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OECD WORKSHOPS ON THE ECONOMICS OF INFORMATION SOCIETIES
REPORT OF THE TORONTO WORKSHOP

Preamble

The OECD Workshops on the Economics of the Information Societyare aimed at
developing economic data, research and analysis under the aegis and direction of the ICCP Committee as a
precursor for policy discussions within the Committee. The work programme discussed dorthese
concentrates on identifying lacunae in the social and economic definition of an international information
society, has a quantitative and empirical stress and aims to identify and refine the analytical and statistical
tools for dealing with these issues.

The development of an information society within OECD countries is expected to have profound
and far-reaching economic and social effects at the national, regional and global levels. Although there is
much discussion of the impact of information infrastructures and multimedia services, there is little
consensus of where these developments are (or should be) leading the economy and society. The
vagueness of the vision of future outcomes is a result of a paucity of economic theory, analytic
methodology, quantitative data and empirical work. Yet such data and analysis are necessary to ensure
that the upcoming policy debate concerning the rapid and fruitful yet orderly and equitable transition to an
information society is conducted in an informed way.

The broad, dynamic but cohesive membership of the OECD, combined with its long history of
impartial but constructive policy, economic and social analysis, makes it well placed to conduct a
co-ordinated approach to international analyses of the economic and social effects of the development,
implementation, and application of national and global information infrastructures and contribute to
assessing their implications for policy.

The first of the OECD Workshops on the Economics of the Information Society was held in
Toronto, 28-29 June 1995 It was hosted by the Center for International Studies (CIS), University of
Toronto, and was organised jointly with the Organisation for Economic Co-operation and Development
(OECD). The other institutions co-operating in this Workshop sareENSAE-CREST (Paris), WZB
(Berlin), Brookings Institution (Washington), MERIT (Maastricht), European CommissionKadhea
Information Society Development Institute (KISDI) and Industry Canada.

The Workshop had a broad objective to cover the theory, methodological and analytic tools and
the available data required for a better understanding of how information and communications
technologies and infrastructures shape the economy and society. Empirical work on impacts on
productivity and jobs, in line with the OECD’s current objectives indhés were a special focus of this
first workshop. Future workshops will address other specific themes.

On the occasion of this Workshdpading experts from major economic research centres,
academic bodies, consultancy, industry groups, think-tanks, as well as government officials, presented
their views and ideas for discussion. It provided the opportunity for interaction and debate on economic
and analytic methodologies, provided a stimulus for development of quantitative data and empirical work
and highlighted priorities for future investigation. This report outlines the highlights of the contributions
and discussions at the Workshop, and provides a list of participants. The OECD would like to gratefully
acknowledge the support and enthusiasm of all those involved.



TORONTO WORKSHOP: POLICY IMPLICATIONS

This report outlines the policy implications of interest to the ICCP Committee arising from the
Toronto Workshop on the Economics of the Information Society. The Workshop covered a range of
structural, policy and methodological issues concerning the impact of information infrastructures and new
service development. Based on the Rapporteur’s report, the major policy implications coming out of these
discussions were following:

Governments can create conditions to help the private sector develop new services, and
should remove regulatory barriers to competition -- particularly those between
telecommunications and broadcasting -- if they are nofate severe macro-economics
penalties.

But governments must nencourage firms to force the pace of adoption, as “staff may be
untrained and resisting, and new equipment would be operated to old standards, with likely ill
effects for productivity.”

In the long run, governments can do little to create employment in service sectors, and

policies “should not be formed on the basis of their local employment or spending effects, as
these are unimportant in the long run and are the wrong criteria in the short run.” The most
effective measures governments can pursue to optimise growth in services are in providing a
framework which facilitates macro-economics rates of return, such as efficient infrastructure

development.

In the short term, governments can optimise employment opportunities by focusing on
education and training measures which overcome short-term imbalances caused by rapid skill-
biased technical change and which “ease the pace or share the costs of adjustment.”
However, as there is evidence that IT can move jobs to people by decreasing the need for
physical mobility of labour and the geographic mismatch of jobs and skills, governments
must exercise care in devising such policies.

However, measurement of the impacts of new services are elusive, and are often hard to
disentangle from impacts caused by other factors. New and improved indicators are needed
to identify barriers to and opportunities for service development through combining “different
methodologies, preferably applied in complementary ways to comparable issues and data
sets.”.

New indicators should not replace, but should supplement existing industry data. Parallel

accounts for IT activities are needed to take into account that IT is pervasive, and involves

production by specialised establishments, by secondary establishments, or by own-account
activity in countless firms and households.”

IT should be used to “improve the flexibility, breadth and timeliness of data collection and
analysis.”



» International harmonisation of indicators is needed in order to identify comparative
advantages and disadvantages in government policies for the development of new services.
The OECD is important in this process.

» International co-operation in the OECD is also important in defining frameworks for
competition in content which respect national cultural values “in the face of technologies that
provide multiple ways of delivering the same services, [and in which] control of content and
delivery is increasingly difficult, and may be counterproductive.”

» The impact of information infrastructures and new service development are so economically
extensive and socially pervasive that many areas of policy outside those of the government
ministries normally responsible are affected. Governments need to ensure that policy
co-ordination is increased between all affected ministries. At the international level, the
OECD needs to ensure that co-operation is developed between all the Committees and
Secretariat directorates responsible for offering policymaking analysis and advice to Member
countries in the development of a global information infrastructure and global information
society.

As the above list indicates, much work still needs to be done to clarify the policy implications
which governments need to consider and the steps they need to take in order to deal with the issues
involved.



PROGRAMME

OECD WORKSHOPS ON THE ECONOMICS OF THE INFORMATION SOCIETY

Workshop Number 1, Toronto
Wednesday, 28 June and Thursday, 29 June 1995

Organising Institutions:  Centre for International Studies (CIS), University of Toronto
Organisation for Economic Co-operation and Development (OECD)

Co-operating Institutions: ENSAE-CREST, Paris
Wissenschaftszentrum Berlin (WZB), Berlin
The Brookings Institution, Washington D.C.
Korea Information Society Development Institute (KISDI), Seoul
Maastricht Economic Research Institute on Innovation and Technology
(MERIT), Maastricht
Department of Canadian Heritage, Ottawa
Industry Canada, Ottawa
European Commission, Brussels

Venue: All sessions and lunches: Faculty Club, 41 Willcocks Street, University of Toronto
June 28 reception and dinner:  Le Rendez-Vous Restaurgrt4 Prince Arthur Avenue
June 29 reception: Faculty Club, 41 Willcocks Street, University of Toronto

Mission and Structure of the Workshop

As the first in a series of workshops, the Toronto Workshop on the Economics of the Information
Society is devoted to taking stock of the current situation and to setting the stage for future research work
in this area. The workshop is organised in two groups of 3 sessions:

Group 1: Economic and Social Effects of Information Infrastructures

These sessions will ask: "What will be the impacts on the economy and the society by
information infrastructures and multimedia services?"

Session 1 "How IT/Telecom Affect the Economy -- Theory"
Session 4 "Productivity and Growth"

Session 5 "Employment and Jobs"



Group 2: How to Study These Effects

These sessions will take stock of the current prospects for analysis and then focus on how further
investigation of the issues could be conducted.

Session 2 "Method and Tools for Analysis"
Session 3 "Data”

Session 6 "Research Agenda"

Proceedings of Each Session

Each session will start with presentations by invited speakers (each approx. 15-20 minutes),
followed by comments and questions from the discussants (each approx. 5-10 minutes). Towards the end
of each session, the floor will be open to questions and comments from participants.



WEDNESDAY, 28 June 1995
08:30 Registration
09:00 Welcome: Luc Soete, OECD, Paris/MERIT, Maastricht

Leonard Waverman, Director, CIS, Toronto

09:15 Session 1How IT/Telecom Affects the Economy -- Theory

The objective of the session is to define a qualitative framework to guide and set priorities for the study of
the implications of the developments in the IT/Telecom field. The presentations should, from the point of
view of each speaker, provide a broad view of the causalities in on-going developments, and set the stage
for a discussion on how these should be studied.

Chair:  Robert Crandall, The Brookings Institution, Washington D.C.

