-
duced, workers are freed from the most routine activities and can therefore
expand their control over a larger part of the production process.® Unfortunately,
the never-ending debate between these two schools of thought is mainly ideologi-
cal, and neither has received much support from the empirical evidence.*

Finally, research undertaken since the late 1980s has adopted a “contextual-
ist” or “contingency” perspective — or, as it has also been called, a “softer” form
of technological determinism® — according to which the impact of technological
change on labour demand is assumed to be crucially dependent on the organisa-
tional context in which it occurs. The evidence, especially at the micro level,
shows a high degree of variability in the impact of new technologies on labour
demand. This fact is interpreted in the sense that it is the interaction between the
technological domain and the organisational one, and their evolution over time,
which determines the impact on labour demand. The aprioristic belief in the
existence of general laws or trends is replaced by a search for more circum-
scribed patterns in a world which remains highly variegated.

To sum up, under the “compensation” perspective the possibility of techno-
logical unemployment is acknowledged, but at the same time is supposed to be a
temporary problem which will be solved by the working of automatic mechanisms.
Under the “deterministic” perspective the qualitative dimension of labour demand
is seen as an intrinsic requirement of technology, but the unemployment implica-
tions are not elaborated. Under the “contextualist”, “contingency” or “soft deter-
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minism” perspective, technological and organisational changes are seen to inter-
act with each other along their evolution, and together produce a whole set of
different impacts on labour demand — it is the analysis of this variability which
bears the highest potential for a novel policy approach to technological
unemployment.

lll. EMPIRICAL STUDIES ON TECHNOLOGY AND LABOUR DEMAND

The empirical literature on the effects of technological change on labour
demand is immense and varied. Not only do empirical studies differ in terms of
their theoretical perspectives, they also vary in focus and level of analysis. A
simplifying classification can be made by identifying two basic dimensions. The
literature deals either with the relationship between: /) technological change and
(un)employment; or ii) technological change and skills. The research strategies
used are either: J) case-studies (of firms, industries, regions, occupations, etc.);
or i) aggregate analyses.

The main results from such research, which has been mostly carried out in
the United States and the United Kingdom, can be stylised as follows:

— Case studies on technological change and unemployment. These studies
generally find that technological change destroys more jobs than it creates.
By their very nature, however, such studies fail to consider the indirect
effects occuring outside the firm, industry, etc., under investigation
(cf. Section VIII).®

— Aggregate studies on technological change and unemployment. Input-
output analyses account for inter-industry linkages, and in theory could
provide a better account of indirect effects. However, such analyses are
extremely sensitive to the underlying assumptions, especially those con-
cerning the effects of technological change on the input-output coefficients.
For this reason, when employed for forecasting purposes, they often result
in a set of alternative scenarios and, therefore, do not provide any clear
tendency in unemployment rates.”

— Case studies on technological change and skills. These studies find a high
variability in the upgrading or downgrading of skill requirements, depending
on the technology and the context in which it is adopted.®

— Aggregate studies on technological change and skills. Technological
change appears to have little aggregate effect on skill requirements,
although a slight tendency towards upgrading is sometimes found.®

In conclusion, despite the large amount of empirical research, the relation-
ship between technological change and labour demand is fraught with uncer-
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tainty. This uncertainty may result from a variety of causes: data limitations,
conceptual inconsistencies, and so on. It is here held that, aithough these and
other explanations might be partly relevant, the major source of uncertainty lies in
the neglect of organisational and institutional change. In other words, technologi-
cal change appears to stand in no clear relationship to labour demand because it
is the way in which technologies interact and evolve along with organisations that
determines the impact on labour demand.

This is hardly an innovative perspective: Schumpeter long ago pointed out
that innovations result from “new combinations”, be they of a technical or
organisational nature, or both. Unfortunately, his insights have been partially lost
for, by and large, research has kept its focus on the technology dimension of
innovation activities, to occasionally introduce the organisational dimension for ad
hoc justifications.'® In this chapter, organisational change is brought back to the
core of the analysis, therefore adopting the above-mentioned “contingency”
perspective.

IV. WHAT IS TECHNOLOGICAL UNEMPLOYMENT?

Unemployment has been split into various categories — e.g. technological,
structural, cyclical, natural, frictional — depending on what are supposed to be its
likely causes and/or its most effective remedies. Unfortunately, none of these
categories is unambiguously defined. In mainstream theory, it is held that for any
country at any given time a “natural rate” of unemployment can be identified;
changes in the actual rate of unemployment can be defined as “cyclical” move-
ments — that is fluctuations around the natural rate — or “structural” movements —
that is, changes in the natural rate itself.’” How can the two be discerned? As
cyclical movements are caused by changes in aggregate demand, they can be
indirectly inferred by looking at the inflation rate. Structural movements, on the
contrary, are supposed to stand in no relation to the rate of inflation. Therefore, if
an upward trend in the unemployment rate is accompanied by: /) a decrease in
the inflation rate, we are witnessing a negative cyclical movement — that can be
counteracted by an expansionary policy; ii) a stable rate of inflation, we are in the
presence of a negative structural movement; jij) an increase in the inflation rate,
the negative structural movement is partly offset by a positive cyclical movement
— and no room is therefore left for expansionary policies.

The mainstream approach, which requires a set of very strict assumptions,
comes to the conclusion that structural unemployment is essentially due to wage
rigidity. Were wages perfectly flexible, any tendency towards structural unemploy-
ment would be immediately offset by a reduction in the wage rate: only unemploy-
ment due to lack of aggregate demand (cyclical) would be possible.? One of the
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underlying assumptions is that there is a single market for a homogeneous labour
force: labour demand and supply are expressed only in terms of total quantity.
The existence of different occupational categories and jobs requiring different
skills — that is, the existence of a highly segmented labour market — is simply
assumed away.

Alternatively, structural unemployment has been defined as the qualitative
mismatch of the demand for labour and the supply of workers.*® Since technologi-
cal change crucially affects the long-term qualitative profile of labour demand —
i.e. occupational composition and work content — it therefore appears a prime
source of structural unemployment. At the same time, technological change also
affects labour demand in the short and medium term: workers are displaced by
labour-saving innovations, new skills are required for managing new technolo-
gies, and innovation-induced increases in competitiveness shift workers from firm
to firm. In order to deal with the multifaceted nature of technological change the
following taxonomy — adopted as a working hypothesis for this article — can be
proposed:

— frictional unemployment is mostly associated with the continuous
processes of firm-level incremental innovation, and is essentially short-
term in nature;

— cyclical unemployment arises from the diffusion of radical technological
innovations within certain industries, and is essentially medium-term in
nature;

— structural unemployment affects whole economies when a new “techno-
economic paradigm” diffuses throughout the entire economic system, and
is essentially long-term in nature.

However, some qualifications are called for. First, although the three terms
evoke well-known categories, they are here used for a practical purpose: struc-
tural, economy-wide and long-term unemployment can be used interchangeably,
as can cyclical, medium-term and industry-level unemployment, and frictional,
short-term and firm-level unemployment. Second, it is by no means held in this
article that macroeconomic variables, and, accordingly, macroeconomic policies
have no effect on unemployment. The idea is that insufficient labour demand and
policies aimed at restoring it, affect not only cyclical unemployment, but all three
forms of unemployment.

Third, the effects of technological change are here assumed to be essentially
on the demand side of the mismatch of labour demand and supply. The labour
supply is quantitatively and qualitatively determined by the interrelations among
institutional factors (e.g. welfare policies, quality of education and training, degree
of unionisation), demographic factors (e.g. overall growth and cohort structure of
the labour force), social factors (e.g. female participation rates, family dimension)
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and historical-geographical factors (e.g. availability of local labour supply). How-
ever, some hints will be made as to the impact of technological change on these
factors, which are largely country-specific.

Finally, the impact of technological change on unemployment is also influ-
enced by the intensity of international competition and the activities of muilti-
national companies. In fact, while unemployment is surveyed on a national basis,
the dynamics of the labour market also — and increasingly — depend on firms’
international operations. This is particularly important once the indirect effects —
e.g. those deriving from gains and losses in firms’ competitiveness (cf. Sec-
tion VIil) — are considered. in other words, processes of domestic adjustment
have to be investigated in the context of open economies.

V. AGGREGATE CHANGES IN WORK CONTENT AND OCCUPATIONAL
COMPOSITION

in the preceding section technological unemployment has been defined as
the qualitative mismatch between demand for and supply of labour. In other
words, a portion of the workforce is unemployed because the capacities of some
workers do not match the skills demanded by firms. Techno-organisational
change affects skill requirements in two ways: in the short run by altering the work
content of individual jobs; in the long run by shifting the composition of jobs in the
economy. Some authors convene that over the long term techno-organisational
change has somewhat downgraded the work content of individual jobs, at the
same time upgrading the skill level via occupational redistribution in the economy.
Individual jobs have been incessantly downgraded and those at the lower-skill
end have been phased out, while old and new high-skilled occupations have
increased in weight. The net aggregate result of these offsetting trends is approxi-
mate stability or a small upgrading of skill requirements.’

Looking at the evidence on long-term occupational trends, the most striking
change that occurred in all industrialised economies is the remarkable increase in
white-collar workers: in the United States, for example, their share increased from
about 20 per cent at the beginning of the century to 60 per cent today. it is worth
noting that such an increase is only partially associated with the process of de-
industrialisation of the economy. In the United States, the share of manufacturing
employment declined slightly from one-quarter to one-fifth over the same period,
and the proportion of non-production labour in manufacturing has climbed from
around 18 per cent in 1920 to 32 per cent today.' In the more recent period,
however, the process of tertiarisation of the economy has accelerated its pace:
since 1970 employment has been generated almost exclusively in the service
sector — typically its private segment in the United States and in the public
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segment in Western Europe — thus contributing to the expansion of white-collar
workers.'” Within manufacturing, a steep absolute increase in managers, and a
substantial relative increase of craft workers over total production workers has
been surveyed over the same period in the United States.®

The evidence for changes in work content is more ambiguous. As shown in
Section Ili, case studies on the skill impact of technological change have found
mixtures of both upgrading and downgrading, while aggregate studies have over-
all found slightly upgrading trends. The case study evidence supports the view
that the skill effects of technological change crucially depend on the organisa-
tional change that goes along with it, and may also indicate that technological
change has a polarised effect on the workforce, downgrading low-skill jobs and
upgrading high-skill ones.'® Aggregate studies do not find evidence of downgrad-
ing trends because they do not keep under control the occupational composition,
which, as just mentioned, is a strong upgrading factor.

Overall, the hypothesis of a simultaneous downgrading through shifts in work
content and upgrading through occupational composition, resulting in an approxi-
mate stability of skill requirements at the aggregate level seems plausible. How-
ever, if skill requirements are more or less invariant over time, how can they be a
source of unemployment? This question leads directly to the debate around the
concept of skill and its measurement, which will be discussed in the next section.

VI. THE SKILL MEASUREMENT ISSUE AND THE “SKILL LIFE CYCLE”

Three main strategies can be adopted in measuring the skills of the
workforce: non-measurement, indirect measurement and direct measurement
strategies. The non-measurement strategy simply assumes that skill levels are
accurately captured by occupational groupings — blue-collar, white-collar, manag-
ers, etc. The indirect measurement strategy uses variables such as wage rates or
years of schooling as indicators of skill levels. Finally, the direct measurement
strategy relies on empirical operations and/or explicit protocols for the designation
of skill levels; direct measures can be obtained by means of expert ratings and
self-report ratings.?°

Economic research on the levels and changes of skills has been carried out
mainly adopting the non-measurement and indirect measurement strategies. For
example, the conclusion that occupational redistribution has been historically
associated with an upgrading of skills (cf. Section V) derives from the assumption
that white-collar workers are more skilled than blue-collar workers, i.e. it implies a
non-measurement strategy. It is indirect measurement strategies, however, which
take the lion’s share of mainstream economic research on skills. It is worth noting
that unemployment policy implications are a direct derivation of the chosen mea-
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surement strategy. As unemployment consists of the low-skill end of the
workforce, and skill, wage and educational attainment levels are broadly
equivalent, it cannot but follow that wage flexibility should be increased — in order
to employ low-skill workers in the short run — and education and training should be
promoted across-the-board — in order to increase the skill profile of the workforce
in the long run.?!

However, this set of assumptions does not stand confrontation with the
evidence. First, low-wage jobs are not the only jobs threatened by unemployment,
upper-level clerical and lower-level managerial personnel have also been made
redundant.?> Second, the labels “white-collar’” and “blue-collar”, or differences in
levels of educational attainment, reveal little about the actual skill requirements of
jobs.2® Moreover, the strongest critique to the first two research strategies and
their underlying assumptions comes from research undertaken using the direct
measurement strategy. Its major premise is that skill is a multidimensional varia-
ble and that, as such, cannot be measured in terms of “high” and “low”.24

The direct measurement strategy is very suitable for micro case studies.
However, sources such as the Dictionary of Occupational Titles (DOT) — an
expert rating of the US workforce whose fourth edition (1977) contains measures
of over 40 variables for over 12 000 jobs — have enabled researchers to undertake
aggregate analyses. Unfortunately, there is not much agreement upon how many
and which dimensions to consider. Several taxonomies have been proposed,
e.g. cognitive, interactive and motor skills;?® or basic academic, social and higher
order skills.26 One of the most commoniy used taxonomies identifies two broad
skill categories: substantive complexity and autonomy-control.?” Substantive com-
plexity pertains to the degree of interaction between “data, people and things”
characterising a job. Autonomy-control pertains to the degree of choice availabie
within a job.28

The evidence shows that at the aggregate level substantive complexity has
on average increased because of occupational shifts, while autonomy-control has
on average decreased because of changes in work content.?® In other words,
growing occupations are those which require more ability in combining the various
components of a task, while workers are losing room for action in carrying out
such tasks. Although this picture may sound similar to that drawn in Section V,
there is one crucial difference: once the existence of at least two skill dimensions
is acknowledged, diverging trends for each dimension can no longer offset each
other, and technological unemployment becomes a theoretical possibility. Part of
the workforce may be unemployed because it fails to meet the technology-
induced requirements for substantive complexity.

Apart from long-term trends, it appears that skill requirements follow a cycli-
cal path which is closely associated with phases in technology development.3°
According to this “skill life cycle” interpretation, in the early development stages
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technologies require a new set of skills — broader or narrower depending on the
novelty of the technology — on the part of the engineers and technicians directly
involved with the process. As technologies mature, tasks become increasingly
standardized and are gradually transferred to operatives with more routine skills.
In the earlier phases a demand for new skills emerges, but rigidity on the supply
side may give rise to situations characterised by both “skill shortages” and unem-
ployment. In the later phases, the decrease in demand for new skills, and the
adjustment on the supply side, bring the labour market closer to equilibrium.

This interpretation provides an interesting insight which calls for further elab-
oration. The “skill life cycle” is essentially correct in assuming that the introductory
phase of a technology is characterised by skill shortages and unemployment: the
reason is that organisations are rigid, and a mismatch between the new technol-
ogy and an incompatible organisation is likely to occur. On the contrary, what
happens to labour demand after the introductory phases depends on the following
set of factors:

— the degree of usability of a technology;
— the nature of the technology impact;
~ the organisational adjustment accompanying technological development.

These factors will be respectively discussed in the following three sections.

VII. TECHNOLOGY DESIGN, USABILITY AND COMMUNICATION

Technologies are usually seen as applications of scientific knowledge to the
production process characterised by little or no flexibility, which force both
organisational structures and workers’ skills to adapt accordingly. Recent studies
have shown, on the contrary, that technologies are not intrinsically rigid, and that
the way technologies are implemented in the workplace is partly determined by
social pressures and preconceptions — labour management conflictuality, the
“idiot proofing” myth, etc. — and occasionally by the availability of key skills, thus
giving rise to inverse causation.?’ Hence, many aspects commonly attributed to
technology are not so much inherent to it, but are the outcome of technology
design.®? And skill requirements can be somewhat controlled if technologies are
designed for usability.3?

The issue of technology “user-friendliness” is increasingly raised, particularly
in relation to information technology.3* Still, “user-friendliness” is a more limited
concept than usability, as it usually refers to the time needed for users to learn
how to routinely use a certain technology. Efforts to improve the “user-
friendliness” of a technology can be undertaken at any moment during its devel-
opment. The concept of usability goes much further: it means providing users not
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only with a swift acquaintance with the new technology, but also with the capabil-
ity to apply it in unexpected situations.3 For efforts in ensuring the usability of a
technology to be effective, they have to be undertaken at the very beginning of the
design process.

The importance of design for usability is confirmed by the rapid increase in
maintenance and repair tasks often associated with the introduction and early
development of a new technology in the workplace.® If the new technology has
been designed with a high degree of usability, operators will quickly develop the
diagnostic skills needed to deal with the breakdowns that inevitably occur. Other-
wise, such breakdowns will hinder the implementation process, and most of the
blame will be put on the unwillingness or inability of workers. Furthermore, a
poorly designed technology will require excessive resources to be devoted to its
exploitation, leaving little room for the exploration of new possibilities, thus
jeopardising the long-term survival of the system.?

Usability also means designing a technology in such a way as to facilitate
communication flows within and beyond the system in which it is introduced.3®
Contrary to what is commonly believed, social skills — co-operation, working in
groups, peer training and, above all, oral communication skills — are becoming
increasingly important, while academic and learning skills are required only at a
very basic level of mastery.®® Workers do not operate in isolation, but rather
participate in interpersonal networks that generate, retain and transmit knowl-
edge.*® Technology design is therefore crucial. Poor design inhibits informal inter-
action among workers, at the same time requiring more advanced specialist skills.
Design for usability, on the contrary, facilitates interpersonal communication
among less “knowledgeable”, but more “socialised”, workers. Poor design pro-
duces traditional “high division of labour” systems where knowledge resides in
each worker, and learning pertains to each of them individually. Design for usabil-
ity produces “low division of labour” systems where knowledge resides in inter-
personal networks and learning pertains to the whole system — the so-called
“learning organisation”.

VIll. SPECIFIC ASPECTS OF TECHNOLOGICAL CHANGE

So far “technological change” has been used in a very generic way. For
present purposes, it is useful to briefly discuss the following related topics: the
difference between various categories of technological change; the different impli-
cations of technological innovation and diffusion; the indirect effects of techno-
logical change.

First, the following taxonomy of technological change has been proposed.
Incremental innovations take place in a continuous, almost imperceptible fashion
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within practically every firm: pieces of equipment are replaced, software is
updated, products are slightly modified. Radical innovations are more discontinu-
ous events in the history of a firm, associated with the launching of new products
and/or the adoption of novel production processes. Finally, changes in the
“techno-economic paradigm” occur roughly twice in a century when the appear-
ance of a new pervasive technology — general purpose engines like the electric
dynamo or the computer — provides the basis for entire new sets of products and
services and for completely new patterns of production.*'

Second, too often the discussion around technological change is focused on
the innovation phase, to the detriment of the diffusion phase. In fact, what matters
in terms of the impact of technological change on economic variables — and, for
present purposes, on skill requirements — is not so much the first time new
technologies are introduced, as the extent and the speed of diffusion of new
technologies among potential adopters. Independently of the level of analysis,
several studies have found that the median experience masks a very wide varia-
tion in the degree of technology adoptions, skill requirements and employment
effects.*?2 Information on technological innovation and its average impact needs to
be complemented by information about the extent of technology diffusion and the
degree of variability in its impact.

The speed of diffusion largely depends on the responsiveness of the indus-
trial structure to disparities in firms’ competitiveness; that is to say, on how rapidly
firms’ competitive advantages (disadvantages) translate into gains (losses) in
market shares.*® In highly responsive markets, the technological leader quickly
gains market shares and/or forces other firms to quickly adopt the new technol-
ogy, with the converging result that the new technology rapidly diffuses through-
out the industry and creates a sudden and substantial demand for new skills.* In
less responsive markets, on the contrary, market structure is more rigid and the
diffusion process is much slower, thus reducing the demand for new skills.

Finally, Section II's criticism of the compensation mechanisms was limited to
their being presumedly automatic: compensation mechanisms do exist, but
empirical research often fails to fully consider their indirect effects. As the focus of
compensation mechanismes is usually on macro-variables, it is worth emphasizing
the role of a major category of indirect effects of technological change that
operate at the micro level: indirect effects following shifts in firms’ competitive-
ness. For example, lay-offs associated with the introduction of a labour-saving
technology could be offset by subsequent hiring due to increased technology-
induced competitiveness. Actually, educated guesses have suggested that this
sort of indirect effect may eventually go much of the way to offsetting the negative
direct effects.*> This may not always be the case; the point here is that conclu-
sions based on analysis overlooking the indirect effects of technological change
can be strongly misleading.
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The importance of indirect effects can hardly be overestimated. As regards
technological diffusion, for example, while a slow process of diffusion is likely to
put less strain on the labour market of a country, it also undermines the degree of
firms’ competitiveness within that country, and hence indirectly creates unemploy-
ment. Slowing down the process of technological diffusion, therefore, does not
appear to be a viable policy because of its substantial indirect effects.

IX. ORGANISATIONAL CHANGE AND LEARNING

It has so far been argued that the labour demand impact of technologies
depends on how they have been designed, their stage of development, their
nature, degree of diffusion and indirect effects. However, technologies do not
exist and evolve in a vacuum, but in the context of quite complex organisational
structures: the co-evolution of technologies and the organisations in which they
are embedded has a crucial influence on the demand for labour. To use an
analogy, one may think of the technology base of any system as its “potential”,
and its organisational structure as the “degree of exploitation” of such potential:
together they determine the demand for labour.#® Once a new technology is
introduced, the potential increases, but its exploitation is conditional to the devel-
opment of an “appropriate” organisational structure.

Assuming that technologies and organisations can take on only two states,
“unchanging” and “changing”, four hypothetical situations are obtained:

— Unchanging technology, unchanging organisation. The system being in a
steady situation, no techno-organisational mismatch can arise. Still, the
competitiveness of such a system vis-a-vis its competitors is doomed to
decrease, and negative indirect effects on labour demand will appear.

— Changing technology, unchanging organisation. This is the typical case of
techno-organisational mismaich, as the adoption of a new technology
increases the “potential” of the system, but the lack of organisational
evolution hinders the “exploitation” of such potential. This situation is quite
common at the phase of introduction of a new technology, and, as the “skill
life cycle” approach predicts, this phase is normally characterised by skill
shortages/under-utilisation — and unemployment through negative indirect
effects.

~ Changing technology, changing organisation. If the organisational adjust-
ment is compatible with the new technology adopted in the system, the
increased potential is fully exploited, and, as in the later phases of the “skill
life cycle”, demand for new skills is low and positive indirect effects
increase the level of employment. It is however possible that the organisa-
tional adjustment is not compatible with the new technology adopted: in
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this case skill shortages/under-utilisation and unemployment will also be
likely to persist.

— Unchanging technology, changing organisation. Organisational change
may also occur independently of changes in technology. This is the case
when attempts are made to increase the degree of exploitation of a given
technological potential, and again the effects on labour demand depend on
the effectiveness of the organisational adjustments implemented.

Needless to say, this is an extreme characterisation with severe limitations,
especially with respect to the unrealistic “two-state” hypothesis. Siill, it empha-
sizes the fact that the co-evolution of technologies and the organisations in which
they are embedded are a necessary but not sufficient condition for avoiding
mismatches between labour demand and supply.

Organisational change is commonly understood and investigated as an
“intra-firm” event. Among the most recent trends surveyed in firms’ organisational
change are: downsizing (reducing numbers on the payroll to reduce overhead
expenses); reengineering (focusing on the redesign of business processes using
information technology to make possible “breakthrough” improvements in per-
formance and costs); increased integration among different functional areas;
increased central office functions and elimination of decentralised sub-offices;
greater reliance on numerical flexibility (temporary and part-time work, overtime,
flexible working hours, etc.); greater reliance on functional flexibility (job rotation,
multi-skilling, total quality management, etc.).#” Overall, these trends point to
leaner, more flexible and less hierarchical organisational structures.

But organisational change may go well beyond firms’ boundaries. At the core
of the lean production system, for example, lies a completely new approach to
subcontractor relationships: subcontractors are organised into various layers and
are much more involved in product innovation.*8 Inter-firm collaboration in R&D,
production and marketing is increasingly common.*® The trend towards inter-
industry externalisation and intra-industry subcontracting is creatmg new opportu-
nities for small firms and the self-employed.®

Finally, organisational change also includes what is commonly known as
institutional change, that is a reshaping of the socio-institutional fabric of which a
modern economy is made. Management styles, labour-management relation-
ships, infrastructural networks, market structures, the educational system: all
these and other aspects can be involved in a process of institutional change, and
be completely transformed by it. A good example of the substantial modifications
associated with institutional change is provided by the long-term changes in work
content and occupational composition reviewed above (Section V). The recent
increase in co-operation between firms and institutions such as universities and
public research centres also reflects institutional change.
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Together, these recent trends in organisational change delineate the follow-
ing picture: most firms, the largest ones in particular, are concentrating their
resources on their core activities and knowledge base, at the same time
extending their reach by developing wide and well-structured networks of external
relationships. It is here maintained that organisational change is the way systems
learn, and that the three forms of organisational change identified — intra-firm,
inter-firm and institutional change — correspond to three major forms of learning.

First, organisational change limited within the boundaries of a firm
corresponds to incremental learning, based on learning-by-doing and revising
existing routines.5' Incremental learning is therefore obtained by allowing workers
to continuously improve their on-the-job skills. For example, the diffusion of job
rotation and multi-skilling practices and the increased integration among different
functional areas clearly facilitate incremental learning.

Second, organisational change which goes beyond the firm’s boundaries
corresponds to second-order learning, based on the creation of completely new
routines.52 Second-order learning cannot be obtained by simple learning-by-
doing, since it requires knowledge which is not within the reach of the firm’s
knowledge base. Networks of external relationships provide in this case the
opportunity to get in touch with other sources of knowledge and possibly to learn
how to shape new routines. If a parallel is drawn between the increased integra-
tion within firms typical of incremental learning, and the increased co-operation
between firms characterising second-order learning, the latter case may also be
viewed as a form of industry-wide learning.

Third, organisational change which involves whole societies corresponds to
institutional learning, based on the emergence of entirely new sets of skills and
occupations. Institutional learning can best be obtained by the co-operation of all
actors in a society: firms operating in different industries, education and training
institutions, trade unions, etc. Continuing the parallel mentioned above, this case
may also be called economy-wide learning. To sum up, incremental, second-
order and institutional learning roughly correspond to learning processes occur-
ring at the firm-, industry- and economy-wide levels, respectively.

X. THE OVERALL PICTURE

It is now time to try and see if the working hypotheses laid out in Section IV
and the evidence and arguments presented in Sections V to IX bring about a
coherent picture of technological unemployment from which policy implications
can be drawn.

In carrying out their everyday activities, firms are constantly and almost
imperceptibly introducing technological innovations of an incremental nature. If
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firms accompany such innovations with some organisational adjustments, such
as increasing the level of internal flexibility and horizontal communication, the
direct effects of such changes are roughly negligible: workers can adjust their on-
the-job skills through learning-by-doing and revising their routines (incremental
learning). However, some firms may fail to undertake such adjustments, with the
result that they will lose in relative competitiveness. This gives rise to indirect
effects on labour demand: “losers” may be forced to lay off part of the workforce,
whereas “winners” may need extra workers. Frictional unemployment may arise
because some time is needed before the expelled workers are re-employed. The
frictional unemployment problem is sometimes hampered by geographical mis-
matches between labour demand and supply (i.e. “winners” and “losers” are
located in different regions).

In addition to incremental innovations, firms can be involved in processes of
radical, discontinuous innovation, as when new production processes are adopted
or completely new families of products are launched. The direct effects associ-
ated with the introduction of radical innovations can be quite dramatic: the techno-
logical leap will be reflected in the requirement for new skills to manage its
adoption and solve the breakdowns that inevitably occur (early phases of the skill
life cycle), and a consistent part of the workforce can be made redundant in the
case of labour-saving innovations. As the technology matures (later phases of the
skill life cycle), the intensity of the direct effects will come to depend on a host of
factors. Ceteris paribus, the mismatch between labour demand and supply is
more severe if the new technology has been poorly designed and diffuses at a
very high pace throughout the industry concerned.

The crucial aspect, however, is organisational change. If the radical innova-
tion is accompanied by a compatible organisational change, its potential can be
fully exploited, and the strain on labour demand relaxed. And for the organisa-
tional change to be compatible, the cross-fertilization of different knowledge
bases and organisational routines occurring within networks of external relation-
ships (second-order or industry-level learning) is usually required. If, on the con-
trary, organisations fail to undergo such adjustments, the demand for new and
complex skills will substantially rise, and the compensation mechanisms will fail to
produce sufficiently large indirect effects. In conclusion, whenever the negative
effects on labour demand associated with the introduction of radical innovations
will not be offset in the subsequent phases of technology development, cyclical
unemployment will appear.

Finally, the historical evidence shows that every 50 to 60 years a new perva-
sive technology appears, which provides the opportunity and threat of upsetting
well-established production patterns throughout the entire economic system, and
of creating whole new families of products and services. The impact of these so-
called changes in the “techno-economic paradigm” on labour demand at the firm
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level is quite similar to that discussed above for radical innovations. However, as
the new techno-economic paradigm diffuses economy-wide with large differences
across industries and locations, severe mismatches between labour demand and
supply may arise.

Again, the degree of mismatch will be the lower the better the design of the
new technology, the lower the pace of diffusion, and the more compatible the
accompanying organisational change. In this case, the compatibility of the
organisational adjustment to the new technology is obtained if the different institu-
tions in society are willing to question their internal organisational structures and
rules and to interact with each other in the search for new solutions (institutional
learning). Failing this process of adjustment, the system will undergo a period of
crisis; the increased demand for new skills and the lack of positive indirect effects
will determine structural unemployment.

In sum, the picture presented here suggests that processes of learning via
organisational change can relax the strain that technological change puts on
labour demand. In other words, technological innovations need to be “learned” by
the system in which they are implemented: and in some cases learning can occur
at different levels. Only incremental innovations seem to be associated with a
learning process which mostly impinges upon workers’ skills, with little alternative
to it. On the contrary, radical innovations and changes in techno-economic para-
digms provide an alternative: either very demanding learning requirements can be
placed on workers; or learning can take place at the organisational level, as a
reshaping of roles and routines made possible by an intensification of both inter-
nal and external relationships. In the former case, skill shortages and medium- to
long-term unemployment are the likely outcome; in the latter case, most of the
strain of the new technology is absorbed at the organisational level, and require-
ments for workers may be limited to higher communication and interaction skills.

Unfortunately, organisational change is characterised by inertia, and the pro-
cess of adjustment cannot be pushed beyond certain limits.5® In addition, the
continuous increase in international competition does not leave any room for
policies aimed at slowing down the process of diffusion of new technologies, as
the indirect effects of such policies would be detrimental. That is to say, on the
one hand there is the need to develop and diffuse new technologies as quickly as
possible, and on the other there is an intrinsic limit to the rate of organisational
adjustment: the result is an unavoidable minimum degree of mismatch, and there-
fore part of the unemployment problem appears to be inherent to the working of
modern economies. However, beyond such minimum degree of mismatch there is
still much room for policy action.

Before turning to the policy implications, however, some features of the
information and communication technology will be presented in the next section.
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The diffusion of these technologies, in effect, seems to piay a major role in the
current high unemployment situation.

Xl. INFORMATION AND COMMUNICATION TECHNOLOGY AND
STRUCTURAL UNEMPLOYMENT

The commercial introduction of the computer in the mid-1950s can be consid-
ered as the outset of the present “techno-economic paradigm”. Actually, the
computer is a general purpose engine that can be applied in a wide variety of
specific processes, and as such has been the basis for reshaping the production
process in many industries and for the creation of a range of new products,
services and entire industries.5* However, the development of the computer has
been accompanied by a host of radical innovations in the field of microelectronics,
fibre optics, software engineering and communications technologies which have
converged into what is now called Information and Communication Technology
(ICT).%5

In the last four decades ICT has spread throughout entire economies, but,
contrary to expectations, its impact on variables such as productivity and employ-
ment has been quite disappointing — a situation expressed by popular terms like
“the productivity paradox”. While many partial explanations have already been
proposed, it is here held that a major explanation can be derived from the picture
outlined in the preceding section. That is, the lack of substantial positive effects of
ICT, and the emergence and persistence of structural unemployment in particular,
depend on the incomplete process of institutional adjustment that has accompa-
nied the diffusion of ICT.

The early phases of ICT had very significant implications for the skills of
those who were directly involved with it — electronic engineers, technicians and
programmers — since they had to deal with entirely new concepts, languages and
operational principles.5® During the later and still ongoing phase of diffusion, ICT
has found applications in a variety of fields, and its severe impact on skills has
come to affect an increasing number of users. This is confirmed by numerous
case studies on ICT applications: lack of people with the necessary skills —
microelectronics expertise in particular — is a major constraint on companies.®” At
the same time, the adoption of ICT has offered the potential for savings in any
production input, and therefore is often associated with workforce reduction,
especially in financial services and network services.®® In sum, the degree of
mismatch between labour demand and supply has anything but decreased during
the diffusion of ICT.

It has been argued that the labour mismatch is a common feature of the early
phases of introduction of a new technology. And that organisational inertia, espe-
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cially at the economy-wide level, makes institutional learning quite a lengthy
process. Similar patterns have been found in the diffusion of other pervasive
technologies like the electric dynamo and the internal combustion engine.* How-
ever, with some speculation it is here suggested that three interacting factors may
have played a significant role in producing and maintaining a high rate of unem-
ployment in many industrialised countries during the last two decades.

The first factor is the poor design of ICT in terms of usability. An emblematic
case is given by the operative system needed to run a computer: DOS, a poorly
designed system, has gained the lion’s share of the market since the early 1980s,
while Macintosh, a much better designed system, has been kept at the periphery
of the market. By the late 1980s DOS was so diffused that being at least
acquainted with it became a more or less explicit requirement for many clerical
positions. In the meantime, Microsoft (the DOS producer) undertook an effort to
obviate the problems arising from the poor design of DOS by imitating the charac-
teristics of Macintosh, and this effort culminated with the launching of Windows.
However, Windows does not replace DOS, rather it is an interface between DOS
and the computer user: it imitates the Macintosh “environment”, but is still rooted
on the poorly designed DOS. As a result, a well-designed technology which was
available in the early 1980s has reached widespread diffusion in a mediated form
with a ten-year delay. And the imitation is still negatively affected by its poorly
designed basic structure: the 1994 best-seller business software contained a
program specifically devised to ease the removal of old or unnecessary software
from Windows.%® The point here is that, had the Macintosh operative system
reached a wider diffusion, skill requirements for clerical occupations would have
been much lower; accordingly, time and energies could have been shifted away
from understanding how to exploit a poorly designed system towards exploring
the new possibilities of a better designed one.