Speakers:  Ed Steinmueller, MERIT, Maastricht

Neglected Dimensions of the Productivity Paradox: Users, Complementarities, and
Infrastructure

Robin Mansell, SPRU, University of Sussex, Brighton

David Teece, University of California, Berkeley
Telecommunications in Transition: Unbundling, Reintegration, and Competition

Bruno Jullien and Anna Creti, CREST-LEI, Paris
How the IT/Telecommunications Affect the Economy

Discussants: Carl Belding, IBM Europe, Paris

Calvin Avertick, General Manager, Bell Sygma, Toronto

11:00 Session 2Methods and Tools for Analysis ‘

This session is oriented to share experiences on research methods and results, and identify possible
methods and players for the future analysis of this area.

Chair:  Chang-Bun Yoon, KISDI

Speakers:  Jerry Hausman, MIT, Massachuseftbe Aggregate Approach
Valuation and Regulation of New Services in Telecommunications
(excerpt from paper with Tim Tardiff)
Georges Ferné, OECD, PasisThe Firm Level Approach
Infrastructures and Jobs: A "Firm Level" Approach
Yasuhisa Nishikawa, Ministry of Posts and Telecommunications, TeKybe Intersectoral
Approach
Influence of the Development of the Info-communications Industry on the Economy and
Employment: Analysis Using Input-Output (I-O) Tables
Shane Greenstein, University of California, Berkeleyhe Demand Side Approach
The Demand-Side Approach to Information Technology



Discussants: Lester Taylor, University of Arizona, Tucson
Hal Varian, University of Michigan, Ann Arbor

13:00-14:00 Lunch: Faculty Club

14:00 Session 3Data

It is well recognised that the data in this field is difficult to obtain, but is stkew requirement for
analysis. The objective of this session is to identify available data sources and future data needs for
analysis of socio-economic impacts of information infrastructures. Some of the questions to be addressed
are: Which data are available for such analysis today, and how can it be improved? How will the data
needs evolverith time? Are there new tools available for developing statistics? What will be the role of
official statistics?

Chair: Leonard Waverman, CIS, Toronto

Speakers:  Donald Bellomy, IDC, The IDC Data Base, Massachusetts

Fred Gault, Services, Science & Technology Division, Statistics Canada, Ottawa
Canadian Statistics on the Information Society

David Luck, Bureau of Transportation and Communications Economics, Canberra, Australia
Broadband to the Home: Evolution Scenarios for Australia

Marie-Louise Caravatti, Technology Administration, US Department of Commerce,

Washington D.C.

Glnter Mdller, Eurobit, Frankfurt

Discussants: Charles Hulten, University of Maryland

Genio Staranczak, Revenue Management, Bell Canada

16:00 Session 4Productivity and Growth

This session is devoted to the understanding and measurement of impacts of information infrastructures
on productivity and economic growth in both their micro and macro aspects. Key questions to be
addressed are: How do investments in information and communications technology and related
organisational change influence productivity and economic growth and how can these changes be
measured?

Chair: Ed Steinmueller, MERIT, Maastricht

Speakers:  Hendrik Roller, WZB, Berlin and Leonard Waverman, CIS, Toronto
The Impact of Telecommunications Infrastructure on Economic Development
Jean Barbé, France Telecom, Paris
Hans van Meijl and Luc Soete, MERIT, Maastricht
IT Spillovers and Productivity Growth: An Empirical Application to France
Franco Morganti, Databank, Milan
Cristiano Antonelli, University of Turin
Telecommunication Services and Productivity Growth
Charles Hulten, University of Maryland
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Infrastructure, Unemployment, and Economic Growth: The Macro Policy Environment
of "Information Society" Investments

Discussants: Jeff Bernstein, Carleton University, Ottawa
Ernst Berndt, MIT, Massachusetts

19:00 Reception: Sponsored by Sprint Canada
Le Rendez-Vous Restaurant

20:00 Dinner: Hosted by Mayor Barbara Hall, City of Toronto
Le Rendez-Vous Restaurant

Dinner Speech: David Johnston, Information Highway Advisory Council, Industry Canada

THURSDAY, 29 June 1995

09:00 Session 5Effects on Employment and Jobs

This session wilseek to understand and quantify how changes in organisations, industry dynamics and
service structures coming from use of information and communications technologies impact the labour
market. The session should bring elements of response to, among others, these questions: How should
the transition to an information intensive economy be managed to reduce negative implications of industry
and service restructuring? How can governments help translate the growth in productivity into new jobs?
How many jobs will be created in new industries and services? This session should also atjerapt to
some initial policy recommendations guiding labour market policies responding to these challenges.

Chair: Hendrik Roller, WZB, Berlin

Speakers:  Frank Lichtenberg, Columbia University, New York

Conclusions fromiThe Output Contributions of Computer Capital and Labor: A Firm-
Level Analysis"

Steve Nickell, Oxford University, Oxford
The Collapse in Demand for the Unskilled: What Can Be Done?

Susan Baldwin, Department of Canadian Heritage, Ottawa

Alain Dumort and Werner Herrmann, European Commission, Brussels
Employment issues and Opportunities in the Information Society,
Adaptations to Industrial Change
Employment Issues and Opportunities in the Information Society

Yumio Imamura, Japan Users Association of Information Systems, Tokyo
Prospects of New and Growth Markets Implicating with Advanced Information
Technology

Discussants: Erik Brynjolfsson, Sloan School, MIT, Massachusetts
Riel Miller, Advisory Unit, OECD, Paris
Inuk Chung, KISDI, Kwachun-City

13:00-14:30 Lunch: Faculty Club
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14:30 Session 6: Panel: The Way Forwaftie Research Agenda

The expected output of this session is a plan, whiktlsubsequently be considered by the OECD, which
identifies how our knowledge of the economic implications of information infrastructures can be advanced
through further research, and who can be the main players in this work. The speakers are expected to

interpret and synthesise the debate from preceding sessions, and outline how work in this field can
proceed.

Chair: Luc Soete, OECD
Rapporteur: John Helliwell, University of British Columbia, Vancouver

Panel: Pasi Rutanen, Ambassador to OECD, Government of Finland
Carl Belding, IBM Europe, Paris
Peter Johnston, European Commission, Brussels
Dimitri Ypsilanti, OECD, Paris
Len Waverman, CIS, Toronto
Hendrik Roller, WZB, Berlin
Robert Crandall, The Brookings Institution, Washington D.C.

19:00 Reception: Sponsored by Northern Telecom
Faculty Club
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OECD WORKSHOP ON THE ECONOMICS OF THE INFORMATION SOCIETY
TORONTO, 28-29 JUNE 1995

RAPPORTEUR'S SUMMARY

The workshop had two main groups of sessions, one focusing on what is known about the
economic and social effects of information infrastructures (theory in session 1, productivity in session 4
and jobs in session 5), and the other on the research required to fill the gaps (session 2 on methodology,
session 3 on data, and session 6 on the research agenda). This summary report attempts to cut across thes
session boundaries, and to spell out issues that seemed of general importance in several sessions. An
appendix reports the discussions on a session-by-session basis.

Setting the Toronto Workshop in Context

In the light of the broad menu of topics and approaches presented during the conference, it is
natural to conclude first of all that the next step should be to narrow the range of topics to be considered,
with an eye to establishing priorities and division among subsequent workshops. In this regard, it should
be noted that the first workshop, coming as it does in the middle of the study period for the mandate
pursuant to the Detroit jobs summit, had a strong emphasis on the technology and employment issues that
lie at the centre of that mandate. Those topics will be dealt with further in the completion phase of that
project, so that it may be sensible to leave them off the agendas of the next one or two information society
workshops. Should they prove important enough and remain unresolved, then they could then provide a
useful focus for follow-on work in the information society series of conferences.

The remainder of this summary considers four sets of issues, the first dealing with theory and
methodology, the second with data, the third with empirical issues, and the fourth with policy.

Theory and Methodology
The importance of timing, dynamics and the institutional setting, both domestic and global.

It was recognised in several papers (Mansell, Teece) that taking institutions seriously was not
easy, but was crucial to the understanding of both the development and adoption of information
technologies. Slow adopters of new technologies dHea internal barriers that required time and/or
resources to surmount (Greenstein). If the pace of adoption is forced, then staff may be untrained and
resisting, and new equipment would be operated to old standards, with lilkeffgdlls for productivity.