The second factor is the very fast pace at which ICT is diffusing. Actually, a
self-reinforcing process between ICT adoption and competition on international
markets has been at work. Having to face an increasing degree of domestic and
foreign competition, many firms have invested heavily in ICT. The investment has
been accompanied by a reorganisation of their physical layout, as |CT allowed the
central co-ordination of geographically decentralised units. And this in turn has
increased the degree of competition even further, and so on. For example, ICT
has substantially augmented the international tradeability of many service activi-
ties in which competition was traditionally of a domestic nature.! In short, an
unprecedented intensification of world-wide competition has been coupled with an
elevated pace of ICT diffusion. However, because of the low degree of ICT
usability discussed above, a rapid upsurge in new and ever-changing skill require-
ments has followed in most industralised economies, which has not been ade-
quately matched by a parallel change in the quality of labour supply.
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The third factor is a lack of compatibility between organisational adjustment
and the introduction of ICT. It has been observed that ICT has a two-fold potential
in the workplace, it can “automate” or “informate” tasks. The way in which
organisations are reshaped during the adoption of ICT largely depends on the
relative emphasis placed by management on these capacities.®? The “automate”
option is reminiscent of the “de-skilling” view, according to which management
introduces new technologies to increase its control over labour. Analogously,
emphasis on the capacity to “informate” is the theme dear to the “upgrading”
school, for which the adoption of new technologies enables workers to expand
their knowledge of the production process and to operate for its improvement
(cf. Section I1).8% Impressionistically, it has been said that ICT would act as an
“overseer” of the workforce in the former case, as its “surrogate” in the latter.54

Although the conclusion cannot be supported by the evidence, it seems likely
that the relative emphasis has so far been given more to the “automate” option.
This conclusion does not necessarily require a “conflictualistic” image of the
management-labour relationship; given the urgency of ICT adoption because of
intense competitive pressures, and the lack of usability in its design, ICT has often
been introduced into organisations that were shaped independently of it. At first,
ICT was mostly perceived by management as a technology that, like many others,
was creating the opportunity for improving productivity. Only much later, after
having realised that the expected effects were missing, has management become
increasingly concerned by organisational adjustment, as is shown by recent
trends towards “reengineering” (cf. Section 1X). This aiso explains why recent
case studies have found that communication skills are becoming increasingly
important (cf. Section Vii). ‘

Reengineering operations have the potential to shift the balance away from
the “automate” option towards the “informate” one. When this happens,
organisations become true learning institutions: knowledge resides in the network
of internal and external relationships, instead of in each individual, and learning
stems from the continuous reshaping of such a network, rather than from the
constant renewal of workers’ skills.?> Anticipating an argument that will be dis-
cussed in the following section, the implications for education and training are
crucial. The impression that educational institutions have so far largely failed to
provide workers with the required skills is a symptom of insufficient institutional
adjustment. But the reform of such institutions has also been complicated by the
constant modifications of skill requirements. If learning organisations became a
widespread reality, a clear mandate for education and training institutions would
be a general improvement of social skills.®®

108



Xil. A “PROMOTION OF LEARNING” APPROACH FOR UNEMPLOYMENT
POLICY

In this chapter it has been argued that the mismatch between labour demand
and supply arises from the incompatibility of organisational change to technologi-
cal change; that organisational change is essentially a process of learning; and
that some specific aspects of technologies (degree of usability, pace of diffusion,
etc.) can hamper such a learning process. This process is required at different
levels: incremental innovations require incremental learning, which mostly occurs
within individual firms; radical innovations require second-order learning, which
transcends firms’ boundaries and affects entire industries; changes in the techno-
economic paradigm require institutional learning, which impinges upon the whole
social and institutional structure of an economy. It has also been suggested that
the lack of these forms of learning can roughly be associated with frictional,
cyclical and structural unemployment, respectively.

Organisational change can thus assume the role of “shock absorber”: if it
does assume such a role, the full technological potential will be exploited; other-
wise, the shock will be passed on to labour demand and mismatch problems will
arise. The stronger the shock, the wider the extent of the organisational network
that has to adjust and, hence, learn. In the preceding section it has been claimed
that ICT is a pervasive technology whose diffusion is producing the shift to a new
techno-economic paradigm, and is thus calling for adjustment at the widest level
possible, the whole socio-institutional system. Policy implications will therefore be
mostly focused on the ICT “shock™.

At a very general level, there is the need for governments to assume a more
proactive stance on the unemployment issue. This requires that governments first
acknowledge the emergence of the ICT paradigm and its dramatic socio-
institutional impact, and then promote institutional adjustment. Unfortunately,
being themselves institutions, governmental departments suffer from organisa-
tional inertia and tend to act in a reactive fashion: too many policies are still based
on obsolete views of the world rather than on the emerging one.®” But once they
realise the advent of the ICT paradigm, governments will have to redirect their
policies, adopting a new overall approach which may be called Promotion of
Learning (PoL). Some policy directions informed by the PoL approach are given
below.

Education and training policies. The ubiquity of the “skill shortage” problem
seems to unequivocally indicate the need for improving higher education, espe-
cially in technical fields, and continuous training. It is worth stressing, however,
that while skill shortages usually characterise the introductory phase of a new
technology, their persistence during the phases of technology development —
such as those ICT is currently going through — is quite atypical. Other sources of
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skill shortages have been identified in this article, namely the low degree of ICT
usability, the high pace of ICT diffusion, and the incompatibility between organisa-
tional change and ICT. It has also been noted that many firms have recently
undertaken “reengineering” operations: if these operations succeed, the work-
place will be “informated” rather than “automated” by ICT, and the firms under-
taking them will become learning institutions. And learning institutions require an
abundance of basic social skills such as communications skills.

In the light of this argument, policy implications for education and training are
no longer straightforward. In the short term there is no doubt that improved
technical skills would benefit the productive system. In the medium to long term,
however, skill requirements will crucially depend on the outcome of these “reen-
gineering” processes. If they succeed, they will decrease the need for technical
skills while increasing the demand for social skills. In this case, a reform of the
educational system aimed at raising the provision of technical skills would be
useless in the short term — because the educational system is characterised by a
high degree of inertia — and counterproductive in the long term — because sur-
pluses of highly educated workers may arise.%

It is therefore preferable that governments try to satisfy the most immediate
needs by adjusting the more flexible training system — for example by promoting
continuous on-the-job training — and deal with the long-term trends by assuming
the proactive stance mentioned above. That is to say, rather than simply trying to
predict future patterns of skill requirements, governments should try to steer such
patterns in the light of an overall PoL approach, and immediately start a reform of
the educational system aimed at raising the provision of basic social and
communication skills.

Labour market policy. Increased wage flexibility may lower unemployment
levels. The direct effect of lower wages is an immediate reduction in incentives to
expel and disincentives to hire workers; still, their long-term indirect effect (via
competitiveness) could be an increase in unemployment. That is to say, the
decrease in frictional unemployment obtained by higher wage flexibility could be
more than offset by an increase in structural unemployment.

On the contrary, the PoL approach appears to support both numerical flexibil-
ity — part-time work, flexible working hours, etc. — and functional flexibility — job
rotation, multi-skilling, total quality management, etc. These procedures have a
higher potential to increase competitiveness and activate those compensatory
mechanisms leading to a reduction in structural unemployment.

Technology policy. Two themes related to technology have recurred in this
chapter and have to be discussed for their policy implications: design for usability
and technology diffusion. The poor design of ICT in terms of usability has been
indicated as an important factor in maintaining high skill requirements. Unfortu-
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nately, this issue has not yet entered the policy debate; a policy area where
design for usability should emerge is standards setting. It is increasingly
recognised that technological standards are a precondition for learning:®® the
degree of usability of a new technology may be adopted as a criterion for choos-
ing which technology is worth promoting out of a group of aiternatives. In the case
of ICT, the system could have already “locked in” to poorly designed standards;
nevertheless, the sudden and spontaneous “explosion” of information networks
such as the Internet may provide a window of opportunity to reopen the competi-
tion among operative systems.

The high pace of ICT diffusion has also been mentioned among the causes
of mismatch between labour demand and supply. It is worth recalling, however,
the dual effect of technology diffusion. In the immediate, it puts a lot of strain on
the labour market since it raises the demand for new skills and lowers the
demand for older ones. In the medium to long term, technology diffusion is a
prime determinant of the competitiveness of firms, industries and whole econo-
mies; insufficient technology diffusion therefore gives rise to negative indirect
effects leading to structural unemployment. In conclusion, ICT diffusion has to be
endorsed without reservation, while its short-term negative effects can be
minimised by other facets of the PoL approach, such as the promotion of on-the-
job training, “reengineering”, etc.

Industry policy. The PoL approach identifies at least three fields for interven-
tion. First, the process of structural adjustment should be facilitated. Industries
and services such as information technology, education and training, personal
services, entertainment and health care are increasing their weight in most indus-
trialised economies, and governments should avoid the temptation to go to the
rescue of those industries that are correspondingly shrinking.”® The faster a coun-
try shifts its structure towards high-demand industries, the higher its competitive-
ness in perspective, the less it will suffer from structural unemployment.

Second, co-operation, both inter-firm and between firms and other institu-
tions, should be promoted. It has been argued above, in fact, that networks of
external relationships are an essential source of learning, both for individual firms
(second-order learning) and for the economy as a whole (institutional learning).
To give a practical example, anti-trust authorities should take this learning per-
spective into account when assessing the effects of inter-firm alliances.

Third, the creation of an adequate information infrastructure should be fos-
tered. The information infrastructure is the sine qua non of the ICT paradigm, and
the success of the PolL approach largely depends on it. At present many options
are still open as regards its funding and technical characteristics: the information
infrastructure may be funded by governments or by private companies; it may be
based on standard cable, fibre optics, or satellite technologies. Or it may result
from a combination of all of these. What really matters is that a wide, cheap and
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usable information infrastructure is laid out.”" If this happens, the information
infrastructure will become the physical support of a learning society.

Macroeconomic policy. Fiscal policies and monetary policies can aiso be
informed by the PoL approach. Fiscal policy can be reshaped, on the expenditure
side, by giving more weight to the public investment component, especially invest-
ment related to ICT; the above-mentioned need for an information infrastructure is
a good case in point. On the revenue side, tax reductions or exemptions could be
granted to new start-ups and self-employed individuals which are finding novel
opportunities in the processes of externalisation and subcontracting of large
companies.

As regards monetary policy, more attention should be devoted to the invest-
ment disincentive impact of high interest rates. Again, this is particularly important
for small firms and the self-employed, as their access to credit is normally more
restricted and/or more expensive. Overall, macroeconomic policy can contribute
to the reduction of unemployment by facilitating entrepreneurship and supporting
the growth of small firms.

Some concluding remarks can be made. First, since labour demand, labour
supply and technology adoption show high regional and local variability, policies
should always leave room for local and regional adaptation. Second, government
should support good industrial relationships and labour-management co-
operation, as the tendency to use ICT to “informate” rather than “automate” the
workplace would be thus strengthened. Finally, the PoL approach — and the
proactive stance on the unemployment issue — would be effective only if a high
degree of inter-policy co-ordination could be reached and maintained.
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11.

© L ® N o v

NOTES

. The hypotheses on which the “compensation” perspective rests are: /) technological

change is associated exclusively with the introduction of new equipment; ij) production
creates its own demand, in both product markets and the single labour market;
iii) markets are in perfect competition; iv) the temporal and spatial dimensions are
neglected.

“... we may draw the important conclusion that the structural dynamics of the eco-
nomic system inevitably tend to generate what has rightly been called technological
unemployment. At the same time, the very same structural dynamics produce counter-
balancing movements which are capable of bringing macroeconomic conditions
towards fulfilment, but not automatically. There is nothing in the structural evolution of
technical coefficients on the one side and of per-capita demand on the other, as such,
that will ensure fulfilment of macroeconomic conditions, i.e. the maintenance of full
employment. Therefore, if full employment is to be kept through time, it will have to be
actively pursued as an explicit aim of economic policy.”(Pasinetti, 1981, p. 90).

While some authors share the view that both “de-skilling” and “upgrading” schools are
technologically deterministic (cf. Attewell, 1992), others assert that only the “upgrad-
ing” school is such (cf. Vallas, 1990).

“Compared with the putative wisdom of upgrading and downgrading traditions, the
collective evidence from aggregate studies shows no dominant trend in the twentieth
century and suggests evolutionary not revolutionary rates of change. In summary, the
dominant feature of aggregate study evidence is uncertainty...” (Spenner, 1988,
p. 147).

Adler (1992).

Cyert and Mowery (1987).
Ibid.

Spenner (1988).

Ibid.

An indication of such research bias is given by the flourishing empirical research on
patents. Although under a set of assumptions and restrictions patents can be consid-
ered as an indicator of firm-level technological change, they do not stand in any
relation to organisational change. Organisational change has been by and large
dropped from the research agenda on innovation.

Krugman (1994).
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12.

13.
14,

15.
16.
17.
18.
19.
20.
21.

22.
283.

24.
25.
26.
27.
28.

29.
30.
31.

32.
33.
34.

35.

In its more radical forms, mainstream theory contends that, since the commodity
market is also always cleared, not even cyclical unemployment would be possible.
This way, keynesian-type expansionary policies are ruled out as well.

Katsoulacos (1986b).

“... The rather fundamental nature of the paradigm change means that... for a consid-
erable period there is a ‘mismatch’ problem with respect both to skills and manage-
ment styles and with respect to capital stock. These mismatch problems give rise to
major problems of structural unemployment and adjustment...” (Freeman and Soete,
1987, pp. 68-9).

Rumberger (1987), Spenner (1988), Howell and Wolff (1992).
Attewell (1992).

OTA (1986), OECD (1994).

Attewell (1992).

Milkman and Pullman (1991).

Spenner (1990).

Berman et al. (1994) go even so far as to assume that distinctions like production vs.
non-production, more-educated vs. less-educated, and high-skill vs. low-skill occupa-
tions are essentially one and the same thing.

Ginzberg et al. (1986), Howell and Wolff (1992), Peitchinis (1983).

Howell and Wolff (1992), Rumberger (1987). Zuboff (1988) argues that the very
distinction between white- and blue-collar workers is being blurred by the diffusion of
information technology in the workplace, and that the organisational skill base is
becoming more homogeneous.

Spenner (1990).
Howell and Wolff (1992).
Rumberger et al. (1994).
Spenner (1990).

“... Substantive complexity refers to the level, scope, and integration of mental, manip-
ulative, and interpersonal tasks in a job (...) Autonomy-control refers to the discretion
or leeway available in a job to control the content, manner, and speed with which tasks
are done. We must carefully distinguish autonomy-control from formal authority.
Authority refers to between-role differences in legitimated power; autonomy-control
refers to the discretion and leeway within a role.” (Spenner, 1990, p. 402.)

Spenner (1988).
Flynn (1988), OECD (1991), Peitchinis (1983), Rumberger (1987).

Campbell et al. (1990), Campbell and Warner (1992), Cornfield (1987), Cyert and
Mowery (1987), Darrah (1994).

Zuboff (1988).
Adier and Winograd (1992).

Binkin (1988), Cyert and Mowery (1987), Freeman and Soete (1994), Rumberger
(1987), The New York Times (1995).

“... The key criterion of a system’s usability is the extent to which it supports the
potential for people who work with it to understand it, to learn, and to make changes.
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36.
37.
38.

39.
40.
41.

42.

43.

44,

45.
46.

47.

48.
49.
50.
51.

52.

53.

Design for usability must include design for coping with novelty, design for improvisa-
tion, and design for adaptation.” (Adler and Winograd, 1992, p. 7).

Flynn (1988), Freeman and Soete (1994), OECD (1991).
March (1991).

“... The technology itself, even when it is not intended as a communications product,
serves as a communication medium between user and user and between designer
and user (...) When our perspective shifts from viewing users as mechanistic “human
components” to viewing them as dialogue partners, the key design criteria shift to
those of communicativeness...” (Adler and Winograd, 1992, pp. 7-8).

Rumberger et al. (1994).
Darrah (1994).

Freeman and Perez (1988). Actually, one of the categories identified by these authors
— changes of “technology system” — has been omitted here.

Grayson (1993), Littek and Heisig (1991), Howeli and Wolff (1992), Northcott (1993),
OECD (1989, 1991), Podgursky (1998), Spenner (1988).

Market responsiveness in turn depends on factors of various nature, like the existence
of anti-trust laws (institutional factor), capacity constraints (supply-side factor), and the
time necessary for consumers to learn about new products (demand-side factor).

For the sake of brevity it is here assumed that the technology leader is also the most
competitive firm. Actually, as argued below, technologies have to be matched by
compatible organisational structures to be effective.

Christie et al. (1990).

“... Technology defines a range of possibilities; other social and economic processes
take over from there... managerial discretion adds uncertainty to the relationship
between technological changes and skill transformations...” (Spenner, 1988,
pp. 162-163).

Conti and Warner (1994), Cressey and Scott (1992), Cyert and Mowery (1987), Free-
man and Soete (1994), Ginzberg et al. (1986), Lynch and Osterman (1989), OECD
(1991), Rajan and Hayday (1988), Zuboff (1988).

Womack et al. (1990).
Cyert and Mowery (1987), Freeman and Soete (1994).
Cyert and Mowery (1987), Fierman (1994), Rajan and Hayday (1988).

“... ‘Incremental learning’, whereby organisational knowledge is increased by perform-
ing or refining existing routines within a stable context that attaches the same set of
meanings both to old and new routines...” (Ciborra and Schneider, 1992, p. 272).

“... ‘Second-order learning’, whereby the context of meaning is changed. Old routines
lose their original significance and acquire a completely new meaning, and routines
previously ignored, suppressed, or unimagined are put into place and executed...”
(Ciborra and Schneider, 1992, p. 272).

As regards adjustment in consumption patterns, for example, Pasinetti observes:
“... when it happens — as is periodically bound to happen — that a sudden jump is
required in the rate of consumers’ learning, in order to keep up with technological
discoveries, there is no reason to expect an immediate response (...) Difficulties do
arise because periodic accelerations of this process of learning are required. More
specifically, the maintenance of full employment requires a speeding up periodically in
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54.
55.
56.
57.
58.
59.
60.

61.
62.
63.

64.
65.

66.

67.

68.
69.
70.
71.

the rate at which technical improvements are, so to speak, to be digested... ”(Pasineiti,
1981, p. 242-243).

David (1990).

Freeman and Soete (1987).

Peitchinis (1983).

Campbell and Warner (1992), Christie et al. (1990), Flynn (1988), OECD (1989).
Christie et al. (1990), Cressey and Scott (1992), OTA (1986).

David (1990), Freeman and Perez (1988).

“... why is one of the biggest hits in the business... a humble, no-frills program that gets
rid of software? Because computers are still so hard to use that dumping a program
you no longer want or need can take hours, if you can figure out how to do it (...) The
fact that such a program is even necessary, much less a runaway success, speaks
volumes... about one of the personal computer industry’s greatest weaknesses (...) the
industry has succeeded in getting PCs into 31 per cent of American homes, but it is
still far from a consumer-friendly business.” (The New York Times, 1995, C1-8).

Freeman and Soete (1994).
Zuboff (1988).

However, the following discussion shows that upgrading will be limited to communica-
tion skills.

Peitchinis (1983).

“The informated organisation is a learning institution, and one of its principal purposes
is the expansion of knowledge — not knowledge for its own sake (as in academic
pursuit), but knowledge that comes to reside at the core of what it means to be
productive (...) Learning is not something that requires time out from being engaged in
productive activity; learning is the heart of productive activity. To put it simply, learning
is the new form of labor.”(Zuboff, 1988, p. 395).

“... the need for communication [is heightened]. Interpretive processes depend upon
creating and sharing meaning through inquiry and dialogue. New sources of personal
influence are associated with the ability to learn and to engender learning in others, in
contrast to an earlier emphasis upon contractual relationships or the authority derived
from function and position.”(/bid., p. 400).

For example, some governments are still extremely concerned by the health of the
motor vehicles industry, assumed to be a reliable indicator of the economic health of
their countries.

Flynn (1988).
Adler and Winograd (1992).
Freeman and Soete (1994).

For example, Internet is an information infrastructure which largely satisfies the
requirements mentioned in the text. In addition, it has the advantage of having spread
spontaneously, and therefore its shows an inherent propensity to “informate” rather
than “automate”.
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l.  INTRODUCTION

Background

The concept of “universal service” is based on the premise that telecommu-
nication services now play such a fundamental role in commercial and social life
that everyone, whoever or wherever they are, should have access to a basic level
of telecommunication facilities and service if they are to participate fully in modern
society.! The objectives stemming from this concept of universal service have
been a fundamental commitment in many countries. In general terms, the so-
called “Universal Service Obligations” (USOs) emerging from these objectives
have constituted a requirement that public telecommunication operators provide
basic voice telephone service to all who request it at a uniform and affordable
price even though there may be significant differences in the costs of supply. The
provision of uneconomic telephony services subject to universal service obliga-
tions has generally been through cross-subsidisation, usually through relatively
high long-distance charges and low charges for local access and use.

Perhaps the clearest way to further explain the concept of universal service in
telecommunications is to describe its practical requirements. In a number of
countries universal service obligations require a telecommunication operator to:

— meet all reasonable demands for basic telephone service, including rural
and remote areas;

— provide public payphone boxes in specified numbers, geographical distri-
bution and serviceability;

— prohibit the use of prices (or other terms and conditions) which discriminate
against certain groups, including people in rural areas;

~ provide special (e.g. residential low-user) schemes which recognise the
problems of low-income customers;

— provide free directory information services for blind and disabled people;

— provide free public emergency call services;

— provide priority fault repair services for long-term sick and disabled people;

— provide text relay services for deaf people;

— provide special telephones for the hearing-impaired;

— provide facilities for hearing-impaired people in public call boxes.
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The above universal service requirements pertain to a basic voice grade
service (although the telecommunication line supplied has also enabled low-grade
access to facsimile, e-mail and Internet services). In recent years, however, there
have been questions raised about whether such a “plain old telephone service”
(POTS)-based definition of universal service is still adequate.? Telecommunica-
tion suppliers are now increasingly privately owned and operate in markets which
are increasingly competitive, technologically dynamic and “converging”. What is
the appropriate nature and scope of USOs in such markets?

Objectives of the article

The aim of this article is to help in clarifying issues involved in considering the
question of what, if any, extension to the coverage of universal service is war-
ranted. In particular, the article seeks to identify criteria which can assist system-
atic assessment of appropriate “universal service” and “public access” require-
ments in an age of increasing competition, technological change, convergence
and a rapidly developing information society. While universal service refers to the
provision of service to individual households, “public access” points are designed
to provide access kiosks to those without individual access, rather like public
access to a public payphone instead of an individual subscribership.

This study occurs at a time of considerable optimism about the capacity of
new communication services to deliver social and economic benefits. The broad
challenge to policy makers is the task of developing policies to ensure not only
that these potential benefits materialise and are maximised, but that they are
spread equitably.

A few countries have recently examined, or are examining, whether the level
of universal service should be extended beyond voice telephony to cover new and
advanced services. What guidance can be gleaned from these efforts for other
countries yet to do so? A related question is the guidance that can be developed
to assist consideration of appropriate USOs and public access mechanisms in the
context of converging communication markets. This question has been underlined
by expectations of an increasing need to access new services and networks as a
result of the development of the so-called “Information Society”. As penetration of
these new advanced services increases and on-line services become increas-
ingly commonplace in everyday life, lack of access will be a serious disadvantage,
reinforcing the divide between the information “haves” and “have-nots”. This
disadvantage is expected to become critically important when the normal way of
accessing everyday services is by electronic means. Such concerns have
spawned arguments that the universal service mechanism should be expanded to
ensure a safety net of “public access” facilities to the new services and networks
of the Information Society.
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The structure of the article

Following this introduction, Section Il discusses factors that are driving the
reconsideration of USOs. These factors include: i) increasing competition;
ii) increasing privatisation of telecommunication supply; iii) the impact of new
technology; iv) the impact of technological convergence; v) regulatory conver-
gence; and vi) the developing networked Information Society. Section Il identifies
and applies a decision-making process for systematically assessing candidates
for USO status. The general conclusion reached is that few, if any, of the new
services would meet the test for USO status on the basis of these traditional
criteria. But, as Section IV recognises, the objectives behind concerns over
access to the Information Society are economic as well as social and are clearly
far broader than those underlying the concern for universal service in telecommu-
nication supply. Accordingly wider criteria need to be identified and a different
process applied when it is these broader concerns that are to be addressed.
Finally, Section V presents the article’s conclusions and recommendations.

Il. FACTORS DRIVING A RECONSIDERATION OF UNIVERSAL SERVICE
COVERAGE

The impact of competition

Preservation of universal service was a major reason for resistance to com-
petition in many countries. It was feared that competition may erode the ability of
the incumbent monopoly to cross-subsidise loss-making areas/services, could
threaten the sustainability of universal service policies. But there is now mounting
evidence that universal service objectives can — particularly when complemented
with appropriate regulatory safeguards — be sustained in a competitive environ-
ment. An OECD study® concluded that the effects of competition on universal
service can be systematically examined in terms of impacts on several factors, as
set out below in Box 1.

Although Box 1 indicates that in general, the effects of competition on univer-
sal service have been favourable, affordability continues to be a significant con-
cern in some countries and evidently a major reason why some who want access
to a household telephone do not have it. In Australia, for example, as Tabie 1
indicates, new service connection cost and repeated connection charges incurred
by highly mobile people are still a major affordability issue.

While for many people telephone charges have fallen, there remains a con-
cern for those who make few long-distance and international calls and have thus
benefited least from the falling prices of these services. While the significant price
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Box 1. Impacts of competition and regulation on universal
service

Penetration rates have increased significantly; competition resulting from
market liberalisation has allowed entry of operators delivering new cost-
effective technology (mobiles, wireless in the local loop) with competitive
pressures stimulating the incumbent to accelerate roll-out of new technolo-
gies and innovations; a range of different service packages — a number of
which are attractive to households with limited incomes — have been made
commercially available to customers; this increase in choice and diversity of
supply is one of the key ways in which universal service is being achieved.

Connection charges have fallen in some cases through lower cost connection
enabled by competition-driven new technology (e.g. wireless) thus facilitating
universal service (e.g. in rural and remote areas).

Telecommunication call prices: telephone charges for many have fallen
through lower international and long-distance call prices although there have
been increases in rental and local call prices as a result of price “rebalanc-
ing”; telephone bilis for lower income and low-user subscribers have been
contained through “price cap” regulation and innovative USO mandated
schemes allowing subscribers more control over bills through call barring
facilities, etc.

Rental charges: price increases here can be restricted (as demonstrated by
the UK’s “RPI + 2%"” price cap).

Deposit requirements: flexible payment systems to accommodate the needs
of lower income subscribers have emerged in several countries.

Access by the disabled to telephone use: a multitude of schemes have
emerged, often volunteered by telecommunication operators (since a good
“public citizenship” image can provide a useful competitive margin).

Availability and serviceability of public payphones has improved; in some
countries new market entrants with new technology are demonstrating that
the supply of public payphones in some areas can be profitable.

Quality of service has improved since quality of service is an important
aspect of competitive strategy; quality improvement for low-profit customers
can be mandated by regulation.

rebalancing which is occurring in some countries is expected to be only a short-
term occurrence necessitated by the need to move to more competitive cost-
based tariffs,* this has sharpened the focus on the criterion of “affordability”
in sustaining connection to the telephone service because of the level of usage
charges® rather than by the cost of connection. In some cases the cost of
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Table 1. Reasons for not having a telephone at home

Number of households o
Responses without a telephone %

Expensive to connect 76 000 32.1
Expensive to operate 16 000 6.8
Expensive to connect and operate 23 000 9.5
Don’t need one 53 000 22.2
Waiting for connection 18 000 7.7
Living in short-term accommodation 12 000 4.9
Other 40 000 16.8
Australia 238 000 100.0

Source: AUSTEL, Telecommunications Universal Service — Measures of its Delivery in Australia, November 1996,
p. 12.

uncontrolled access to long-distance and new services (e.g. by children) was
partly the cause. Some countries have responded to this concern by requiring, as
a USO, the provision of the facility to bar unauthorised calls. The concern over
affordability has led an increasing number of countries to impose price cap regula-
tion with sub-caps for some individual services. Countries have used a range of
different price cap formulae indicating that the scheme can be tailored to influence
the nature, extent and speed of price “rebalancing” according to conditions in
each country.®

Competitive neutrality

The recognition that competition is delivering substantial benefits has
strengthened the resolve of an increasing number of countries to continue lower-
ing barriers to market liberalisation so as to ensure effective competition.” It is
recognised that appropriate reforms to universal service requirements and deliv-
ery can remove an important barrier to competition. Indeed, the European Union’s
recent universal service guidelines require Member States to ensure that a uni-
versal service scheme does not distort the pattern of market entry and that one
operator is not unduly favoured over others.®

But in an era of increasing competition, technological change and conver-
gence, the need for competitive neutrality extends much further. it concerns not
only neutrality among telecommunication operators but between telecommunica-
tion and other communication suppliers and, indeed, between communication
operators and those in other industries. The principle of competitive neutrality
would also insist on the need to apply the principle of regulatory symmeiry — at
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least as a strategic long-run objective. Again symmetry should apply not only to
competing telecommunication operators but also between competing communi-
cation suppliers. In this longer-term perspective, communication operators should
be treated like other businesses with the same privileges and responsibilities
(including those connected with serving the disadvantaged and selected institu-
tions such as schools and public libraries). While this is a strategic longer-term
perspective, it is important that policies applied in the shorter term shouid have
this principle in mind, so that as far as possible, policy reform (including that for
universal service) moves not against, but in the direction of such regulatory
symmetry.

Quality of service

Although improved technology and competition has resulted in enhanced
quality of service in many areas,’ there is concern that it has not improved as
much in less profitable areas. There have been arguments that an obligation
should be placed upon carriers to provide service at particular standards of quality
in these less profitabie areas. Care should be exercised, however, to ensure that
any such quality of service regulation does not rule out trade-offs between price,
quality of service and market positioning.

The aged and disabled

Another important traditional function of the USO for telecommunication ser-
vice has been to ensure that the aged and people with disabilities are not disad-
vantaged in their access to basic telecommunication services. While the emer-
gence of new and converging information technologies will present many
opportunities for people with a disability, there could also be significant difficulties.
For instance, interactive video communication (e.g. through video-conferencing)
offers the chance for real-time communication for deaf people who use a sign
language. However, for some, problems with accessing basic telephony services
could be amplified with the increasing necessity to use computers to communi-
cate, access information and transact business (e.g. make payments) in the
networked society. While responsibility for addressing such problems is now
recognised under Equal Opportunity and Disability Discrimination Acts in an
increasing number of countries,’ there should be continuing vigilance that this
vulnerable group is not forgotten. Where such Acts exist, an important task is to
ensure that their objectives are effectively pursued by all telecommunication carti-
ers and major equipment manufacturers. The broad range of special schemes
already in place to assist the disabled to access telecommunications, either
introduced voluntarily by operators or mandated by USO requirements, provides
some reassurance in this regard.
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The increasing privatisation of telecommunication supply

In short, with the increasing privatisation of telecommunication suppliers
questions have been raised about whether traditional USOs, supplied by
government-owned monopolies, are still relevant and appropriate? Are there
compelling reasons why privately-owned operators should continue to provide
and bear the costs of USQOs, let alone be required to extend the range of USOs
provided?

New technology

As noted earlier, the technologically dynamic telecommunication industry is
providing cost-effective solutions to the delivery of universal service, for instance,
in remote and rural areas. Moreover, the prospect of an increasing combination of
traditional and new services (including audio-visual and information services) is
rewriting the economics of service provision and network deployment, both to
residential and business users wherever they are located. With the prospect of
such unparalleled technological change continuing, the means of delivering USOs
must remain flexible and open to change. In short, governments and regulators
are in no position to pick technological “winners”. The need for technological
neutrality that this demands cautions against the definition of universal service on
the basis of access to particular network resources or in terms of specific techni-
cal specifications since this could bias investment decisions and may negatively
impact on fledgling technologies which have future promise.' This is particularly
important in an era of converging technologies.

Technological convergence

The process of profound change with convergence between different techno-
logical platforms is resulting in services that were once distinct being offered over
various infrastructures such that service boundaries are becoming increasingly
blurred. Figure 1 illustrates aspects of the convergence process. This conver-
gence is blurring the lines between media’? with a single means — be it wires,
cables or airwaves — able to carry service that in the past were provided by
separate ways. Conversely, a service that was provided in the past by any one
medium — be it broadcasting, the press or telephony — can now be provided in
several ways. As a result, artificial barriers between communication markets are
falling as firms discover new economies of scale, scope and interoperability.

A good example of a technology which manifests the “convergence of
modes” is the Internet. In the past, broadcasting has been characterised as point-
to-multipoint transmission of information by electronic means. Traditional exam-
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Figure 1. Convergence of communication networks
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ples include the broadcast of television and radio services from terrestrial towers,
as well as via satellites and cable television networks. More recently new services
have emerged that use the Internet to broadcast news and information. These
Internet-based services challenge the traditional concept of broadcasting as
point-to-point transmission since they may derive information from muitiple
sources and can be customised to meet the demands of individual users.

In addition to, or instead of, the telephone and cable television networks,
various access technologies are likely to be used to provide access to house-
holds. For exampie, there is likely to be a significant expansion of wireless access
services in the near future. Indeed, an increasing number of people already have
mobile phones; they will be joined by others using satellite broadcast and two-way
satellite services, low-power portable communicators for voice, data and paging,
and other wireless technologies which can provide both mobile and fixed-location
connections. The rapid diffusion of digital inter-active television receivers to give
practical access to converged services is also being accelerated as prices tumble.

The sort of access or terminal does not matter since it is the possibility of
access to services that is important. It is increasingly recognised that as many
possibilities as feasible should be left open so as to allow consumer demand,
innovation and creativity in the market to decide the future.' Figure 2 illustrates
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Figure 2. Telephone networks and multimedia networks
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Source: Japanese Ministry of Posts and Telecommunications, Final Report of Study Group for Research into Universal
Services and Rates in the Multimedia Age, May 1996, p. 16.

how these technological developments will impact on access possibilities. These
considerations advocate that the concept of universal service be adapted to
reflect the shift from service-specific networks to that of mulitiple alternative net-
works, each capable of delivering an ever broader range of services. In other
words, a universal service seems more appropriately specified in terms of access
to a given bandwidth rather than a specific service or technology.

Regulatory convergence

In the new environment of rapid convergence, policy that focuses on content,
sometimes called “information policy”, and policy that focuses on delivery, some-
times called “telecommunication policy”, will become intertwined. The, already
unfolding, seamless web of telecommunication technologies will make insistence
on distinguishing between channel and content artificial and unrealistic. As such
technological and regulatory convergence proceeds, the criteria which have influ-
enced broadcasting policy are likely to become increasingly relevant to those of
telecommunications.

Some public broadcasting service providers have a universal service man-
date similar to that in telecommunications in terms of a responsibility for ensuring
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that their signal can be accessed throughout a country. But broadcasting policy
often goes beyond this since it tends to be more politically sensitive than telecom-
munications because of the relationship with media and cultural policies and
possible impact on social goals.’ Thus the responsibility of broadcasting regula-
tors frequently includes audio-visual policy, network (carriage) regulation, fre-
guency allocation and content regulation with its concerns over national culture.

In other words, it is likely that the universal service concept will be increas-
ingly influenced by concerns about content as well as by infrastructure. Universal
service obligations for infrastructure suppliers (e.g. digital capacity, ISDN technol-
ogy telecommunication) may be extended to include the provision of capacity to
access non-telephony content. Indeed, as discussed later, this is already occur-
ring in regard to the call for subsidised high-grade Internet access for schools and
public libraries.

These factors will increase pressure for expanding the concept of universal
service beyond the “plain old telephone service” to encompass new communica-
tion capabilities. There is thus the likelihood that communication operators will not
— as the principle of regulatory symmetry requires they should — be treated like
other businesses, with the same privileges and responsibilities (including those
connected with serving schools and the disadvantaged). While this concern about
regulatory symmetry stems from a strategic longer-term perspective, it is impor-
tant that policies applied in the shorter term should bear this principle firmly in
mind so that as far as possible, policy reform moves not against but in this
direction.

The developing information society

As the information society develops and more and more elements of the
economy, such as education, health care, entertainment, information and ser-
vices in general, become linked to networks, there are concerns that disadvan-
taged sections of the community are not excluded or left behind by being unable
to gain “access” to these networks. But “access” is a complex issue. Figure 3
illustrates how the question of access becomes more complicated as the elec-
tronic communication industry develops. To facilitate “any-to-any” access, the
concept of a USO would need to be relevant for access across the various sectors
of the communication industry, i.e. print media, broadcasting and telecommunica-
tions. Should a consideration of access to “standard communication services”
therefore need to look more broadly across the range of media and delivery
channels in a “communications” context (as opposed to a focus on broadcasting
or telecommunications individually)?

The concerns over such access to the electronic communication industry
have a distinctly economic as well as social dimension, often expressed along the
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Figure 3. The changing structure of the communications industry
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lines that the new communication products and systems are vital to the ability of a
country to remain internationally competitive in a global market-place and to
create challenging, well-paid jobs. These concerns have led to arguments that the
USO mechanism should be extended to recognise the needs of a networked
information society. Indeed, some governments have already begun to take
action. For instance, the US 1996 Telecommunications Act, in mandating univer-
sal service as a explicit aim, goes beyond basic telecommunication services to
identify the provision of access to advanced telecommunication services for
schools, health care and libraries as one of the principles for the “advancement of
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universal service”. We return to this issue in Section V.
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iil. A SYSTEMATIC APPROACH TO REDEFINING THE SCOPE OF
UNIVERSAL SERVICE

Proposed approaches for assessing whether a service warrants USO
status

Section Il discussed various factors driving governments to consider whether
the USO concept should be extended to cover access to a range of new telecom-
munication services. This section addresses the task of identifying a systematic
procedure for assessing claims for USO status. To commence this task, a survey
to identify various approaches thus far proposed, was conducted. It is pertinent to
note that in this section, the criteria applied in the proposed approaches are
largely ones underlying the traditional USO concept. Section IV extends the focus
by recognising that these traditional USO criteria couid be expanded to acknowl-
edge the broader social, economic and political objectives motivating government
involvement in facilitating access and participation in the networked Information
Society.