Time may also be important to permit new equipment to be installed at normal replacement titess, or
resources could be devoted to appropriate training. All of this suggests that optimal dynamic adoption
paths vary in length among firms and industries. Faster or slower adoption is always possible, but will in
general imply lower net benefits, to a degree that also will vary by industry and type of technology being
adopted. Some technologies may really be plug-and-play; more usually there is a risk of short circuit if
suitable advance preparations are not made.

13



Research methods should include case studies as well as statistical studies based on firm,
industry and aggregate data.

My conclusion here is that research agendas and conferences alike should attempt to combine
results from different methodologies, preferably applied in complementary ways to comparable issues and
data sets. The case studies can be used to explain results and suggest hypotheses for more methodical
testing. The enterprise and firm-level data permit much closer identification of which structures and
strategies affect the success or failure of technology adoption. Industry and aggregate level data can more
easily be used to translate into national aggregate results, but may require the use of evidence from more
detailed studies to pin down key parameters, thus permitting the scarce aggregate data to be used to better
effect. In all four types of study, the use of internationally comparable data sets adds an addiieeal
of richness. An example here was provided by Steve Nickell's use of the educational and income
characteristics of the bottom deciles of the US and German populations to illustrate the importance of
education.

Institutional differences matter.

The use of international comparative data comes into its own even more when institutions are
under study, since they typically change so slowly within any given country that comparison across
countries becomes essential. Of course, there is often the problem that too many institutions are different,
so that disentangling their separate effects may be very difficult. It is a bonus when institutional change
takes place in one country but not in its neighbours, as it may then be edsieetthe effects of the
institutional changes.

What are the linkages between jobs and information technologies?

This is the central Detroit question, and was the focus of several of the papersatfdrisnce.
Confusion reigns, and should be cleared away, either in the course of further study under the Detroit
mandate or elsewhere. From the IT industry and government departments, the focus is often on how many
jobs are likely to be created by a specific IT project or set of investments, often buttressed by macro-
economics assessment of multiplier effects. This does not have much scientific or policy value, in my
view. Policies toward different industries should not be formed on the basis of their local employment or
spending effects, as these are unimportant in the long-run and are the wrong criteria for project selection in
the short run. What matters is the rate of return - hence all the attention that was placed on the Aschauer
infrastructure results (Hulten). In the long run, the growth effects of IT investment are based of the extent
to which they have higher returns, either internally or through external effects, than do other investments.
Their impact on jobs will be zero in the long run, except to the extent that they worsen or improve the
regional balance or skill-matching between employment and the labour force. During the adjustment
period, the effect on total employment will be the net of any direct new jobs, indirect jobs created by
increased demand, and job losses through the implementation of cost-saving IT equipment. The gains and
losses may differ by industry, by geographic area, and by skill group - hence the interest in chasing down
the extent to which IT has contributed to skill-biased technical change, should the latter prove to be a
general phenomenon.

Theory and analysis must recognise that change is slow and costly.

Although many theoretical frameworks assume that information is equally and costlessly
available, and that adoption of new technologies is limited only by the need to rebuild capital equipment,

14



the papers and discussions at the workshop showed the contrary to be the case. For one thing, institutions
matter (Baldwin, Miller) and are slow to change. In addition, case studies (Ferné) and statistical analysis
(Greenstein) alike show that information is costly to obtain and not easy to apply. Better modelling is
likely to need more explicit treatment of information availability and costs, and a clearer analysis of the
gains and losses from faster and slower adoption of new technologies.

Data Issues
More efforts are needed to develop concepts and standards, national and international.

Fast-changing activities require quick and concerted action to find ways of collecting and
classifying data in comparable ways. The best time to develop standards is before too much effort is sunk
in diverging or inconsistent methodologies.

IT accounts should supplement rather than replace existing industry data.

New industrial classifications should be done so as not to destroy the ability to make continued
use of consistent time series for previously defined industries (Hulten). This suggests the use of parallel
accounts for IT activities, a solution that in any event may be necessary to take into account the caution
(Gault) that IT is pervasive, and involves production by specialised establishments, by secondary activities
in other establishments, or by own-account activity in countless firms and households.

IT should itself be used to transform data collection.

The conference had much discussion of the need for better data about IT activities, and of the
fiscal difficulties posed for data collection agencies (Caravatti), but not enough on the contributions that IT
can make to improve the flexibility, breadth and timeliness of data collection and analysis (Rutanen). To
be most efficient, IT should draw on information already collected for other purposes, so as to use the
degrees of freedom provided by micro data without requiring extensive and expensive new surveys. It
should be increasingly easy to transform data on individual units so as to maintain confidentiality while
keeping the richness of the underlying data. Work on the methodological aspects of this issue is a natural
for the OECD, which has long been a focus for collaborative establishment of statistical standards and
innovation.

Empirical Issues
IT and productivity growth: Positive spillovers or creative destruction?

The conference received evidence of positive spillovers from IT capital to productivity using
enterprise data (Lichtenberg), from IT R&D to productivity in other industries using French data (Soete)
and from telecommunication penetration to per capita GDP growth using cross-country data (Rdéller and
Waverman). There were risks of simultaneous causation, and the Roéller and Wavermanweffects
regarded as implausibly large, by the authors and others. The issue is important, as it lies at the heart of
any discussion about the preferred paceR&D and network expansion in IT.-If spillovesse large and
positive, then the case strengthens for faster rather than slower IT adoption, and the argument for
regulatory delay looks even more suspect.
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Does IT create jobs or unemployment?

There is a link here to the question of total employment. There was lots of concern about the
possibility that in the short run at least, any productivity gain means lost jobs. In the longer run, aggregate
employment will return to normal values (Nickell), just as it has done over the centuries. Is there anything
special about the current set of changes? The big issue here is whether the technical change in
telecommunications and IT is an important part of what appears in a number of countries to be skill-biased
technical change that is lessening the relative incomes and/or job prospects for the less-galledertf
rapid technical change, and/or more rapid adoption of new IT, may increase structural unemployment for
as long as it takes to adjust the skill mix. In extreme cases, this process could take many years, depending
on the costs of re-training and sometimes relocation of older workers. As mentioned earlier in the
methodology section, in surveying and extending the results linking IT and employment it is crucial to
distinguish impact vs. equilibrium output and employment effects, direct and indirect employment, with
the latter taking into account resulting movements of exchange rates and other macro adjustments, and
structural vs. short-term unemployment. Beyond the possible links between IT and structural
unemployment, this issue not likely to be worth another conference in the information society series.

The conference also provided further information on some more specific questions on the
linkages between IT, employment, and growth:

Can IT move jobs to people?

The issue here is whether IT increases or decreases the need for physical mobility of labour. The
example was given of cheap telecommunications making it feasible to transfer many phone-linked jobs to
northern Sweden (Belding) where there were low costs and workers with appropriate skills and few
alternative employment opportunities. In the Canadian context, the case of Moncton, New Brunswick, is
often used to illustrate the same point. If these examples have general application, then they act directly to
reduce structural employment, at least to the extent that it is due to a geographic mismatch of jobs and
skills.

Does IT make workers obsolete?

The issue here is the extent to which workers displaced by IT are too old or otherwise unfit to be
retrained for alternative employment. If so, thecaae strengthens for policies to ease the pace or share
the costs of adjustment. In the background is the general presumption that faster adjustment tends to
dominate slower (Hausman), in the absence of clear evidence to the contrary.

Is the nation becoming obsolete?

Several references were made to the diminishing relative importance of national boundaries. Yet
there is also the new research by John McCallum (American Economic Review, June 1995) showing that
trade linkages among Canadian provinces are more than twenty times tighter than those between Canadian
provinces and US states, after using a gravity model to allow for differences in size and distance. This
result is for trade in goods, while for services the markets are even more strongly national, and the
twenty-times figure become more than fifty. Even if the direction of the globalising influences seems
clear, they appear to have along way to go before the nation state is economically obsolete. More research
on the reasons for this, and of the role of IT, would be very helpful.
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Is it better to be on the bleeding, the leading, or the trailing edge of IT?