A survey of various proposed approaches for assessing USO status

The Australian Bureau of Transport and Communications Economics'
(BTCE) provided an early attempt to specify a systematic approach to assessing
a service’s eligibility for USO status. It suggested a five-step framework for con-
sidering possible contenders for inclusion in an upgraded USO which includes
being able to:

i) adequately identify and define the product;
i) determine that the product is sufficiently “essential” to justify the major
policy interventions associated with a USO designation;
iii) determine that costs are reasonable relative to benefits;
iv) find a practical and effective implementation mechanism; and
v) work through any likely significant effects on other policy goals.

The BTCE suggests that if it is difficult to carry out any of these steps for a
particular product, the case for endowing the product with USO status is
diminished.

In the United States, the 1996 US Telecommunications Act'® requires that in
considering whether a telecommunication service should be included in the defini-
tion of universal service, consideration has to be given to the extent to which the
service:

i) is essential to education, public health or public safety;
i) has, through the operation of market choices by customers, been sub-
scribed to by a substantial majority of residential customers;
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iii) is being deployed in telecommunication networks by telecommunication
carriers; and
iv) is consistent with the public interest, convenience and necessity.

In the European Union, it was concluded that any extension of the concept of
universal service must be determined principally by user demand and technologi-
cal evolution. Any extension should be based on a market-based analysis of the
demand for, and widespread availability of, a particular service, and a political
assessment of its social and economic desirability. The EC considers that only
when these two criteria are satisfied, would it be justifiable to impose a legal
obligation to guarantee that the service is universally available at an affordable
price.

In Canada, a government report'” which addressed ways of accelerating the
rate at which Canadians move on to the Information Highway placed the primary
role on market forces. The report recommended, however, that where market
forces fail to provide a minimum level of access, the government step in to ensure
affordable access to essential services for all Canadians, “regardless of their
income or geographic location”.

In the United Kingdom, OFTEL'® proposed an approach similar to that of the
BTCE for reviewing USOs, suggesting that the review mechanism include con-
sideration of the extent to which:

i) the service is necessary to allow individuals a full and fair opportunity for
economic and social participation in the United Kingdom;
ii) most customers in that customer class already use the service;
iii) the overall benefits of adding the service to the universal service defini-
tion justify the costs involved; and
iv) any changes are necessary to reflect the development of regulation
under new legislation.

OFTEL proposed that the basic definition of universal service be reviewed
periodically to ensure that a service be mandated a USO if the level of service
reaches a point at which “unacceptable social and economic disadvantage is
placed on customers lacking access to those services”.

It is notable that BT agreed that the criteria for incorporation in the universal
service obligation should be:

— widespread use in society; and
— clear signs that significant groups are excluded or at serious risk of being
excluded from access to these services because of market imperfections.

The Australian Review Group into the Standard Telephone Service'® drew on
the framework proposed by the Australian Bureau of Transport and Communica-
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tions Economics to adopt a decision-making process which includes the following
key elements:

~ assessment of whether the services under consideration are of “social
importance”;

~ determination of the extent to which they will be made available by the
market;

~ assessment of the costs of intervention through a USO mechanism to
ensure the wide availability of the socially important services which would
not otherwise be reasonably accessible; and

— whether the benefits of intervention compare favourably against the costs,
having regard to the distribution of benefits and costs, and the effects on
other policy goals.

The Australian Review Group advocated that intervention should only occur
where the benefits outweigh the costs. Moreover, it should not occur where an
expansion of USO coverage would substantially increase the overall level of USO
expenditure.

A systematic decision-making procedure

Drawing on the common elements of the above proposed approaches, a
systematic decision-making procedure should contain, as a starting point, at least
the key dimensions set out in Box 2.

Emphasis on market demand

The emphasis on market demand reflects, in part, a need for the USO reform
agenda to be based on a clear market-expressed indication of preference and
value. This is critical because of the pace and unpredictable direction of techno-
logical change and demand, and the costs of inaccurately anticipating them. As
noted earlier, neither policy makers nor industry are in a position to reliably predict
the implications of technological progress and commercial innovations over the
coming years.?° Therefore, in considering whether to widen the definition of
universal service, thereby mandating the widespread provision of a particular
service, decisions should not be taken prematurely and care should be taken not
to bias investment decisions. For instance, requiring a universal upgrade of cus-
tomer access lines (e.g. to digital capability) could have the effect of limiting
competition in rural and remote areas. New market entrants could be discouraged
if they had to compete against a USO provider with mandated high capability
offering services significantly below costs. While such an outcome may have
short-run advantages, it could produce adverse long-run outcomes such as a
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Box 2. A systematic decision-making procedure for considering
USO status

A systematic decision-making process for considering a claim for USO status
should include:

— Assessment of whether the service under consideration for USO status is
an essential service of significant “social importance”.

— Assessment of the degree of expected market penetration of the service.

— Determination of the nature and extent to which the service will not be
made available by the market and why.

— Assessment of the social and economic disadvantages incurred by those
without access if there is no government intervention in this expected
market situation.

— Assessment of the costs of intervention through the use of the USO
mechanism.

— Assessment of the costs of intervention through the USO mechanism
compared against the use of other approaches to establish that it is
superior.

— Establishment that the benefits of intervention through the USO mecha-
nism exceed the costs of doing so, taking into account the incidence of
such benefits and costs (especially those on unsubsidised telecommunica-
tion customers); and of effects on other communication and broader policy
objectives. Intervention should only occur where overall benefits persua-
sively outweigh overall costs and where a substantial increase in the level
of USO expenditure would not result.

reduction in innovation and investment in new technology. Any extension of
universal service if unnecessary or premature:

i) may provide or subsidise services which many users may be able to pay
for on a normal commercial basis;
i) will cause other customers to pay for services they neither need nor use;
and
iii) may deter market entry due to the costs involved for market participants.

Wherever possible, therefore, the market mechanism should be allowed to
play the primary role. The role of policy and regulatory frameworks would be to
strengthen market competition since this will result in lower prices and an acceler-
ated market diffusion of services.

Telecommunication operators have supported this market-focused principle.
For instance, BT has argued that wherever possible the market mechanism
shauld be allowed to play the primary role.2' BT argues that applying USO status
to a new service before it meets the market test would mean: i) assuming that the
market would fail; ii) guessing what the market and services will be; iii) denying
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some players the opportunity to offer commercial services by placing obligations
on others; and iv) imposing a considerable cost on consumers.

Arguments for an upgrade of the USO on behalf of uneconomic subscribers
should be constrained by the need not to impose an unreasonable cost penalty on
other (economic) subscribers. Moreover, any expansion of the definition of the
standard service within a USO concept should avoid giving rise to unnecessary
and damaging operator (and investor) uncertainty about the future scope of uni-
versal service and the potential costs this will imply.

Concepts of “need” and “market demand”

Public debate on USOs sometimes appears to confuse concepts of “need”,
“expectations” and “demand”. In this context, the Australian Bureau of Transport
and Communications Economics proposed an analytical process to help explain
consideration of demand-side issues.?? The aim of the BTCE framework, depicted
in Figure 4, was to establish whether there is unmet demand which is
infrastructure-related. The Bureau argued that only in cases where the market is
expected to result in socially unacceptable unmet demand does the issue of
policy intervention through a USO mechanism arise. That is, only when a particu-
lar service is widespread and commonly used will its mandated availability to the
residual unconnected as a USO become an issue on equity grounds.

Can a “threshold” level of market penetration be prescribed?

The extent to which services are taken up by unsubsidised subscribers is
seen by some to offer a useful indicator, or “trigger”, for when such services
should become candidates for USO status.

In considering the appropriate threshold penetration rate, the BTCE sug-
gested that a 50 per cent take-up seemed reasonable. The UK Institute for Public
Policy Research suggests, however, that the service should be accessible to
70 per cent of subscribers with at least 50 per cent of eligible users having taken
up the service.2® What this difference of views illustrates is that the threshold level
is a debatable, probably arbitrary, factor. While such efforts to inject objective
indicators for assessing USO status are to be encouraged, recommendations
about the current and likely penetration figures should not necessarily determine
the question of “social importance”.

A subjective assessment of the importance of a particular service in meeting
social needs is also important.>* This requires a judgement about a number of
issues, including whether a wide availability of the service provides benefits not
only to the individuals who are most likely to make use of them, but also for the
community at large. And whether there are significant social costs if the service is
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Figure 4. Analytical framework for assessing infrastructure-related unmet
demand for data services
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For services that might not be regarded as essential on the grounds of social
importance, but where nation-wide accessibility is nevertheless considered impor-
tant (e.g. as economic infrastructure), there may be a need to consider a regula-
tory requirement to foster nation-wide distribution to customers at cost-based
prices. Such a requirement on operators to provide service at cost, it should be
made clear, would be quite distinct from mandating a USO-type provision of a
subsidised service on the grounds of “affordability”.
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not made widely available, in particular whether access to this type of service is
necessary for effective participation in society?

Important services to be made available nation-wide at cost-based prices




New services fail to meet assessment criteria

The use of a systematic procedure for assessing claimants for USO status,
outlined above in Box 2, in studies conducted by the BTCE and the Australian
Review Group? led these studies to the conclusion that the case for new services
— including facsimile, ISDN and access to the Internet — to be accorded USO
status did not prove convincing. For one thing, they failed to meet the “level of
market penetration test” at present (although the qualification is made that if
market penetration continues to grow, this assessment might need to be
reviewed).

To illustrate the use of the criteria applied, ingredients of the assessment are
indicated in Box 3. The summary in this box was compiled to illustrate the process
used. It does not comprehensively cover the considerations included in the actual
assessments that were conducted. The conclusion that none of the services
considered qualify for USO status does not deny that there may be significant

Box 3. Summary assessment of standard “POTS” USO
and some new claimants for USO status
Current USO Facsimile ISDN Internet Digital capacity
Has the degree  Standard Important to Market Despite Despite
of voice business but penetration is  explosive growing
“essentiality” telephony is residential still very low growth, (although still
and social pervasive and  use still low and, while it market uncertain)
importance of used for even for is seen to penetration is  demand due
access to the many those have a still low but to growing
service been purposes. households number of this could interest in the
adequately Lack of with a home substantial change in internet,
established by service business. potential time electronic
the extent of constrains areas of especially for  commerce,
market participation application, e-mail usage. etc., the
penetration? in society and these remain With greater proportion of
business. largely coverage the  households
unproven.in a  “externality” with
mass market.  factor will computers
become and modems
relevant as is still
will concerns relatively low
about social and still
“isolation” if concentrated
denied on those with
access. higher
incomes and
home
businesses.
(continued on next page)
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(continued)
Do estimates of Benefits Most can Value of Benefits Appears to be
benefits probably already benefits considerable consistent
persuasively significantly access with depens on for some and  with the
exceed costs? exceed costs.  existing applications could further direction of
Basic USOs customer which are still  increase as the
are provided access uncertain. coverage commercial
at relatively telecom lines.  Costs could expands. market which
low marginal Significant be very high Access to the  may mean
cost. benefits for depending on  Internet is that the
some now what is relatively extent of USO
denied mandated. cheap, but support
access. Costs costly PC and  required could
involved will modem, or be small. A
depend on interactive targeted
supply television approach
assumptions required. would be
(e.g. wireless more cost-
services could effective than
reduce upgrading all
connection services.
costs for rural
and remote
subscribers)
Effects on Could limit Uncertain, Uncertain. Uncertain, Uncertain.
other policy incentives for  although Could although New market
goals? investment effects seem transgress promises entrants could
and affect positive technological ~ considerable be
competitive particularly for and positive discouraged
neutrality. business. competitive effects on by
neutrality. business, competition
productivity, against a
education, USO provider
etc. with mandated
high capability
offering
services
below costs.
Could reduce
new
technology
and
innovation.
Note: The summary in this box was compiled to illustrate the process used. It does not purport to cover comprehensively
the considerations included in the actual assessments that were conducted. i

benefits (including “externality”’-type benefits)?® which could result from the wide-
spread diffusion of the service in question. The assessment found only that it
would be inappropriate to mandate universal coverage of the services through a
USO mechanism. The majority report of the Australian Review Group did recom-
mend that the supply of digital capability telecommunication lines to all Aus-
tralians by the year 2000 be mandated as a USO. However, this recommendation
was contested by a minority report?” and the Australian Government has reserved
its decision pending further inquiries.
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IV. UNIVERSAL SERVICE AND PUBLIC ACCESS IN THE CONVERGING
NETWORKED INFORMATION SOCIETY

USOs and public access to the converging services and facilities of the
networked Information Society

The concern about “access” to the Information Society is distinctly separable
from the concern for universal service in the sense of “universal access to a
defined minimum service of specified quality to all users at an affordable price”.
Public access concerns are not focused on delivering service at minimum stan-
dards nor on obligatory provision upon demand to each subscriber at “postalised”
prices. While, in a sense, arguments for public access points may seem to share
the rationale of a USO-mandated provision of public payphones, the requirements
for such access are based on much broader objectives and necessitate the
provision of terminals, computers and network connections. Moreover, public
access to the Information Society requires more than just physical connections.
Other requirements may include:

— information, publicity and training to initiate the unconnected,;

— education programmes for schooling and learning on-line;

— establishment of networks and data-pools for health-care professionals;

— public library reference information;

— Internet sites for museums, galleries and other cultural resources; and

— electronic delivery of government services including up-to-date information
on policy and regulatory developments, improving the transparency of
government institutions and mechanisms.

A policy to enhance universal service coverage to include access to the
networks and services of the Information Society will thus require a complex co-
ordination of a much broader body of different policy objectives and perhaps of
related funding mechanisms than has been necessary for telecommunication
USOs.

What Information Society initiatives, if any, are necessary?

The challenge to policy makers issued by the developing Information Society
is to design effective policies which serve not only to materialise and maximise
the potential benefits of the Information Society, but to distribute them equitably.
But, to what extent will market demand serve to determine the appropriate nature,
extent and speed of diffusion? What policies, if any, are required to achieve this
objective? There are no quick, generally applicable answers to this complex
issue. The broader objectives (which include economic as well as social out-
comes) underlying concerns about adequate access to the Information Society
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mean that traditional USO concepts and criteria are inadequate and should be
complemented by a policy framework encompassing and co-ordinating a broader
body of criteria.?®

A systematic approach to this issue requires essentially that the source of
any problems be first identified and then specifically addressed with tailored cost-
effective measures rather than through the use of blunt policy instruments. While
mechanisms suggested by such an approach may be less immediately satisfying
than an imposition of new blanket requirements through a USO-type mechanism,
they may well be both far less costly and more effective in the longer run.

A logical and sequential process for determining necessary Information
Society initiatives

The steps set out in Box 4 provide a framework for proceeding logically and
sequentially to identify what policies, if any, are necessary to ensure access to the
Information Society.

All this may seem a protracted and pedestrian process. But the complexity of
the task is unsuited to simple solutions. The need for detailed consideration need
not stall an enthusiasm for immediate action in the case of objectives/pro-
grammes that can be quickly and confidently identified and implemented.

Public access points to facilitate access

A question which has already received considerable attention in some coun-
tries is whether public access points should be set up in areas such as educa-
tional institutions, public libraries, health-care and community centres, etc., pro-
viding new open gateways to the Information Society? These “kiosks” could
provide public access to computer terminals, software, applications and broad-
band links to the Internet and other on-line services.

In considering such initiatives to deliver higher-level services to particular
community access points, it is important to be clear about what outcomes are
being sought. For instance, community access points might be seen to be desira-
ble as:

— a practicable way of delivering certain kinds of services not suitable
for effective delivery from residential households, for example, video-
conferencing; and/or

— a transitional step to facilitate or accelerate the universal availability of
service; and/or

— places in which to initiate and educate peopie about new communication
services and technologies.
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Box 4. A logical and sequential policy process for determining

necessary Information Society initiatives

A logical and sequential policy process for developing access to the Informa-
tion Society might include the following steps:

identify and specify objectives and desired outcomes clearly and
specifically;

assess the extent to which market demand and delivery will meet the
specified objectives;

identify barriers to achievement of Information Society objectives through
market forces;

identify alternative policies for cost-effectively addressing these barriers;
specify criteria for selecting the best (mix) of these policies;

identify appropriate implementation programmes and the schedule of such
programmes;

estimate the cost of such programmes;

consider the extent to which these costs are reasonable when considered
against the benefits involved,;

consider the extent to which these costs are sustainable;

consider the extent to which programmes may need to be modified in view
of estimated costs and benefits;

establish the relative merits of alternative mechanisms for funding pro-
gramme costs;

decide on appropriate implementation procedure and the timing of such
implementation;

determine a procedure for regular monitoring and periodic review of pro-
gress in achieving objectives;

establish a process for reviewing, in the light of such progress, the appro-
priateness of policies and programmes for achieving the specified
objectives.

In the sense of providing access to groups and regions for which such access
is expected to be denied or delayed if left to market forces alone, the argument for
public access “kiosks” seems to share the rationale underlying the provision of
public payphones. However, mandating provision through a universal service
mechanism may not be the most effective mechanism for pursuing the objectives

of community access points.

In Australia, the Review Group® concluded that, at this stage, commercial
and targeted programmes involving government, users and the tele-
communication industry provide a better way of encouraging the development

initiatives
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and use of new services than through prescribing particular “higher-level” car-
riage services which must be made available to particular institutions through the
universal service mechanism. The Review Group expects that commercial incen-
tives to deliver service will strengthen in this area, and believes that carriers,
industry and government can develop productive joint initiatives. These initiatives
could be developed in consultation with relevant institutions and community
organisations, and involve private and public resources. The initiatives may cover
a mix of infrastructure, customer equipment, special tariffing and support for
applications development.

In fact, there is already considerable evidence® that even in low-profit areas
such non-mandated delivery may not turn out to be so difficult to achieve since,
for some operators, there may well be commercial and competitive advantages
involved in this delivery, not the least of which is the customer perception of “good
corporate citizenship” behaviour. There are a number of other ways in which a
public access provider might receive significant commercial benefits from provid-
ing the service, not unlike the benefits to a universal service provider OFTEL
considers could include:®

— enhancement of corporate reputation;

— marketing and brand recognition;

— information on how customers use the service;

— benefits associated with customer life cycles (customers who are currently
unprofitable may become profitable in the longer term);

— benefits associated with ubiquity (customers moving to a new area are
more likely to take service from the universal service provider, even if there
is a competitor who could provide service, simply because they know that
the universal service provider can provide service);

— the avoidance of loss of business through poor image and loss of trust due
to disconnecting or discouraging subscribers;

— avoidance of the costs of disconnection; and

— minimisation of planning costs.

OFTEL concluded that the size of the benefits to the universal service pro-
vider “is likely to be sufficiently large to offset the universal service costs of
uneconomic areas, uneconomic customers and uneconomic public call boxes”.
When these benefits are taken into account, the current net cost involved in the
provision of universal service in the United Kingdom “is not proven” and does not
justify setting up a universal service funding mechanism® “in the short term”. To
what extent does a similar conclusion pertain for funding public access? At any
rate, these considerations insist that communication suppliers should not be
denied the opportunity to deliver service to public access points without regulatory
intervention. Indeed such delivery should be encouraged by the policy framework.
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The need for safeguards

While government-private initiatives have proven productive and their poten-
tial could probably be more fully exploited in communications, governments
should also be on their guard against anti-competitive incentives in this context,
especially on the part of the dominant incumbent telecommunication infrastruc-
ture provider. In communication markets where competition is soon to be, or
barely, established, the latter may have a strong incentive to capture large public
customers, including educational institutions, with attractive special deals in order
to prevent their potential rivals from gaining a foothold in this market. For budget-
ary reasons, the public institutions, thus connected, will often not be in a position
to change to more attractive operators or networks once competition has become
more established. Certain safeguards might be borne in mind in this context, such
as ensuring that the duration and terms of the contract between the institution and
the telecommunication operator should be clear and transparent. Wherever possi-
ble, it would be preferable to ensure open competitive tendering for such con-
tracts, i.e. where network competition exists or is soon to exist it should have the
opportunity to match or better the incumbent’s offer.

Subsidised access for schools and public libraries

Subsidised access for schools and public libraries has received particular
attention. Indeed the US 1996 Telecommunications Act identifies the provision of
access to advanced telecommunication services for schools, health care and
public libraries as one of the principles for the “advancement of universal service”
in the future. Asked to consider the specific needs of schools and libraries in
defining the services eligible for universal service support, the US Joint Board on
Universal Service recommended that all eligible schools and libraries receive
discounts of between 20 and 90 per cent on all telecommunication services,
Internet access and internal connections, subject to a US$2.25 billion annual cap.
The Joint Board recommends that economically disadvantaged schools and pub-
lic libraries, as well as schools and libraries located in high-cost areas, receive
greater discounts to ensure that they have affordable access to telecommunica-
tion and advanced information services.

In the United Kingdom, while OFTEL considers that educational institutions
are an appropriate starting point in view of their vital role in skilling and equipping
young people for the Information Society, it concluded that it is inappropriate to
define subsidies to schools under the universal service category, for the following
reasons:

— All telecommunication operators responding to OFTEL’s consultation doc-
ument were opposed to using formal universal service as a mechanism for
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subsidising a different level of service for educational institutions and pub-
lic access points. The operators argued that, instead, the industry should
be given the opportunity to meet the requirements commercially.

— The present definition of universal service is very restricted in terms of
meeting the wide-ranging needs of educational institutions and public
access points. Whereas educational institutions and public access points
have a variety of non-telecommunication needs including training, internal
networks, computer hardware, software, and technical support applica-
tions, universal service could only be used to mandate a narrow range of
services.

— More work is required to develop a better understanding of the needs of
educational institutions and public access points and also so as to avoid
any administrative duplication.

— European Union directives on universal service currently restrict the possi-
bility of defining a higher level of universal service.

However, a recent report by a task force convened by OFTEL has recom-
mended that a baseline of digital connectivity or equivalent (i.e. offering
bandwidth of at least 128 kbit/s) is available to all schools throughout the United
Kingdom and that “appropriate action” be taken “to address the needs of those
schools which are unable to access ISDN or its equivalent”. The report recom-
mended that telecommunication operators introduce “more affordable charges”
for telecommunication links for schools including, where possible, flat-rate
charges which allow for unlimited usage so as not to restrict access to advanced
services.3

This recommendation should be considered against the warnings about
transgressing the principle of competitive and technological neutrality sounded
emphatically elsewhere in this article. Here the concern is rather with the appro-
priate funding of such a recommendation if implemented.

Funding Information Society initiatives

Funding subsidised access to schools

The US Joint Board on Universal Service recommended that support for
schools and public libraries be drawn from the same source of revenue used to
support other universal service purposes. Although it may be an expedient
approach, this funding policy appears to mix a policy on universal service for
telecommunications with objectives linked to education and information policies.

Even where the reasoning in favour of special support for these institutions is
supported,® the requirement that telecommunication operators bear the cost of
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subsidised provision is contentious and open to challenge. It is important to be
clear that to require a telecommunication operator — in effect, telecommunication
subscribers — to bear the cost of what is essentially an educational policy pro-
gramme would be a significant change in USO principles and practice.

With telecommunication operators increasingly operating in competitive mar-
kets and circumstances similar to those in other industries, they should be
increasingly treated in a similar way with similar obligations and rights. As the
telecommunication industry converges with the broadcasting and information
technology industries, this need for symmetric treatment becomes even more
important. It is important to bear in mind that many governments pay for, or
subsidise, the purchase of food, shelter, clothing and education for specific social
groups without imposing the cost on the suppliers or retailers. Are the reasons
why things should be different in communications compelling enough?

The US policy is in contrast with the approach taken in the European Union.
Here the guidelines prohibit funding of schemes outside the scope of the formal
USO from a Universal Service Fund. This does not prohibit national governments
from designing assistance schemes for access to Information Society pro-
grammes, so long as they are funded separately (e.g. from general revenue).

Funding more generally

Where activities are required which go beyond those which may be expected
from commercial companies operating in a competitive environment, the contribu-
tions towards ensuring access should be fair and proportional. Any desire to
ensure that services are delivered to less profitable sections of the community will
need to be balanced by the need to maintain profit incentives for private-sector
provision of new innovative services.

Programmes focused on the broader objectives of access to the Information
Society should be funded from broader revenue sources than a communication
universal service fund financed by telecommunication operators. To the extent
that the objectives of the incentive/assistance programmes are identifiable, fund-
ing for Information Society initiatives could be appropriately drawn from various
bodies concerned with, for example, education, health, the arts, information tech-
nology and computing. Governments could encourage, sponsor and co-ordinate
Information Society funding programmes drawing in initiatives, support and fund-
ing from various bodies.

Subsidies for public access provision, where necessary, should be transpar-
ent and it would be important to ensure that this funding is contestable and
accountable. Consideration should be given to mechanisms for competitive bid-
ding so as to guarantee that it is the best and most innovative operators and
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service providers that are awarded associated subsidies and funding where
appropriate. Such an approach would provide a robust basis for meeting require-
ments in a sustainable way.

Monitoring and periodic review

The dynamic circumstances of today’s unparalleled technological develop-
ments demand a preparedness to periodically revisit policies and programmes. Of
course, reviews should be conducted free of presumptions and prejudices and be
based on rigorous, objective and carefully documented analysis. This highlights
the need for good data. Indeed, improved information is crucial for assessing the
nature and scope of any problems and for developing well-targeted and cost-
effective strategies for overcoming them.

V. CONCLUSIONS AND RECOMMENDATIONS

Concerns about access to the new services and facilities emerging from the
technologically dynamic telecommunication industry and its “convergence” with
broadcasting and information technology has resulted in calls for a reconsid-
eration of the nature and scope of USOs so that they are more adequate and
relevant in an era of technological acceleration towards a networked Information
Society.

At a time of increasing competition and privatisation, rapid technological
change and convergence, it is important that universal service objectives be
determined and achieved without distortions to competitive neutrality not only
among telecommunication operators but also between telecommunication and
other communication suppliers. The principle of competitive neutrality also insists
on the need to apply the principle of technological and regulatory neutrality — at
least as a strategic longer-run objective.

A USO reform agenda should be cautious and based on careful analysis
because of the rapid pace and unpredictable direction of technological change
and demand, and because of the costs of inaccurately anticipating them. Argu-
ments for an upgrade of the USO on behalf of uneconomic subscribers must be
constrained by the need not to impose unreasonable costs on other telecommuni-
cation subscribers and raise damaging uncertainty for operators and investors
about the future scope of universal service.

Wherever possible the market mechanism should be allowed to play the
primary role. A primary role of policy and regulatory frameworks should be to
strengthen market competition since this will accelerate market diffusion of ser-
vices. The extent to which services are taken up by unsubsidised subscribers
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offers a useful indicator for when such services could become candidates for USO
status.

A systematic decision-making process should be used to assess the case for
upgrading USOs. It is notable that studies using such a systematic procedure
have concluded that the case for several new services and facilities to be desig-
nated USO status, including facsimile, ISDN, the Internet, did not prove
convincing.

In defining universal service, the identification of particular services with a
particular network technology or infrastructure should be avoided. The concept of
universal service needs to reflect the shift from service-specific networks to multi-
ple alternative networks. Defining a new universal service requirement on the
basis of access to particular network resources or by technical specifications
(such as ISDN) could bias consumption and investment decisions and may nega-
tively impact on fledgling technologies which have future promise.

As the Information Society develops and more elements of the economy
— education, information and entertainment — are linked to electronic networks,
there are increasingly concerns that certain groups will be excluded or left behind
by being “unconnected” resulting in a divisive society of “information ‘haves’ and

1

‘have-nots™.

The challenge to policy makers is to design effective policies which serve not
only to materialise and maximise the potential benefits of the Information Society,
but to distribute them equitably. The broader objectives underlying concerns over
access to the Information Society (which include economic as well as social and
political ones) mean that traditional USO concepts and criteria are inadequate
and should be complemented by a policy process encompassing and co-
ordinating a broader body of criteria.

A systematic approach would require, in essence, that the source of any
problems be identified and then specifically addressed with tailored cost-effective
measures, rather than through the use of a blunt USO-type mechanism.

Arguments for public access points to the networks and services of the
Information Society should be recognised as being distinctly separate from the
concern for universal service in the sense of “access to a defined minimum
service to all users at an affordable price”. Public access points are not con-
cerned with delivering service at minimum standards nor of obligatory provision
on demand to each subscriber at “postalised” prices. While in a sense arguments
for public access points may seem to share the rationale of a USO-mandated
provision of public payphones, the requirements are based on much broader
objectives and encompass the provision of terminal equipment (computers/
modems, etc.).
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Although it may seem an expedient approach, imposing the cost of providing
special support to schools, public libraries, etc., by way of subsidised provision of
infrastructure and services, upon telecommunication operators is contentious and
open to challenge. To require that telecommunication operators bear the cost of
what, in the case of schools, is essentially an educational policy programme must
be recognised as a significant change in USO principles and practice. Where
considered appropriate, the provision of subsidised services to schools should be
paid for from the educational budget (or from general revenue). Telecommunica-
tion operators are increasingly privately owned, and as they increasingly operate
in competitive market circumstances similar to firms in other industries, they
should be treated in like manner, with similar obligations and rights.

This argument applies more generally to the funding of any other initiatives
concerning access to the Information Society. To the extent that the objectives of
the programmes are identifiable, funding for Information Society initiatives could
be appropriately drawn from the various bodies concerned with, for example,
education, health, the arts, information technology, etc.

The dynamic circumstances of today’s unparalleled technological develop-
ments demand a preparedness to periodically review policies and programmes.
Of course, reviews should be carried out free of presumptions and prejudices and
be based on rigorous, objective and carefully documented analysis. This high-
lights the need for good data. Indeed, improved information is crucial for assess-
ing the nature and scope of any problems associated with equitable access to the
Information Society and for developing well-targeted and cost-effective strategies
for overcoming them.
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NOTES

. The provision of universal service in telecommunications is also considered to have
important “externality” benefits (that are not recognised by suppliers and would
accordingly result in undersupply). As new customers join the network, the value to all
customers of being on the network increases because they can — either actually or
potentially — access a larger number of other users. It is also argued that other
externalities exist since telecommunications, as a means of communication, can pro-
vide an alternative to services such as transport, thereby avoiding the costs of poliu-
tion and congestion. Also there may be benefits from access to a telephone in case of
emergency and in helping to reduce crime. (See e.g. OFTEL, Universal Telecommuni-
cations Services: Proposed Arrangements for Universal Service in the UK from 1997,
February 1997, p. 8.)

. The question about what upgrading, if any, is required to the scope of USOs in
response to rapid technological advances is being addressed in a number of countries.
Those whose concerns are driving this reconsideration of USO coverage can be
usefully categorised into:

i) people without access to the standard telephone service;

ii) people with access to the standard telephone service but who regard their level of
voice telephony service as inadequate;

iii) people with access to the standard telephone service but who regard their level of
service as inadequate because it delivers inadequate performance for services
other than voice telephony, such as facsimile, data and access to the Internet; and

iv) people with access to the standard telephone service delivering acceptable per-
formance for services other than voice telephony, such as facsimile, e-mail, data
‘and access to the Internet, electronic commerce and educational applications, but
who want further enhancements or new services.(See Australian Department of
Communications and the Arts, Report of the Standard Telephone Service Review
Group, December 1997. Accessed from the Internet site http://www.dca.gov.au).

. OECD, Universal Service Obligations in a Competitive Telecommunications Environ-
ment, ICCP Series No. 38, Paris, 1995.

. Japanese Ministry of Posts and Telecommunications, Final Report of the Study Group
for Research into Universal Services and Rates in the Multimedia Age, Part 1: Rates in
the Multimedia Age, Part 2: Universal Service in the Multimedia Age, May 1996.

. The fears about affordability were not entirely unfounded in some cases. For instance,
in Sweden, call prices rose by about 100 per cent between 1993 and 1996 as a result
of price rebalancing according to Swedish Ministry of Transport and Communications,
Modern Telecommunications for Everybody — Green Paper on a Revised Swedish
Telecommunications Regulation, August 1996.
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11.

12.

13.

14.

15.

However price caps can be distortive especially when applied for long periods, and
thus should be used only as a temporary device (see OECD, Price Caps for Telecom-
munications: A Review of Policies and Performance, ICCP Series No. 37, Paris,
1995). The recent move by the United Kingdom to reduce price cap coverage from
some 75 per cent to about 26 per cent of BT’s revenue source (see OFTEL, Telecoms
Price Control: The Final Phase, June 1996) is to be applauded and should be followed
by other countries as soon as circumstances permit.

OECD, Communications QOutlook 1997, Paris, April 1997.

European Commission, Universal Service for Telecommunications in the Perspective
of a Fully Competitive Environment — An Essential Element of the Information Society,
Communication to the European Parliament and the Council, Brussels, February
1996.

OECD, Communications Outlook 1997, Paris, April 1997.

. For example, the UK Disability Discrimination Act 1995 makes it unlawful for providers

of services to discriminate against a disabled person by:

— refusing to serve;

~ failing to address problems which make it unreasonably difficult for the disabled
person to make use of a service;

— providing a lower standard of service or service in a worse manner; or

— providing a service on worse terms for a reason which relates to the disabled
person’s disability.

The UK Act places a duty on providers of services (including telecommunication
operators) to: '

— amend practices, policies or procedures which make it impossible or unreasonably
difficult for disabled people to use their services;

— remove or overcome physical barriers which make it impossible or unreasonably
difficult for a disabled person to use the service; and

— provide “auxiliary aids or services” where this would enable or facilitate a disabled
person using the service.

The move in some countries to mandate provision of ISDN at “affordable” prices might
be viewed in this context. In Denmark, for instance, ISDN has been specified as a
universal service. In Australia, the government has required Telstra to accelerate the
deployment of ISDN and has spoken of placing ISDN prices within a price cap con-
straint. In the United Kingdom, too, OFTEL has considered bringing ISDN into price
cap control. Nonetheless, ISDN penetration is currently very low, and while it has a
number of substantial potential areas of application, these remain largely unproven in
a mass market.

See e.g. OFTEL, Beyond the Telephone, the Television and the PC”, Consultative
document, 1995.

International Chamber of Commerce, Preparing for 1998 and Beyond, Speech by
Commissioner Karel van Miert, Working Party on Telecommunications, Document
No. 373-21/65, Paris, September 1996.

Benton Foundation, Broadcast Spectrum and the Debate on the Future of Television,
Benton Foundation, 1996.

Australian Bureau of Transport and Communications Economics, Communications
Futures: Final Report, Australian Government Publishing Service, Canberra, 1995.
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17.

18.

19.

20.

21.

22.
23.

24.
25.
26.

27.
28.

29.
30.

31.

32.

Federal-State Joint Board on Universal Service, Recommended Decision, Before the
Federal Communications Commission, adopted 7 November 1996.

Canadian Government, Building the Information Society: Moving Canada into the
21st Century, Ottawa, 1996.

OFTEL, Universal Telecommunications Services: A Consultative Document on Univer-
sal Service in the UK from 1997, December 1995,

Australian Department of Communications and the Arts, Report of the Standard Tele-
phone Service Review Group, December 1996. Accessed from the Internet site (http://
www.dca.gov.au).

Broadband Services Expert Group, Networking Australia’s Future: The Final Report of
the Broadband Services Expert Group, Australian Government Publishing Services,
Canberra, December 1994.

BT’s response to OFTEL’s consultative document Universal Telecommunications Ser-
vices in the UK from 1997.

Australian Department of Communications and the Arts, op. cit, December 1996.

Murroni, C, Universal Service Obligations in Telecommunications, Institute for Public
Policy Research, UK, 1996.

Australian Department of Communications and the Arts, op. cit., December 1996.
Australian Department of Communications and the Arts, op. cit., December 1996.

For an indication of such benefits see endnote 1. It should be noted, however, that
while the existence of external benefits may support an argument for payment of a
government subsidy, it does not justify mandating provision of a loss-making service at
supplier cost.

Australian Department of Communications and the Arts, op. cit., December 1996.

See, for instance, UK Government, Building the Information Society: A National Strat-
egy, HMSO, December 1996.

Australian Department of Communications and the Arts, op. cit.,December 1996.

For instance, the UK Cable Communications Association offers free broadband con-
nection to every school passed. In the United States, in January 1997, Time Warner
Cable unveiled a free educational package of material for bringing cable TV and high-
speed Internet access technologies into classrooms in its service areas as it upgrades
its network. In addition to free connections, Time Warner plans to provide workshops
to teach educators how to use the new technologies (Telecommunications Reports,
13 January 1997). In Australia, the telecommunication carriers, Telstra and Optus,
have implemented various initiatives in relation to the provision of higher-level services
to particular community access points.