This is the empirical counterpart of the optirpalkce-of-adoptiorguestion addressed earlier in
the methodology section. Further researchihas issue should involve studies of events, establishments,
firms, industries and countries, since there are differences in rates of IT adoption across all these
dimensions. Early adopters, on the bleeding edge, may gain a market niche, but bear the highest costs of
adjustment, the high costs of buying and installing first-round technology, and uncertainties about whether
they are backing the right horse. Cutting edge positions are second into the market but learn from the
first-round experiments undertaken at the expense of others. Trailing-edge adopters get the benefit of lots
of trail-blazing by others, and can often by later generation equipment at a fraction of the price of that in
the first generation. Of course, they may find many of the relevant new market positions staked out. Case
studies presented at this conference suggested that information-producers were faster to adopétd than
IT users (Ferné). Could it be better to be faster to adopt in new products, where market position is
important, and slower in cost reduction, where you can afford to wait until total costs are at a minimum
before taking the plunge, without any adverse consequences to market position? This could explain the
case study results, and rationalise fast adoption by IT producers, and slower adoption by IT users. Further
research could help on this score.

Does the information highway supplant or support neighbourhood, family, and community ties?

It is argued (Graham) that the new communities created by the Internet offer no real threat to
other community linkages, and by being user-defined may offer an important adjunct to more traditional
communities, which are often based more on top-down delegation and authority. This is an appealing
argument, which needs to be juxtaposed with the queries raised by those who worry that networks may
facilitate forms of community, whether of organised crime or disaffected militia movements, that pose
clear threats to the societies in which they operate. At the micro level are questions about whether the
hours spent alone in front of the screen are being substituted for passive television-watching or for more
direct involvement with others in the home or community. If the more dramatic of the information
highway scenarios (Miller) comes close to fruition, even over a fairly long horizon, then there are clearly
major changes in train for the existence and structure of communities.

Palicy Issues

The appropriate national policy stance depends on the circumstance, but the balance of
conference discussion (Hausman, Dumort) seemed to favour facilitation rather than either delay or
direction.

What is the appropriate policy stance with respect to the expansion of the information society: to
regulate, to stimulate, to facilitate, or to stand back and watch? This is related to the question (Johnston) of
whether the main focus of national policy should be plumbing (fixing problems caused by the evolution of
the information society) or the design and implementation of Grand Visions.

Who are the losers from deregulation?

This question was posed (Orr) with an eye to seeing if compensation in some form may help
to expedite the process, or at least to understand the political dynamics of regulatory delay.
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Ensuring efficient and equitable provision of and access to networked information.

What control of content, if any, is appropriate? By whom, and for what ends? Can the standards
of civic society imposed on the anarchy of the internet? What are those standards? The answers to these
guestions depend importantly on the answer to the empirical issue raised above about the nature of the
linkages between electronic communities and more traditional civic, family, and national communities.
Increasing connectivity tilts the long-standing debate between censorship and unfettered expression in
favour of the latter, since it becomes increasingly difficult to find the source or trace the movements of
information, whether it be seditious, pornographic, hateful, libellous or laudable. The global nature of the
network frustrates national control of content, which may be just as well, since one pERWTsACY
wall is another's sedition.

IT creates new needs and new tools for education.

The conference had much discussion about the need for better education enabling students and
workers to use IT. There was little said about the potential for IT to reduce the costs and improve the
spread of education. Content issues (Baldwin) arise here as well.

Flexibility is still the watchword for national IT policies.

This OECD catchword, now prevalent among national governments as well, appears especially
apposite with respect to the spread of the information society, which cuts across many institutions and
industries, exposing unanticipated needs for fast policy response. For example, the separate regulatory
systems for cable and telecommunications need reforming fast if they are to retain any value. In the face of
technologies that provide multiple ways of delivering the same services, control of content and delivery is
increasingly difficult, and may be counterproductive.

International standards are needed to make connections work.

This is the area where the appropriate policies are likely to be international rather than national,
and where the OECD is likely to have the largest role to play. The industrial countries are the major
players in the hardware, software and networks that define the information society, and collatoogative
like those supplied by the OECD armst likely to be fruitful. Clearly industry representation is crucial to
the design of standards, since governments are often not in a position to know best which are the more
likely standards to provide the most connectivity and the fewest constraints to effective technological
evolution. If standards are open-ended and flexible enough, future losses of the sort due to the failure to
replace the QWERTY keyboard layout may be avoidable. If standards are not to provide a bfieger to
entry and user access, then user interests need also to be represented in their design.

Agendas for Future Conferences
Some areas that could well be worth conference sessions, or entire conferences, might include:
1. Establishing the social dimensions of the information society, under alternative views about

how it is likely to develop. What will be the consequences for local, regional, national and
interest-based communities? Will interests and sympathies tend to become more fractured
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and divided, or are they more likely to coalesce? What are the implications for national and
group identities and cultures?

Technical standards, connectivity, and content. These issues are separate, but have such
important implications for each other that they ought to be considered together.

IT and productivity. There is potential, given the unstructured wealth of establishment,
enterprise, industry and national data suitable for comparative analysis, for substantial
increases in understanding of the direction, size and nature of the direct and spillover effects
of IT on productivity. There is lots of work going on in individual countries, and even some
that is internationally comparative. Especially in the latter case, there is a role for the OECD
to encourage the use of international data to better understand the domestic and international
consequences of information technologies.

The dynamics of technology adoption. This would combine a concern with institutional

issues with more attention to the modelling of the costs and benefits of earlier and later
adoption of new technologies, at the levels of the firm, the industry, the nation, and the
international community.
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APPENDIX

Session-by-Session Summary of the Toronto Conference

In setting the stage, the chair (Waverman) noted the pervasive scepticism and uncertainty about
the linkages between IT and growth. The linkage with other conferences and mandates was described
(Soete) with the trio of technical change, productivity growth, and employment being seen as a major
focus of national and international research. The Washington conference received some papers suggesting
that there appeared to be less evidence for Europe than for the US that skill-biased technical change
underlies the widening gaps in the distributions of employment and income (Soete). He also noted that the
nature of the debate about the importance of small and medium-sized businesses appears to differ from
continent to continent. This suggested to him the importance of limgsearchers from many countries,
to avoid the debate and conclusions being driven too much by evidence or theory that is specific to one or
a few countries.

Session 1: Theory

The first session made it clear that there is no universally accepted view of how to theorise about
the linkages among information technologies, telecommunications and the economy, whether the economy
in question be viewed as local, national or global. Implicit agreement seemed to exist that the information
technologies themselves were fast becoming global, along with some of their patterns of adoption.

Steinmueller emphasised the need to account for the supporting institutions and attitudes if the
productivity paradox was to be resolved. Doubling of performance levels each decade has been a feature in
information technology for five decades, and he saw no reason for this pace to slow over the next decades.
(Indeed, since past progress at the frontier may have increased the gaps between leaders and laggards,
there may be grounds for faster average rates of productivity growth at a global level over the coming
decades.) In 1955, the focus was on computers moving outside science, and telephone networks becoming
global. In 1965, the menu of new technologies was growing, as was concern about their control. In 1975,
the scope for new entrants was increased because the high pace of technical change allowed newcomers to
leapfrog established firms. By 1985, ICTs were seen to fuel anew the debate about the right size for
organisations. In 1995, the end of the cold war and the beginning of fiscal stringency have changed the
slogans and agendas once again.

ICTs make new worlds, in terms of products, services, and organisations. This requires
adjustments for quality change and new products. For example, how can we compare financial services in
1965 and 1995? ‘“Information wants to be free." The chasm is between the low marginal cost of
knowledge distribution combined with the need to cover average costs. "User friendly is an oxymoron."
The counter-example most favourable to IT might be anti-lock braking systems, which add to driver
capacity without removing volition. Steinmueller also conjectured that there may be higher payoff to
using knowledge, rather than its production. This leads to: "Codification is becoming the essence of
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economic activity". Also relevant is the need to find standards: interoperability (failure so far), vs. internet
and WWW (successes).

Robin Mansell emphasised the importance of a conjuncture of technologies and organisations
required for successful innovation. She noted how important it is to take into account the time taken in
successful adoption and diffusion. However, time is not the only issue. If the current system is not being
used to capacity, if there are institutional barriers or mismatchadlis, then returns to ICT investments
will be much diminished. Life cycles, time dependencies, and organisational competencies need to be
considered together. She suggests comparative research on life cycles of representative technologies. The
missing link may be a metric linking technical capacity, human capabilites and regulatory and
institutional capacities. Failing this, the paradox may remain.