OFTEL, Universal Telecommunications Services: Proposed Arrangements for Univer-
sal Service in the UK from 1997, February 1997.

The Swedish approach is similar. The former monopoly, Telia is required by its licence
to provide universal service while other operators do not have USOs. With Telia’s net
costs for universal service estimated to be fairly low (about 1 per cent of the revenues
from the telephony service), despite the onset of competition, other operators will not
be required to contribute to the financing of Telia’s USO. However, if the situation
changes, for example, if Telia’s revenue from telephony services decreases signifi-
cantly due to stronger competition, or if the USO becomes too big a burden for Telia,
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33.

34.

other operators would be required to contribute to USO financing through a universal
service fund.

OFTEL, Information Highways: Improving Access for Schools, Colleges and Public
Access Points, report of OFTEL's Task Force on the Telecommunications Industry,
February 1997. Other Task Force recommendations were that the telecommunication
industry should:

— Initiate discussions with representatives of the further education sector to better
understand the telecommunication requirements of these colleges and to identify
measures which help meet the needs of these colleges including access to appro-
priate bandwidth on terms which are affordable.

— Initiate discussions with representatives of the Library and Information Commission
and the Library Association to better understand the telecommunication require-
ments of public libraries and develop packages to meet identified needs.

— Play its part in actively promoting and disseminating the benefits of external tele-
communication links to schools, further education colleges and public libraries.

— Develop charges which are predictable and controllable to enable effective budget-
ing of on-line expenditure (the inability to do so is currently seen to be a major
impediment to many schools, colleges and libraries using on-line services).

— Allow schools, further education colleges and public libraries to purchase network
connections separately from services so that they are free to choose which com-
pany they buy services from and are not tied into taking service from the company
providing the network connection.

— Work in partnership with software producers, equipment manufactures and others to
ensure that schools, further education colleges and public libraries have the full
range of services they need and can access them in a user-friendly way.

But, as the Task Force itself recognised, telecommunication links are just one aspect
of what is required to use advanced services effectively. The public access approach
raises questions about how the rest of any overall package for schools might be made
available, including:

— internal networking;

— end user equipment;

— user training, support and maintenance; and

— applications and services.

The report of OFTEL’'s Task Force on Information Highways: Improving Access for

Schools, Colleges and Public Access Points, (1997, op. cit., p. 8) argues that providing

schools, colleges and public libraries with telecommunication links to advanced ser-

vices can bring significant benefits:

- to the UK economy through the development of the technological skills base;

— to learners through, for example, access to a rich variety of up-to-the minute mate-
rial not available locally; access to interactive learning; access to remote specialist
teaching; use of sophisticated software such as integrated learning systems which
tailor work programmes to the needs of individual students which some studies
have shown can lead to considerable learning gains; providing mainstream and
other improved opportunities for those with special educational needs; and develop-
ing individual IT skills;

— to teachers for training, advice and support, resource material for lessons and the
sharing of ideas with peers;

— to the management and administration of schools, colleges and libraries by, for
example, enabling the two-way exchange of information with external organisations
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on-line, organising timetables, improving security and providing remote manage-
ment of information and communication technology when resources are not availa-
ble on-site;

— to those without access at home who stand to lose out in the information revolution
unless they can access services elsewhere; and

— to the telecommunication industry and other industry sectors involved in the provi-
sion of information and communication technology which stand to benefit from an
expanded market.
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Appendix

Global Information Infrastructure-Global Information Society
(GII-GIS)

POLICY RECOMMENDATIONS FOR ACTION

[. INTRODUCTION

The Meeting of the OECD Council at Ministerial Level in 1995 requested the Commit-
tee on Information, Computer and Communications Policy (ICCP) to develop recommen-
dations for policies that fully exploit the contributions of advances in technology in the
context of Global Information Infrastructure-Global Information Society (GlI-GIS). Although
the recommendations (provided as italic text in boxes below) are addressed to OECD
governments, the ICCP recognises that all social partners need to play an important role in
the transformation of existing economic and social structures, and places importance on
allowing the private sector to take the lead in the economic and commercial development
and implementation of the GlI-GIS. The development of a Global Information Society can
help government contribute to further enhancement of public goals, while retaining respon-
sibility for ensuring public safety and national security, the protection of citizens and the
promotion of cultural diversity.

The concept of a Global Information Infrastructure-Global Information Society (Gll-
GIS) encompasses the development and integration of high-speed communication net-
works, and a set of services and applications in digital form, into global integrated networks
capable of seamless delivery. Such networks provide fully interactive access to network-
based services within countries and across national borders. The physical infrastructure of
the GII-GIS is not limited to any one technology; on the contrary, implicit in the GlI-GIS
concept is the interconnection and interoperability of a range of competing and comple-
mentary infrastructures, applications and services made possible by digitalisation. A har-
binger of the GlI-GIS is the explosive growth of the Internet.

The development of the GII-GIS is expected to transform existing economic markets
into a market-place where communication networks, bundling together transport, access
and market transactions, will play a major role. The driving force behind economic growth
and development in such a networked economy will be based on information.

The development of a network-based information economy requires:

— the availability and diffusion of high-speed interactive infrastructures;

— non-discriminatory access to and use of infrastructures for both customers and
service providers;

— the interconnection and interoperability of infrastructures and services;

157



— growth and development of on-line services, especially digital applications across
all sectors including multimedia services;

— safeguards which provide for universal service and ensure privacy, confidentiality of
information and security of payments, and protection of intellectual property.

Governments need to respond in a proactive manner to GlI-GIS developments and
applications. They also need to take action now as new services and applications emerge
and are being formulated. At the same time, it is important to understand that the dynamics
of change are largely technology- and private-sector-driven. Government response needs
to focus on ensuring that opportunities are opened up and available to firms, and that
existing market structures, particularly where there are bottlenecks in supply, do not restrict
growth and competition. At the same time governments need to play a role in stimulating
and encouraging demand for the new services which the GlI-GIS is making available.

Given the global nature of new communication technologies and activities, it is impor-
tant to have in place international principles and frameworks to ensure the harmonious
development of Global Information Infrastructures. In this context, three main policy areas
need to be addressed:

— those directly related to the development and diffusion of information infrastruc-
tures, nationally and on a global scale;

— those related to the access and use of these infrastructures; and, linked to this,

— those related to existing and new services and applications, including multimedia
applications and electronic commerce, using infrastructures.

The sea of change taking place in information and communication markets and the
development of interactive applications is fundamentally based on three factors: conver-
gence, globalisation and universal network access. The changes taking place are rapid.
The shape of the Information Economy of the 21st century, and the Information Society
which accompanies it, relies upon review, and where necessary revision, of policies and
policy frameworks to be carried out now. The implications will be significant, not only as
concerns stimulation of economic growth and job creation, but also because of the poten-
tial as regards social benefits and public services.

Il. ACCESS TO THE GII-GIS

Dynamics of changing infrastructures and convergence

The possibilities opened up by recent developments, particularly in digital technology,
mean that the segmentation of infrastructures for policy purposes by technologies or by
service typology is becoming less and less valid. On the other hand, a regulatory distinction
between content-service provision and provision of transmission facilities is becoming
more relevant. The multiplicity of services also implies a need to attain direct customer
access, which focuses attention on essential facilities and the constraints they may impose
on access in the market.

Convergence of the telecommunications, broadcasting and computing industries is
putting increasing pressure on the associated regulatory paradigms. By not adapting
legislative frameworks, policy goals and institutions there is a risk of creating regulatory
obstacles and retarding growth in the GlI-GIS.
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A progressive review of the traditional separation, as regards regulatory
frameworks, including licence conditions, among telecommunication infrastruc-
tures, broadcasting facilities and cable television networks is recommended. The
development of new regulatory distinctions between the issues concerned with
pure carriage services from the policy issues concerned with content services
might be considered in this context.

Whilst taking into account the specific nature of certain types of networks, it is
recommended to examine the conditions and timing to extend the general princi-
ples of market and product competition to all communication infrastructure
markets.

Access to the Information Society

While different regulatory and institutional solutions will suit different OECD countries
depending upon varying legal and political traditions, the globalisation of information infra-
structures and services is creating pressures for international co-operation and co-
ordination of essential safeguard and access principles. The inclusion of basic telecommu-
nications services and networks in the framework of the World Trade Organisation has
already resulted in the development of a set of common regulatory principles on access
rules which would be accompanied by relevant market access commitments. Furthermore,
new services such as digital satellite and Internet defy territorial boundaries so that purely
national solutions likely will become increasingly inadequate.

The general access principle for the success of the GII-GIS is that those having
bottleneck positions, or controlling gateways to customers, should not be able to charge a
monopoly price for their service nor give preferential treatment to their own affiliated or
favoured service providers in the dependent market.

Governments should review whether the extension or adaptation of access
principles, already being developed in many OECD countries as regards telecom-
munication networks, is appropriate for other parts of the Gll.

A key general principle recommended for the success of the GII-GIS is that
essential communication facilities should charge cost-oriented prices for access
services and should provide non-discriminatory treatment to service providers.
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Access scenarios: telecommunications, digital TV and on-line services

The local loop

Competition in the provision of communication access and service through the local
loop is crucial in the success of the GlI-GIS. Significant efforts must be made by regulators
to stimulate competition especially through alternate technologies, regulatory measures
and, where necessary, structural solutions.

Significant efforts must be made by regulators to stimulate competition at the
local loop especially through alternate technologies, regulatory measures,
accounting separation and, where necessary, structural solutions. Where access
bottlenecks remain, obligations should be placed on access providers to ensure
non-discrimination, transparency, cost-oriented pricing and, as far as possible,
unbundled access to services and facilities.

Where cable infrastructure is undeveloped, governments need to first take
into account the requirements and incentives for independent investment and
establishment of alternate platforms for customer access, before going on to
encourage the potential for convergence which can be realised once a competi-
tive environment has been established. Where cable systems are established but
controlled by the incumbent telecommunication operator, competition policy con-
cerns may motivate governments to consider structural separation or divestiture
of the cable business in the interests of establishing competition in multimedia
networks.

Conditional access systems

Access between digital broadcasting services and the customer for new digital broad-
casting services, terrestrial or satellite, may involve conditional access systems as the final
link, including the related applications programmes and subscriber management services.
In order to access services, customers may need to purchase digital decoders in the form
of “set-top boxes”. Competition is important to ensure that customers reap the benefits of
this technology.

Competition in the provision of conditional access systems is important so
that viewers can access a wide range of digital services and programmes regard-
less of the method of delivery to the TV screen and without the expense and
inconvenience of multiple set-top boxes. Under certain market conditions, govern-

(continued on next page)
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(continued)

ments may need to consider taking approptiate steps to ensure open access and
ensure that the broadest possible range of suppliers can reach their prospective
audiences.

Software operating systems

The final access point between information services and end customers is increasingly
via browsing software and servers; and this is set to become increasingly integrated within
the overall PC operating system. This can apply to the Internet, to electronic commerce
applications, etc. The move towards greater vertical integration and concentration in the
Internet industry by major operators may indeed be the result of market forces and pro-
competitive strategies based on real, sustainable competitive advantages and synergies,
but it may also raise concern for open access between services and customers. It is
important therefore to ensure that competition for new products and new technologies
remains sustainable.

In such a new and dynamic market as the Internet, it is recommended that
government measures, when necessary, facilitate the development of the market
while preventing anti-competitive practices on the part of dominant players
regarding access.

Competitive safeguards and access

The areas and situations involving access to the Gll include, inter alia, consumer
equipment elements, software operating systems as well as various transmission net-
works. Furthermore, the structure and characteristics of these markets are particularly
dynamic and fluid. The safeguards which are being developed for liberalising telecommuni-
cation markets will, as broadband communication infrastructures develop and as infrastruc-
ture convergence takes place, continue to be necessary, but will in many cases require
review and possible extension to take into account new developments. Key areas include
interconnection, numbering, licensing and interoperability.

Interconnection

Underlying the notion of information infrastructures is the concept of a number of
interconnected networks — both competitive and complementary. The success of a com-
petitive market structure for information infrastructures hinges on an effective framework
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being in place for interconnection and non-discriminatory access to both networks and
scarce resources. Different infrastructures will need to interconnect and the provision of
different services on infrastructures will change concepts of cost allocation and determina-
tion of fair interconnect prices and conditions. It is also important to aliow other content
providers access.

It is recommended that governments give due priority to implementing effec-
tive and flexible competitive safeguards to facilitate entry by market participants in
a timely fashion and provide the framework for the private sector to overcome
access problems. Governments need to put into place as rapidly as possible
interconnection frameworks with emphasis on non-discrimination, transparency
and an effective arbitration process. Co-ordination is needed at the international
level. In this context, governments should support the additional regulatory princi-
ples they each incorporated in their commitments on basic telecommunication
services in the WTO.

Governments also need fo take account of the fact that convergence and
global alliances are creating new challenges as regards interconnection issues
and requirements.

Particular consideration must be given to the problem of fair allocation of
scarce resources, such as spectrum or rights of way, for new entrants to the
market.

Numbering and addressing policy

The development of information infrastructures, new services and competition will
require the implementation of a framework for management of numbering resources and
number portability. Number portability — which enables customers to keep their existing
numbers when they change from one carrier to another — fosters competition, especially at
the local loop. The process of convergence is widening the “numbering” debate to include
different addressing and identification systems. In the case of the Internet, because it is an
international medium, addressing is a global issue since only one unique global domain
name is provided at present. Present structures for management of Internet addressing are
of concern in that there appears to be no proper administrative oversight at the national or
international level. In the context of electronic commerce, addressing issues are raised in
terms of name assignment and management services for names. Such name assignment
is closely linked with use of names and certification of authenticity — and thus encryption
issues. This issue needs close international co-operation in that electronic commerce will
be transnational.
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Governments should ensure, preferably through a consultative body includ-
ing suppliers and users of number resources, that an effective, non-discriminatory
numbering framework is established The management of numbering resources,
number portability, operator selection and preselection, should be implemented
as soon as possible.

Consideration needs to be given to frameworks based on private-sector co-
operation for the co-ordination and management of Internet domain names and
the identification systems for Internet sites.

Together with appropriate private-sector bodies, governments should begin
examining international solutions for electronic commerce addressing in terms of
name assignment and management services for names.

Licensing

As information infrastructures develop, it becomes increasingly important to lower
market entry restrictions with a more open and efficient authorisation procedure so as to
lower the barriers to the development of a global communication economy.

Existing national licensing regimes for infrastructures should be reviewed in
order to ensure coherent and consistent policies which support multimedia devel-
opment and diffusion, providing licences in a transparent and timely fashion. The
separation of licensing of infrastructures and transport services from those provid-
ing authorisation for the provision of services, should be examined in countries
where such licensing is bundled. Wherever feasible, governments should give
consideration to introducing a system of general authorisation or class licences.

Limitations on the number of licences should be avoided except where justi-
fied for reasons of limited resources. The allocation conditions of scarce
resources such as spectrum, and the way these resources are used can, never-
theless, be affected by the type of services diffused.

Interoperability and standards

The goal of seamless and efficient networking creates increasing demands for inter-
operability and common standards between an ever-wider variety of operators and service
providers. The merging of the information and communication sectors and the rapid devel-
opment of new technologies is also requiring new paradigms in the process of attaining
consensus, particularly as regards networking the computing industry. Industry supports
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both developing common open standards and the protection of intellectual property rights
for proprietary standards.

The primary role of governments with respect to interoperability should be to
provide encouragement towards consensus on appropriate standards, and in
particular to encourage international initiatives in this area. Private-sector initia-
tives should be encouraged and actively supported by public procurement, while
ensuring that these procurements are open to all market participants on a non-
discriminatory basis.

The development of open standards by governments and the private sector,
with appropriate emphasis on fair compensation, is important. Governments may
need to maintain an oversight role to ensure conditions of non-discriminatory
access.

Universal service and public access in the Information Society

As the Information Society develops and more elements of the economy, education,
information and entertainment are linked to networks, it is increasingly important that the
less advantaged and vulnerable members of society are not excluded or left behind
through being “unconnected”. The concept of universal service needs to be reviewed, and
possibly developed and adapted, to reflect the shift from service-specific networks to
multiple alternative networks, each capable of delivering an ever-broader range of ser-
vices. The difficulty in expanding definitions is that it is not simple to provide service-
specific definitions because of the wide and expanding range of services. Linked to the
notion of a widened definition of universal service is the concept of “public access” to new
services. The scope of such “public access” may well include a variety of resources,
components and services which extend far beyond that which is commonly described as
telecommunications.

As regards the scope of universal service, it is recommended that existing
concepts be reviewed to consider what new services may be necessary for
people as citizens and consumers in the Information Society. Particular attention
must be paid to ensuring that all segments of society, and geographic locations
within a country, have the opportunity to access advanced information services at
a reasonable price.

Consideration should be given to setting up public access points in areas
such as educational establishments, libraries, community centres and museums,

(continued on next page)
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(continued)

providing new open gateways to the Information Society: these would provide
access to computer terminals, software, applications and broadband links to the
Internet and other on-line services.

In definitions of universal service, the identification of particular services with
a particular network technology or infrastructure should be avoided. Subsidies for
universal service provision, if necessary, should be transparent. Consideration
should also be given to mechanisms of competitive bidding so as to guarantee
that the best and most innovative operators and service providers are awarded
associated subsidies and funding where appropriate.

Governments are encouraged to promote Information Society financing
frameworks drawing on initiatives and support from various bodies concerned
with, for example, education, health, the arts, information technology and
computing.

As far as advanced telecommunications access is concerned, the industry
should be encouraged to meet the requirements of public institutions and associ-
ated public access points commercially. In this context safeguards concerning
open and competitive tendering and transparent contracts may be relevant.

Pricing

Pricing structures and pricing policies may be one of the most important policy areas
with regard to national and global information infrastructures. Network-based applications
will only develop if the correct pricing signals are provided to service providers and users.
The only practical way of identifying efficient cost-oriented prices in an economy character-
ised by shared network resources is through competition. Non-competitive markets suffer
from a lack of responsiveness to new demands and do not encourage innovative pricing
packages. Pricing structures need to take into account the fact that usage patterns of
communication networks are changing drastically, especially as regards significant
increases in levels of use and decreased predictability in connect and peak times.