David Teece focused mainly on telecommunications. The gap in understanding is of the link
between technical capacity and organisational capacity to use techniques to good effect. Benefits appear to
flow through more rapidly where competition is permitted to operate, making use of networks of
networks. Competitive principles require integrative enterprises to deal with the obvious
complementarities. The US model is moving from an integrated monopoly to competition among a
number of competing systems, linked by common standards and interconnection. These complementarities
mean that interconnection is necessary for the benefits to flow through to the consumers. But need it be
mandated? This is still an open issue. Unbundling is widespread in telecommunications, with basic system
capacity being made available to competing providers of services. Here mandating has been crucial,
although this may diminish the incentives to develop future cost saving innovations to the basic network
made available to all at cost. In the future, policy-makers should encourage the drift towards competition,
and keep the playing field level by encouraging competitive neutrality and avoiding the temptation to pick
and support champions. To the extent that regulation and competition conflict, the latter should be allowed
to rule. New Zealand was offered as a good example, with falling prices and fast productivity growth
being achieved as a result.

Bruno Jullien and Anna Creti's main emphasis was on network externalities, especially in
telecommunications. Current theory is far from adequate. The direct network externalities are exemplified
by communication networks, where the value of the network is a positive functitmside and scope.
Reduced-form studies express demand for network services as a function of price and anticipated network
size. Network externalities imply the inefficiency of the competitive solution. Problems with the
reduced-form models include uncertain dynamics. A second approach is mix-and-match, with consumers
buying systems where the utility is a function of the bundle of components. Issues include the temptation
for dominant firms to reduce compatibility. There may also be a quality problem where system
performance is a complicated function of the quality of the components. Other issues include frictions in
shifting from one system to another. Turning to ways of measuring the aggregate impact of
telecommunications on aggregate productivity growth, Anna Creti noted that some growth models assume
exogenous productivity growth, while others take for granted externalities of the sort that
telecommunications are often thought to provide. Cross-sectional studies so far relate IT to growth of
output or of total factor productivity. The problem of reverse causality is emphasised.

In discussion, Carl Belding of IBM Europe said that ICT affects productivity by making ventures
using ICT more able to design and deliver new products to the market at competitive prices. Technical
change in hardware has reduced the need to economise in writing software code, and the communications
bottleneck may be about to be eliminated. This will make a far greater range of services available. In 1980,
IBM predicted 250,00PCsfor the world. Now there are 1Q@illion. In five years 5 trillion bytes per
second will be transmittable in a single cable. Twenty-fold increases in the capacity of given cables are
now possible just by filters. All of this will have an impact on the economy. He distinguished several eras:
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Efficiency era: inventory control, accounting.
Enabling era: weather forecasts, CAD/CAM.
Restructuring era: Financial sector, teleworking, retailing.

Knowledge era: data-mining of customer records, tailored images from digitised images. The
home domain is equally important. Patterns of work: salesmen on the road. Help desks are being
distributed wherever there are people able to dgaheExamples in northern Sweden ( also
Moncton in Canada). Jobs may be created where workers are located, and costs are low, with
resulting job losses, perhaps temporary, in other locations. Traditional tools for forecasting the
pace and nature of future technological change and the resulting markets are notoriously bad. In
mainframes, $1 million ten years ago is $10,000 now, still being called mainframes. Software is
much developed by users, but not so accounted. The PC dominance in the 1980s to some extent
came about because the central data processing services in large enterprises were not able to
deliver the potential of new technologies. The fax machine was under-forecast. The links
between telecommunications and travel needs also remain ill-understood. The Internet has
two million new users a month, a development based on the availability of a network, and a
proliferation of low-cost means of access. The only regulation likely to help in IT is basic
anti-trust. In telecommunications, access to the basic system may need to be mandated.

Calvin Aterteck of Bell Sygma noted that the cost reductions in computing power are there, but
wondered whether the increasing power being put on desks is really needed, and hence really productive.
If word-processing is all that is being done, how should the power of the system, and the scope for
productivity increases, be measured? With respect to Mansell, he agreed that sub-components of systems
did not have the same rates of technical progress, but thought that was to be expected. With respect to
Teece: the emphasis seems to be on making the organisation adapt to the technology. Should there not be
equal emphasis given to making the technologies adapt to the organisation?

From the floor, it was asked whBCsare vertically disintegrated, while telecommunications are
forecast to be vertically integrating? Teece answered that the complementarities may be more important in
telecommunications. Steinmueller thought that vertical integration in telecommunications had no
economic logic: What is the link between the highway and the cars?

Another questioner wondered if, even though productivity measures may not show increases, the
quality of work life nonetheless may have been improved by information technologies. Robin Mansell
replied "maybe"”, with there being advantages and disadvantages (screen fatigue, carpel tunnel syndrome?)

Session 2: Methods and Tools for Analysis

In session 2 on research methods, Hausman followed John Hicks' suggestion of estimating the
consumers' surplus as a means of valuing the introduction of a new service, thus paving the way for
analysis of the costs and benefits of regulatory delays in the introduction of new services. First one finds
the price that would set demand equal to zero, using Hicksian compensated demands. Then calculate the
consumers' surplus that the innovation would provide if implemented. Data from 14 states and five years
are used for the messaging calculations, with demand for messaging explained by fixed effects and prices,
with a price elasticity of 1.1 and an income elasticity of about 4. The consumer surpluses they estimate to
be 5 billion per year from messaging, and 25 billion from cellular phones. These values are large enough
to make delay very costly in the cases examined. Earlier introduction would reduce consumers' surplus
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somewhat, since technology improves during the interim, but the calculations suggest these adjustments
are not large in the two cases examined. What about diverted demand? (Forecasts are often wrong: At the
time of the AT&T breakup, they estimated that by 2000 there would be only 5 million cellular users,
wrong by fivefold five years early.)

Georges Ferné described the OECD case studies covering information-technology-using
transnational firms in several OECD countries. Their confidential approach enables the collection of data
too recent, too unquantifiable, too sensitive or too specific to be obtained by other means. Preliminary
results, in manufacturing, commercial services, and public services provide support for the notion that
information technology adoption is slow to get started and has a long way to go. Supplier linkages and
internal resistance are both important, and firms producing information seem to be more advanced in IT
adoption than are firms using IT in goods production. One firnitgwstaff in half and used IT t@place
them - productivity under pressure? Another firm used IT not to replace people but to broaden the range of
services offered. Eventual workforce cuts seem likely, with productivity improvements exceeding the
increase in product demand. A car producer thought of IT to enable leaner and more flexible production
with more out-sourcing and more customised products. Employment down 13 per cent since 1991, with
revenue per employee up 20 per cent. The general conclusion was that the pace of transition towards more
intensive use of IT is likely to accelerate, and spread among networks of suppliers and customers. For
example, the IT use by a customers service will impact on the importers, brokers, and so on. The examples
support a general view of heterogeneity, discontinuity and experimentation.

Yasuhisa Nishikawa described the input-output models being developed by the Japanese
Ministry of Posts and Telecommunications. They have found that a comparably defined
info-communications industry was responsible for 6.7 per cent of Japanese value added, compared to
7.3 per cent for the United States. The corresponding figures for employment are 5.8 per cent in Japan and
6.1 per cent in the United States. Comparison of the value-added and employment results suggests that
either capital intensity or productivity levels in the information industries are relatively high (in
comparison to the rest of the domestic economy) in both countries, and more so in Japan than in the
United States. The input-output approach invites us to measure the importance of an industry in terms if its
relative growth rate, and to measure its impact on the rest of the economy by in terms opwichaies
from those other sectors. What is missing is some measure of the relative rates of return on investments in
this industry and elsewhere in the economy, and some way of measuring the external effects of innovation
in this sector, including consumers' surplus calculations of the sort presented by Hausman for messaging
and cellular phones.

Shane Greenstein illustrated his paper on the demand for computing by using his joint work with
Tim Bresnahan revealing once again the long lags in technology adoption. In this case large enterprises
kept using mainframe computers long after the smaller alternatives appeared to be more cost-effective. In
explanation of the slow pace of changeover from mainframes to smaller platforms, they hypothesise
institutional rigidities (referred to as internal adjustment costs) and IMtsrole as mainframe supplier
and provider of software services to large enterprises. The tie to the vendor did not seem to matter nearly
as much as the internal costs of adjustment. The new client server technology posed higher costs for some
classes of user, especially banks and insurance companies, and their slow pace of changeover appeared to
be mainly due to the advantages of their existing systems and the costs of changeover. In terms of research
strategy, he emphasised the need for selective eclecticism in research methods, and emphasis on the
process of commercialisation of IT products and services.

In discussion, Lester Taylor admired the Hausman performance, echoed the Ferné call for

well-chosen case studies, noted the value, but inherently out-of-date nature of the Japanese input- output
study, and applauded the Greenstein plea for more careful institutional study as part of the empirical
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researcher's tool-kit. The papers as a group show the limits of traditional methods and theory. Taylor notes
that Hausman estimated the demand for new services using data for old services. At this stage, the results
do not help to indicate the demands for services still to be introduced. The Ferné study shthesethat

may be job losses in firms when IT is introduced, but jobs in the real world do turn up, even if the micro
and macro models available cannot forecast exactly where and &filemissing is to make the link
between the place where innovations lead to job cuts and the places where prices of related outputs fall and
demand increases, inducing new capital investment in its trail. On the demand side, afttaaugh

studies can indicate aggregate growth, industry studies are needed to tell which activities, on the basis of
the income elasticities, are likely to grow faster.

Hal Varian noted that Hausman did not pay attention to network externalities, since he was
dealing with an incremental use of a given network. When network growth is rapid, these may be large,
and are difficult to measure. He used a setup with heterogeneous buyers showing that there are three
equilibria, of which only the highest (and highest welfare) equilibrium is stable. In the world, the lowest
level equilibrium is often found. How does this relate to the Hausman paper? Varian suggests that the
benefits of the new technologies he is evaluating would be even larger if the network extemeldies
properly taken into account. Turning to the Ferné paper, he noted that it is always easier to make money
than to save money, so that information sellers will be more likely to adopt new IT, as Ferné found. He
noted that Japanese data are better than US data for developing IT-related input-output tables, since they
are better disaggregated by line of business. Turning to the Greenstein paper, he noted that fixed costs of
adoption were augmented by technological uncertainty and the assurance that delay wilkeyemmit
further technological advance and cost reductions.

Peter Johnston of the EC liked Taylor's mention of the limitations of traditional methods of
analysis. Although case studies are interesting, selection bias is a real hazard. On the input- output
analysis, timeliness of data is a problem. Riel Miller of the OECD asked how it was possible to quantify
the internal costs of adjustment.

Dale Orr wondered if the Hausman calculations overstated the possible consumer surpluses.

Jerry Hausman predicted that delay on technical standards in the EU would be used to permit
delaying tactics by companies or countries, which in turn would be very detrimental for consumers,
echoing Taylor's comment that the consumer surplus lost through delay is never made up. Irbadply to
Orr, he acknowledged the need to allow for foregone consumer surplus elsewhere in the economy, and
said that the size of the adjustment is very small. (Are there examples of too-fast technical adoption?)

Session 3: Data

The third session dealt with data. Donald Bellomy of the International Data Corporation
presented data on the global information technology market, sketching its growth from the late 1980s to
the mid 90s. He reported that the in-home IT market is already larger than that for the telecommunications
industry, and that software and hardware sales are of roughly equal size. Within the hardware half, twice
as much is spent on single-user systems as on multi-user systems. IT spending as a percentage of GDP is
about 1.5 per cent (in Europe) to 2.5 per cent (in the US) in the OECD, compared to about 0.5 per cent
elsewhere. Since 1990, IT spending growth has been higher in North America than in Europe and Japan.
Proportional rates of growth are fastest in Latin America and SE Asia outside Japan, mainly for catchup
reasons. The current IT market of $430 billion is about 5 per cent data communications equipment, 18 per
cent packaged software, 28 per cent single-user systems, 34 per cent services (including training, repair,
consulting, etc.), and 15 per cent multi-user systems. The fastest growth has been in services and
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single-user systems. In the hardware category, the fastest growtfP@sjrwith some growth iwork

stations, and none in the other categories. By class of user, there has been a broader distribution of
spending, with almost all sectors having IT spending fairly equal to GDP share. In terms of stages, the

first was that of proprietary mainframes, the secone@$ and open LANSs, and the third, just starting, is

that of pervasive connectivity. Fifteen years in the future, he sees the era of multimedia content, where

content providers will re-acquire supremacy. In the meantime, a more open and innovative scene.

In discussion, Lester Taylor queried the comparison between telecommunication and home IT
spending. Bellomy responded that just PC spending for homes is now as large as all IT spending in the
telecommunications industry. Asked how the data were collected, Bellomy said that the primary sources
were the vendors, but direct surveys are done of users covering 16,000 sites worldwide.

Fred Gault of Statistics Canada reported on some of the collaborative efforts, mainly by
countries in the Voorburg Group, to develop standard classifications and surveys for service industries. He
emphasised that deregulation and convergence of broadcasters and carriers would affect the statistical
system and the delivery of other services ranging from health to education. He also reviewed the structure
of the Statistics Canada data collection efforts, based on the system of national accounts, driven by and
driving surveys, industrial classifications, satellite accounts, and special purpose studies. In addition,
surveys are done for clients, for regulatory authorities, and for purposes of international data exchange and
standardisation. Price indices are being developed for the telecommunications and IT industries. Output of
IT is the sum of sales by firms in IT industries, secondary production by firms in other industries, and
own-account production by the using firms.

David Luck described Australian efforts to assess the likely evolution of broadband service to
homes. Their emphasis was on the demand conditions, with the technology assumptions being used
primarily to inform estimates of the prices of alternative services. The three levels conswgesed
distributive services (pay TV), centralised interactive services (pay TV on demand), and generalised
interactive services. The main user classes considered were time-rich and cash-poor families (retired and
unemployed, a principal market for entertainment)) and the time-poor cash- rich (professionals, a principal
market for information and education services). Because of much higher costs of supplying remote areas,
the contestable market is much higher in the urban than in rural areas. The results suggest that without
telephony, cable networks are unlikely to be profitable even in urban areas. Microwave distribution
systems would be profitable. With telephony revenue added on the same cable, the present value becomes
positive for inner urban areas. interactive services do not seem likely to be profitable until the end of the
century, and fully interactive services thereafter. Luck noted the need to develop independent data sources
based on individuals and their heterogeneous interests and incomes.

Maria-Louis Caravatti noted the difference between economic and political considerations; with
the latter meaning that in the US even current data collection efforts are under threat. The data problems
are worst in the service industries, which have themselves been in the forefront of the development and
application of IT. Deregulation has spawned new firms and industries, but has also reduced their
obligations to provide data, making the industrial structure harder to track.

Gunther Moller of Eurobit spoke, as a data user, of the need for new data. His first example was
of the differing estimates of the effects of information infrastructures on new jobs in Germany. The
estimates vary from +5 million to -10 million. (But is this not a question of analysis rather thata®j
The issue areas he emphasised include: impacts on growth, on jobs, on societal structure, and on the
physical environment. The status quo data were summarised, from national, OECD, EU and ITU sources.
The biggest data gap is in production and employment in software and services. He presented EITO
(European Information Technology Observatory) estimates of global market totals and shares that differed
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substantially from those presented earlier by David Bellomy. He attributed the substantially larger
estimated size, and the greater EU share, to the use of a broader range of data sources. (Perhaps a broade
definition of the industry as well?) Future needs include better basic data, wider distribution, more
uniform standards for data classification and collection.

In discussion, Chuck Hulten pleaded information overload. In searching for themes, he noted that
both the speed of change and the ill-defined concepts are adding to the funding shortfall in contributing to
the problems of building a suitable data base for IT. Cross-cutting issues include data quality, network
issues and classification issues.

Units of measurement are a key problem in IT measurement of prices and quantities. Adjusting
for quality change is naturally a key part of the appropriate division of value between price and quantity.

The network issue was raised most directly by the Luck paper. It applies to information itself, as
well as to the hardware and software networks that pésrdistribution. Network capital, unlike normal
physical capital, simply cannot be accounted for without some measure of how and who it connects.

To achieve comparability over time, multiple classifications may be the only way of permitting
consistent analysis over time while also capturing the rise of new industries and the decline of old ones.