Inefficient international pricing structures have negative implications for the develop-
ment and diffusion of new network-based applications and market development. In particu-
lar this concerns the system through which operators compensate each other for the
termination of international calls.
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Market opening should take place in conjunction with price rebalancing, but
should not be unnecessarily delayed by such requirements. Since efficient pricing
structures will be best achieved through compelitive markets, governmenis
should aim, primarily, to accelerate the process of competition. There may be
reasons to maintain oversight on pricing issues until competitive markets have
emerged.

New and flexible pricing structures need to be adopted to reflect the funda-
mental change occurring in network usage patterns, especially as regards time-
based pricing.

Special efforts must be made to attain cost-oriented international accounting
rates and pricing principles for international access, although adjustment periods
may vary according to differences in the development of the countries concerned.
It should also be recognised that alternative international interconnection arrange-
ments will become increasingly significant. The rapid introduction of competition
in the international facilities market would provide the best means to meet the
urgent need to restructure international telecommunication pricing practices.

Institutional and regulatory structures

In order to be effective and coherent, regulatory structures need to mirror the market
structures which they regulate. Radical transformations implied by the GlI-GIS include both
new relations between networks and services and the brand new technologies and applica-
tions which do not “fit” into most existing policy categorisations. Since it will become
increasingly difficult to maintain technical or practical separation between broadcasting and
telecommunication markets, and given the dynamics of convergence of infrastructures and
services, governments may need to consider new relationships between existing legisla-
tive and regulatory frameworks.

A review of the institutional and regulatory frameworks governing licensing,
access and use of infrastructures and provision of service may be required. Such
a review would need, in particular, to take a fresh and forward-looking perspective
on the implications of the changing relationship between the service of carriage or
transmission of communications and those services which are essentially con-
cerned with the provision of the content of such communications for public
consumption.

Given the phenomenon of convergence, governments should review, if nec-
essary, their existing regulatory structures in order to streamline them and ensure
that they are adapted where necessary to continue to achieve in the most effec-
tive way, the given policy goals.
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Developing economies

Access to the GII-GIS is a global issue which must encompass all communities and, in
particular, the developing economies. Otherwise there is a risk that the development gap
will increase. The concept of Gll must be seen as a mechanism to enhance world-wide co-
operation in developing infrastructures and applications.

As part of the GlI-GIS policy framework, OECD governments must explore
ways to enhance co-operation with governments and social partners in develop-
ing economies as a matter of some urgency. This needs to involve the co-
operation of both local and foreign commercial interests.

OECD governments should provide regulatory training to developing econo-
mies, either bilaterally or through regional organisations. This must include
exchange of information, know-how and experience as well as practical training.

l1l.  APPLICATIONS AND SERVICES IN THE GlI-GIS

Multimedia content and intellectual property rights

The legal framework within which intellectual content is produced, shared and traded
will be even more vital in an information economy characterised by network-based produc-
tion and consumption, and digital manipulation and reproduction. The practical complexity
of managing the large number of copyrights in multimedia products is sometimes cited as a
problem facing the development of new services. However, the problem of rights clearance
for multimedia products has also been successfully surmounted in a number of cases by
creators of multimedia products. The challenge for Internet-based products is that
multimedia services incorporate content covered by different degrees and kinds of copy-
right. This is a particularly difficult question in regard to international trade in services, as
rights for different contents differ between countries; greater harmonization of IPR regimes
among countries would facilitate this process.

Governments should adapt intellectual property law as appropriate to reflect
the changes which digitalisation of works has brought about. In this context,
governments should bear in mind the interests of creators and of rightsholders in
content for an effective copyright regime, as well as taking into account the
interests of distributors and users.

(continued on next page)
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In adapting intellectual property laws, governments should also recognise
and encourage new technological solutions becoming available to meet the chal-
lenges brought about by increasing digitalisation and network diffusion of content.
Such adaptation should take account of the globalisation of networked digital
content and the extent to which it can ignore physical territorial boundaries.

In this regard governments should take note of the recent WIPO Conference
on Certain Copyright and Neighbouring Rights Questions whereby, in December
1996, two new Treaties were adopted: the WIPO Copyright Treaty and the WIPO
Performances and Phonograms Treaty. The new WIPO framework provides a
response to the new challenges raised by the GlI-GIS.

Electronic commerce

The rapid development and diffusion of electronic commerce applications depends on
ensuring the availability of the infrastructure and of access to and use of infrastructures for
applications and services. There is also the need for system security, authentication
software, processes to ensure confidentiality, message delivery reports, etc., which are not
subject to repudiation. The concept of electronic commerce, although it includes payment
issues, is a much wider concept encompassing a range of transactions which are embed-
ded in modern society.

Without prejudicing existing frameworks for commercial transactions,
mechanisms and legal frameworks, particularly concerning the requirements for
trust and integrity, will need to be adapted for new network-based transactions
and for the storage and manipulation of commercial data in digital electronic form.

The fast rate of technological change and innovative development of applica-
tions implies that policy frameworks regarding electronic commerce must remain
flexible. There needs to be a continuous dialogue between government and the
private sector on developments which impact on security and integrity of networks
and commercial services.

Furthermore, given the global nature of electronic commerce and the diffi-
culty of determining national jurisdiction in the event of legal disputes, dispute
settlement mechanisms will be necessary at the international level. OECD gov-
ernments need to encourage present international commercial bodies to formu-
late effective dispute resolution procedures for electronic commerce.
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Transaction safeguards

Commercial transactions have different requirements: for example, some require
anonymity, while for others it is important that they are well documented. Some require
complex documentation, acknowledgement and registration, and others more simple
processes. Thus the whole range of safeguards which already exist to protect buyers in the
market, as well as those required by government to ensure proper record keeping, etc.,
need to be adapted for on-line transactions. Governments, as well as the private sector,
have an important role to ensure security on networks both from the perspective of
curtailing criminal and illegal activity, and to ensure confidence in economic structures and
activities.

Companies should be encouraged to continue exchanging information with
governments as appropriate on security and security solutions.

Security of services: cryptography

Cryptography provides a powerful tool to meet many of the requirements of electronic
commerce and where properly implemented can allow for information to remain confiden-
tial, help maintain integrity of information, and provide a means for authentication. It is
recognised that it is necessary to balance legitimate commercial needs for encryption
against the requirements of law enforcement. Cryptography will be important to the provi-
sion of security, privacy and intellectual property protection in the Gli and the growth of
many applications, such as electronic commerce.

Market forces should serve to build trust in reliable systems, and government
regulation, licensing and use of cryptographic methods may also encourage user
trust.

Markets need to develop solutions for data security. However, in order to
protect the public interest, such as the protection of personal data or electronic
commerce, governments may need to implement policies requiring cryptographic
methods to achieve a sufficient level of protection, while responding to the needs
of law enforcement authorities. Nevertheless, it is important even in those circum-
stances to allow users and market forces to determine the appropriate safe-
guards, while respecting existing legislation.

It may be necessary for governments to play a role in determining with the
private sector the appropriate technical structure to support global, interoperable

(continued on next page)
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digital signatures and time-stamps. OECD governments need to encourage rele-
vant bodies to consider how fto facilitate dispute resolution.

OECD countries should take note of the OECD Guidelines on Cryptography
Policy in order to encourage the development of internationally compatible
frameworks as soon as possible, and to facilitate the growth of electronic
commerce and open global markets, taking into account the need for govern-
ments to maintain their existing responsibilities.

Protection of privacy and personal data

Privacy requirements in the development of electronic commerce are important
because the development of new applications and services on Global Information Infra-
structures will increase the amount of personal and business-related information gathered,
stored and transmitted electronically by governments, public institutions and businesses.
Development of the Gll is making it even easier to collect, analyse, distribute and forward
data across national boundaries, resell or reuse them, or integrate them with other
databases collected for unrelated purposes. Thus, open networks, such as the Internet,
may, without adequate safeguards, pose serious privacy problems.

Taking note of the complexity of dealing with privacy questions in the context
of the Gll, governments need to respond to increasing new concerns about
privacy. At a minimum, governments need to ensure broad national guidelines or
modifications of existing national guidelines on privacy in accordance with the
1980 OECD Privacy Guidelines. Guidelines should be based on the principle of
protecting individual privacy without imposing unnecessary burdens on business
and community. In particular: i) transparency must be ensured as to use of
personal data; ii) limitations, where required, should be imposed on the secondary
use of personal data; and iii) rights to access and to correct one’s own personal
data must be clarified, and requirements to ensure accuracy of data must be set
forth.

In order to allow for open transborder transmission of legitimate and useful
personal databases and to address the issue of restrictions on the export of data
in general, consensus is urgently needed at the international level on whether the
OECD Privacy Guidelines are up to the challenge which lies ahead on the Gl
and/or whether further international principles on the protection of the individual
are required. This could constitute a first step towards development of more
detailed international agreements and could encourage development of national
and international business codes of privacy and other self-regulatory initiatives.
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lllegal and harmful content

The development of the GlI-GIS can significantly contribute towards the positive
promotion of diverse social identities and values. But the ease of distributing content,
copying it and accessing it has also raised concerns about the diffusion of material viewed
as offending social norms. It is clear that the traditional means by which governments have
attempted to regulate illegal and harmful content are being challenged by digital means of
production and distribution. Experience has shown that, while necessary to implement
policy responses to the use of networks in disseminating harmful and/or illegal content,
these policies need to be proportionate to the problem and shouid ensure that the benefits
that can derive from the development of new services are not jeopardised and are, in fact,
encouraged in order to outweigh any negative aspects. Proposals have also been put
forward for the OECD to provide an overview of national initiatives and examine the
necessity and eventual possibilities for increased international co-ordination.

The issue of illegal and harmful content over global electronic networks
needs to be addressed in a manner which is proportional to the problem and
which recognises the importance of the principle of free speech. The identification
and implementation of appropriate and effective global solutions requires interna-
tional co-operation.

Although unfortunately open to certain forms of abuse in this context, it needs
fo be emphasized that the Internet is still in an early, formative stage. It is a fragile
and highly dynamic medium whose growth and development, together with its
promise of enhancing economic productivity and social well-being, could be
severely stifled by excessive and/or premature regulations. Governments need to
bear this risk in mind in carefully considering which regulatory tools are appropri-
ate or relevant to the Internet.

On the other hand, positive developments which should be considered by
OECD governments include self-regulation initiatives by Internet service provider
associations together with software based classification systems which alfow
users to control access and impose their own restrictions . Furthermore, increas-
ingly sophisticated technological means are available to track the “electronic
trails” by which illegal activity in this medium can be identified. Serious consider-
ation should be given to technical tools to filter out content that users might find
offensive or that should not be accessed by minors.

Consideration should be given to the concept that information on the Internet
should be allowed the same free flow as paper-based information and any restric-
tions should respect fundamental rights such as free speech and privacy.

Responsibility for dealing with illegal activity over the Internet should remain
with the existing competent authorities such as the police and courts. These may
be significantly aided by international co-operation and new technologies applica-
ble to solving electronic crime.
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Cultural and linguistic diversity

Media ownership restrictions in OECD countries have traditionally involved not only
the goal of ensuring a degree of pluralism within the national boundary, but also that of
protecting national and regional culture. Such ownership restrictions may be expected to
come under pressure vis-a-vis their effectiveness in a Global Information Society. Open
competitive markets must not be viewed as antagonistic to concepts of cultural and linguis-
tic diversity. On the contrary, in these markets where there is vibrant competition, low
prices and rapid service diffusion, domestic industries have an incentive to produce content
at a much more rapid rate, and of higher quality, than in closed markets which tend to be
limited in size.

Dynamic competition could be one of the important means to promote cul-
tural and linguistic diversity and rapid development of new, networked multimedia
services through enlarging the market base and through price effects. Cultural
and linguistic diversity is important in the development of global electronic
commerce.

Maintaining and enhancing cultural and linguistic diversity will also continue
to be an important policy goal for governments. Current mechanisms may need to
be progressively adapted for the GII-GIS environment. Initiatives and projects
which provide positive inducements and support for content production in the
context of dynamic competition are recommended.. In a competitive environment,
the preservation and diversification of cultural and linguistic diversity may require
use of different means amongst which it will be necessary to find an appropriate
balance.

Pluralism, culture and cross-media ownership rules

Pluralism is normally perceived to be an essential element of society in OECD socie-
ties allowing for a level of diversity of opinions, ideas and information available to the public
to enable them to make relatively informed choices. In nearly all cases policies for plural-
ism also include elements of competition goals and economic efficiency, especially in so
far as these are often complementary to the pluralism goal. Pluralism concerns are often
closely linked to limits on foreign ownership participation in national broadcast markets.

The review and, if necessary, the reform of cross-ownership rules is called
for. This needs both to reflect and encourage the development of new multimedia
markets. This does not necessarily imply simply lifting restrictions (although in

(continued on next page)
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(continued)

many cases this may be appropriate), but rather a refocusing of instruments,
particularly as regards the measurement of control and influence.

Over time, as convergence progresses, assumed distinctions between mar-
kets based on the technical nature of the transmission media could require revi-
sion. The implications of the distinction between broadcast and narrow or mono-
cast service may need to be re-considered.

Government as a catalyst

The government's role in providing the optimal conditions for the development and
deployment of infrastructures, applications and services is not limited to the establishment
of the appropriate regulatory framework and safeguards. The government also has an
important role to play as a catalyst for enhanced use and development of the Information
Society. As a large potential user of information and communications services, the public
sector itself has an important role to play in stimulating the development of and investment
in new network-based services and information infrastructures through providing the critical
mass for new applications.

Governments should play an important role as catalysts in promoting and
encouraging investment by the private sector and in stimulating new demand.
Governments should promote strategic research and development programmes,
launch user-oriented pilot projects and promotional activities, provide test-beds for
experimentation and promote international co-operation in these areas.

Governments are encouraged to use new electronic delivery systems and
software to provide the means to significantly enhance the internal efficiency and
productivity of public administrations. These should also be used externally to
enhance public awareness of government programmes and facilitate filing and
submission for citizens of government documents and applications.

Governments are also encouraged to use new electronic media to the great-
est possible extent for the delivery of their core public services. In particular this
would concern public information and cultural resources, databases for health
services, web sites at local, regional and national levels, and public libraries and
databases.

Governments have a role in stimulating public demand for on-line services
and encouraging social adaptation to the new electronic environment via public

(continued on next page)
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(continued)

information and training programmes on the increasing range of services and
public access points available. This is central to the policy goal of promoting
lifelong learning and improving health services and standards of living for all
citizens and relates to the previous recommendations concerning universal
access to public gateways and resources of the Information Society at public
access points.

Stimulating new demand

Alongside considerations of supply side policy reforms for the development of the Gll-
GIS, demand side initiatives and concerns aiso need to be addressed. On the one hand,
governments must adapt, both structurally and substantively, a broad range of policy areas
and regulations in order to create the right conditions for the market to meet the already
existing and growing demand for new consumer services and new ways of doing business.
Governments may also find they have a role to play in stimulating and encouraging
demand for the new services which the GII-GIS is making available.

Governments need to examine the issues which relate to conditions which
may encourage or retard growth in the demand for GII-GIS applications and
services, as a means of further accelerating the creation of wealth and employ-
ment in the Information Society. Since data in this area are limited at present, this
implies the need for a greater priority to be put on further research and analysis in
this area.

In this respect governments should strengthen the economic, regulatory and
statistical analysis as regards demand. In addressing these issues the OECD can
play a vital role. In this context the OECD has already established a new Working
Party on the Information Economy and a statistical panel which is also focused on
these issues.

A need for fundamental policy review

The economic and social benefits of information infrastructures and of multimedia
services and content are dependent on the development of a market structure being in
place which supports diffusion of new services, supports convergence of industries and
services, supports efficient pricing structures, and supports employment creation and
productivity growth. Governments need to take a proactive response to GlI-GIS develop-
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ments and applications. The challenge in the development of the Global information
Infrastructure and the Global Information Society is that nearly all areas of the economy are
being impacted.

Given that it is and will be primarily the private sector providing the stimulus
and investment in the GII-GIS, it is important for governments to devise and
maintain policies in each application sector which will continue to promote robust
business investment and development, and to progressively open all Information
Society sectors more widely to all private investment.

It is, in general, recommended that governments begin a fundamental review
of how developments in the GlI-GIS can be harnessed in a number of different
areas and industry sectors, and what policy changes may be required to facilitate
change and use technological changes to optimally enhance economic welfare.

(V. CONCLUSION

There is recognition by governments that market competition must form the basis of
the GII-GIS. Inefficient markets, high prices and insufficient competition will all slow down
the development and diffusion of new applications and, in turn, significantly dilute the
benefits of the GlI-GIS. Present communication market structures and policy frameworks in
many OECD countries are not yet conducive to support the rapid and efficient development
of information infrastructures and multimedia applications or the development of electronic
commerce. The development of a network-based information economy requires:

— the availability and diffusion of high-speed interactive infrastructures;

— fair access to and use of infrastructures for both customers and service providers;

— the interconnection and interoperability of infrastructures and services;

— growth and deveiopment of multimedia services;

— transaction and information safeguards which ensure privacy, confidentiality of
information, and security of payments and protection of intellectual property.

Government action is important since the developments taking place in the Informa-
tion Economy can be harnessed to better meet some of the key challenges they face, such
as the need to stimulate sustainable economic growth, the need for greater social cohesion
and issues arising from an ageing population. Above all, there is a need, in a large number
of policy areas, to examine issues within the context of the development of global markets
and thus in the context of international co-operation. The OECD, in its work provided to
Ministers in 1996 on Technology, Productivity and Job Creation, argued that by facilitating
the transition to a new growth model, OECD countries could stimulate long-term productiv-
ity growth and employment. It is this vision which can become reality by taking concrete
and rapid changes to make appropriate reforms for implementing Global Information Infra-
structures and the Giobal Information Society.
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What are the challenges that government policy makers
will face with the growth of the Global Information Infrastructure
and the emergence of a Global Information Society? What are
the essential driving forces behind these phenomena, and how
can governments encourage the rapid diffusion of new
technologies and ensure that the benefits of these are as
socially equitable as possible? What reforms can they introduce
to facilitate the economic development of new, network-based
and content-rich multimedia services? In particular, what kinds
of intellectual property rights are appropriate for a society in
which information is becoming the key economic resource in
global production and distribution systems?

These are some of the questions forcefully addressed in
this issue of the STI Review. An Appendix provides a set of policy
recommendations for the Global Information Infrastructure-
Global Information Society, approved by OECD Ministers in
June 1997.
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