Genio Staranczak of Bell Canada wondered how such a large industry as telecommunications
could not have a deflator prepared by Statistics Canada, when there are indexes for everything for electric
motors to breakfast cereals. In general, goods industries seem to get more than their share of the data
resources. Second, statistical agencies should tailor their output more closely to their audiences.
Sometimes data are re-organised into a form where they are not recognisable, and are thexhaiggd to
his company with predatory pricing. It would be easier for the industry if the collection staff had more
knowledge of the industries. Third, more efforts should be made to adjust for quality changes. He was not
sure about the use of hedonic price indexes: could it really be true that the price of computers has gone
down by 99.9 per cent over twenty years? Is calculations per nanosecond a sufficient statistic?

Fred Gault responded that comparability of statistics with company use would be easier to
achieve if companies used more similar methods to keep their accounts. The data are for the use of the
people, and it is not for the statistical agency to control those uses.

Session 4: Productivity and Growth

Session 4 turned to productivity, led off by Chuck Hulten. Hulten drew the parallels between IT
and the physical infrastructure debate. He noted that in the physical capital debate much of the interest was
sparked by the supernormal rates of return estimated by Aschauer and others. Hulten's own estimates of
rates of return to infrastructure in the developing countries run around 10 per cent, compared to five times
that high in the Aschauer estimates. He also noted that his studies in developing countries found more
evidence favouring telecom investment than other forms of infrastructure. On the methodological side, he
noted that taking network effects into account was quantitatively important. His example related to
congestion effects. He also noted that quality adjustment in service prices is very important. (It also has
implications for productivity measurement.)

Jean Barbé of France Telecom started by presenting statistics on the growth of the telecom sector
in France, with an average growth rate of 4 per cent in the 70s and 8 per cent in the 80s. Their explanatory
model shows an income elasticity of 0.54, much less than that estimated in most other countries, and a
price elasticity of -.32. The income elasticity result is made consistent with the fast growth of telecom
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output by means of a trend growth of 4.8 per cent per year. Turning to the reverse causality, they make use
of results from several French macro models. The shocks to the model are investment expenditures in the
telecom sector, with the resulting effects on GDP ranging from 0.07 per cent to 0.12 per cent. They would
also like to consider spillovers from telecom investments abroad to GDP growth in France. Another
project is to build an input-output model with special allowance for the contribution of the telecom sector.

( All of these types of research are representative of the kinds of studies that have been made over the
years to show linkages. But what can they show?)

Franco Morganti of Databank presented a number of scenarios for growth effects of EC growth
under alternative telecommunications strategies. They estimated productivity gains for early and late
adopters of IT. (What is the evidence on the returns to early and late adopters?) The neutral scenario has
BB in private networks 93-98. followed by two more cycles of fuller penetration. His proactive induces
more and larger late cycles, while an accelerated scenario speeds the |pocHss estimated GDP
effects for incremental growth to 2008 range from 2.7 per cent to 6 per cent for the three scenarios. Rather
than assume that productivity gains are fully translated to output growth (as Coen did for the comparable
US study), the European study assumed a less than complete translation, which differed among countries
but apparently falls in the range from 0.8 to 0.97.

Christian Antonelli described a study using input-output tables for the Italian economy,
emphasising the telecommunications sector. There are some branches that are catching up in
telecommunications intensity, and others which are forging ahead. The next problem was to search for
linkages between communication intensity and the levels and rates of growth of productivity. To do this,
they estimate the rate of growth of output from an equation using the rates of growth of capital, labour,
and communications intensity. They found an output elasticity for capital of 0.55, for labour of 0.10, and
for communications intensity of 0.15. This implies quite large diseconomies of scale, along with capital
and telecommunications elasticities far higher than their cost shares, and a labour elasticity far lower.

In discussion, Ernie Berndt first dealt with hedonics. He did not accept the idea of dividing the
guality increase proposed by Hulten. He agreed that the costs of introducing new products were important,
but not easy to quantify. To the Barbé paper, he pointed out the difficulty of untangling theywo
causality between telecommunications investment and GDP growthaBottifficult. Had Apple priced
its services differently, the equilibrium solution in the small computer market could havevérgen
different. He also noted the importance of substitution effects, changing the mix of goods that will be
produced. Finally, he noted that Antonelli's coefficients suggest substantially decreasing returns to scale.

Morganti says that there must be an explanation for lower growth in Europe. He hypothesised
that the US economy has fewer mature sectors, and has a growing market, thus making it more able to
produce output growth rather than just employment decline in response to technical prddress.
economics literature generally traces this back to the greater flexibility of the US labour market. The latter
is not an unmixed blessing, in this literature, since it is also responsible for the worsening income gaps
between rich and poor in response to what is thought to be skilled-biased technical change.)

Jeff Bernstein commented on externalities, noting that there are network and spillover
externalities in the telecommunications sector, while only the network effects are present in the case of
physical infrastructure. He reported his finding that 10 per cent of manufacturing sector productivity
growth is due to R&D in telecommunications. These spillovers can be international as well as among
industries.

From the floor it was asked how you could square the estimated labour coeffic@eft with
the labour share. Antonelli blamed a low cyclical situation, which would mean that labour hoarding would
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have been in operation. (By implication, the labour coefficient is downward- biased, leading to net
upward bias in the other coefficients.)

Another questioner asked how you should estimate the rates of return to infrastructure. Hulten
said that matched samples may help, but this will not deal adequately with network effects.

Morganti was asked about the accelerated scenario, and what it required. He noted education,
plus some incentives. He noted that the US was achieving accelerated adoption without specific subsidies.

Hendrick Roller presented preliminary results from joint work with Leonard Waverman on the
spillovers from telecommunications infrastructure to economic growth. They utilise pooled time series and
cross section data based on Summers/Heston ICP GDP data plus penetration rates for telephone service.
Despite their attempts to separate the two-way effects linking telecommunications and growth, they
estimate spillovers from telephone penetration to growth so high as to be unbelievable. A 10 per cent
increase in telephone penetration increases GDP per capita by 6 per cent. This is a social rate of return well
over 100 per cent. Since neither they nor others believed the results, the question then arises as to what to
do next. (One way of cross-checking is shown in Figure 1, which shows average growth T&Esirof
OECD countries from 1971 to 1991 plotted against the 1970 rates of telephone penetration. The apparent
negative relation is significant, showing that the countries with higher telephone intensities had higher
average rates of growth of total factor productivity over the subsequent twenty years. Since other research
has shown convergence among the OECD countries over this period, and since the rictiadly
countries tended to have higher values for telephone intensity, Figure 1 needs correction. If an equation is
estimated explaining productivity growth in terms of initial income and initial telephone intensity, the
apparent negative influence from telephones is reduced, but both variables have significant negative
coefficients. These results also obtain if the productivity growth is measured over the 1970s only, to
eliminate the possibility that the fast growth was of countries that increased their telephone intensity and
their productivity after 1970. The implication of this cross-sectional evidence is to cast further doubt on
any very high estimates of positive spillovers from telephone intensity to aggregate productivity growth.)

Hans van Meijl presented joint work with Luc Soete using French sectoral data to estimate the
spillovers from IT to productivity growth. They find significant spillover effects from R&D in the IT
sectors to productivity growth, especially at the end of the data sample. They find these results consistent
with the earlier studies using US and Canadian data.

Jeff Bernstein raised conceptual, specification, and measurement issues. On the conceptual side,
he distinguished technological spillovers from pecuniary externalities based on changes in product prices.
Bernstein regards it as more difficult to make the case for externalities from IT capital than from R&D,
whether in IT or elsewhere. On measurement, if there are various inputs to innovation, it may not matter
whether you measure the stock of knowledge in terms of the inputs to knowledge production or to the
outputs of researcke.g.patents. He prefers using R&D or R&D capital. He made a case for better data,
both for R&D spending and prices and durability. On weighting procedures, the waightssually
independent of the production decision. These fixed weights may bias the measure of spillovers. Perhaps
alternative weighting systems should be tested and compared. Using input-output tables to weight
spillover variables may not be relevant. His research with Nadiri suggests that neighbouring industries (in
an input-output sense) do not appear to be the primary recipients of R&D spillovers. Turning to
estimation, he argued that the specific functional form influences the form that spillovers may take, and
suggested that more complex production or cost functions may be appropriate.
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Bob Logan of the University of Toronto asked whether the van Meiji and Rdller analyses could
be used to show whether there are spillovers from education to the rest of the economy. The authors said
that this would be feasible.

Steve Nickell asked what the exogenous driving variables were in the simultaneous equation
system. He wondered what the penetration variable was standing for, as a means of explaining why the
estimated result was as large assitDale Orr asked van Meijl if there was an omitted long-distance
externality due to the fact that the recipients do not pay for calls. Network externalities, by contrast, are
likely to be smaller in mature systems. Lester Taylor noted that calls tend to give rise to further calls,
especially with Canadian data.

Len Waverman asked why IT should not be the source of externalities, since Bernstein was
willing to accept that R&D should be a natural source. In answer, Bernstein noted that for R&Detteere
knowledge spillovers, while there were are well-defined prices for IT services, and hence fewer grounds
for expecting spillovers to exist.

Frank Lichtenberg estimated a production function with firm-level data splitting capital between
computer and non-computer capital, testing to see if there are different marginal products to the two types.
He is searching whether there are excess returns to computer investment. If there are excess returns, then
one would expecTFP to rise with computer investment, other things equal. He finds substautisss
returns to computer investment, based on cross-sectional data. This leaves open the possibility that
efficient firms are buying more computers, with computers getting credit for the efficiency. Accounting for
firm effects, to allow for this risk, cuts the excess returns in half, but they remain significant. The share of
capital in computers is remaining flat, with the dramatic rise in the power of installed computers being
offset by price reductions. There appears to have been a decline in excess returns from the 1980s to the
1990s, while these returns remain large. A parallel test using profits data shows a correlation between
computer intensity and profitability, with the possibility of two-way causality remaining. He considers
also the possibility that computers are increasing efficiency by improving inventory management and
reducing average inventories. He finds that computer-intensive firms do indeed have lower ratios of
inventories to sales. With respect to firm size, he finds that smaller firms are more computer intensive than
larger firms, although all of the firms are large enough to be in the Fortune 500. Turning to labour market
aspects, he finds strong linkages among education, age, and computer use. Computer use strictly increases
with age, and is higher in the middle age groups than among the very young or older workers.

Steve Nickell argues that it is impossible to predict the number of jobs created or lost through IT.
What should be a concern is if IT impinges on the efficient structure of the labour market. If IT
introduction creates turmoil in the labour market, then there may be cause for c&desince the
overall amount of labour market turnover is no higher now than twenty years ago, there is no prima facie
case against IT on this score. A more likely idea is that IT may be contributing to the skill-bias of
technical change, to the detriment of unskilled workers. In itself, this is no problem, given the increasing
supply of skilled workers. Yet in some countries the fall in the demand for unskilled workers has
proceeded faster than the fall in supply. In the United States, the drop in the fall of the relative income of
the bottom decile of the population has been socially corrosive. Nickell presents the case of Germany as
one where the bottom decile of income earners has not suffered, hoping thereby to see hovbekis has
achieved. Over the 1980s, the bottom decile wages rose 4 per cent per annum faster in Germany than in
the United States, so that by now the poorest German workers earn twice as much as their US counterparts
using purchasing power parity, or even more if market exchange rates are used. Among unskilled workers,
the unemployment rates in the two countries are rather similar, suggesting that labour market rigidities in
Germany are not the source of the result. Public sector employment does not seem to be a factor; and nor
do labour market factors. He thinks a more likely candidate is the education and training system. The
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proportion of highly educated has grown in both countries, even more in the United States than in
Germany. But what is striking is the high levels of education in the German workforce, especially at the
bottom of the income distribution. In Germany, the number of people who score very badly in standard
test scores is very small, while it is very large in the US and the U.K. In addition, the German post-school
training system is much more extensive and more effective than in the United States. His conclusion is
that if IT is not to have negative effects for those at the bottom of the income distribution, then education
policy has a key role to play.

Susan Baldwin took a broadcasting perspective, with emphasis on content. The hard aspects of
IT are easier to measure and deal with than those related to content. StatCan estimates that the cultural
sector broadly defined was of the order of 4 per cent, and fast-growing. The content is the cars on the
information highway. (Are the people beihg by the cars, oare they in the cars?} IT now permits
content to be developed and customised in far-flung locations. If content is to be regulated, it must first be
understood. If IT creates productivity and cuts jobs, perhaps the content industry can provide the jobs, she
suggested. The challenge is to ensure that individuals have the skills necessary to live and work in the
information society. Her questions: What will be the impacts on trade, employment, and output? What are
the education consequences? How is content related to these issues? Low cost infrastructure is crucial, but
content is what will determine the consequences of the highway. Her choice of topics: Where are new jobs
being created? Are the right data being created? Are the right classifications being used? Who are the
content providers? Is there a case for a Bill of Rights for the Information Society?

Alain Dumort of the EC projected future increases in volumes and decreases in prices in EC
telecommunications, with rationalisation being both a spur and a consequence. What is uncertain is the
extent of job losses from rationalisation, and the number of offsetting job increases from the growth of
new services encouraged by deregulation and lower prices. There is likely to be a continuing shift of
employment from the telecommunications sector to the business services sector. The IT equipment
industries are not likely to be a major source of jobs in Europe, given the strong foreign competition. IT is
also permitting the creation of jobs by increasing efficiency in traditional industries, such as agriculture
and textiles, moving them toward a position of cost comparability with foreign producers. His policy
recommendations include removal of obstacles to competition, removal of financial obstacles and reducing
market failures, adjustment of labour market rules, and improved training and awareness.

Werner Herreman of the EC focused on structural policy issues. If there are to be structural
polices, they must be in response to structural problems. These are, in his view, insufficiently open
economies, too much instability in macro-economics policies, inadequate co-ordination of adjustment
polices, and obstacles posed by inefficient social welfare polices. These are exemplified and exacerbated
by the high rates of unemployment. Education does not focus enough on life-long learning, and the tax
system contains barriers to job creation. ICT provides the possibility for new industries with an EC
comparative advantage. ICT also poses the prospect of job dislocations, so that to move toward an
information society, policy changes are needed to encourage flexible responses and to promote rather than
to stop change.

Yumio Imamura of the Japan Association of Information Users concluded the session by
explaining trends in new and growth markets. The strong yen and the recession combine to force changes
in the industrial structure, with continuing decline (via foreign production) of manufacturing and heavy
industry, with corresponding increases in housing, living, culture, information and telecommunications.
He noted that computer use, in terms of MIPS per capita in 1992 was 139 in Japan, eighteenth among the
OECD countries, well below the US at 516. He was confident that narrowing this computer gap would
support further productivity growth.
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In discussion, Erik Brynjolfsson summarised the Lichtenberg evidence as adding to the new
productivity paradox: how can information technology possibly be so productive? To deal with the new
paradox, he thinks that computers are merely a part of a larger restructuring being successfully undertaken
by some firms. In short, there may be several omitted variables whose credit is being given to computers.
He liked the approach and the use of firm level data, but queried whether excess returns could be inferred
from the estimation of gross marginal products, since the depreciation rates are much higher for IT than for
other capital. Thus you would find a significant coefficient even if there were no excess returns, although
the coefficients are high enough to suggest that the excess returns will remain intact. He noted that
adopting new technologies with existing procedures and workers may be difficult, given the extent to
which existing procedures are known and loved. Does this perhaps mean that faster IT change favours new
entrants? To make the change acceptable, it may be necessary to help insulate the losers from the worst
effects of the winds of change.

Riel Miller of the OECD noted a division of opinion and approach. On one hand are traditional
approaches, and on the other a greater concern for institutional factors. Both groups seem to think there is
rapid change and a sense of urgency that there are problems to be dealt with. By way of constructing a
bridge, he proposed the use of scenarios that would embrace collectively the presumptions of different
groups. In one scenario, for example, the spatial and temporal radicalism implied by the Internet stories
comes to pass. Jobs are temporary, as are firms, with production done by neditiskare gone, since
the consumer controls the system. Schools are gone, and the ecology of daily life is transformed. But how?
National governments are gone too, with international establishment of a framework and local government
doing the rest.

Inuk Chung of KISDI linked the productivity surge in the early 1990s to network externalities
and extensions. He agreed with Susan Baldwin that the convergence of cable and broadcasting was bound
to raise many issues of content, requiring much more thought.

A question from the floor asked Susan Baldwin if the current policy of local content rules and
bundling will not lead to losses rather than gains in employment in the content-producing sector, Also, the
polls do not suggest much support for subsidies of culture and the arts. Is it therefore sustainable? She
replied that a new look was needed at current broadcast regulation. Quotas are not the policy objective; the
objective is to maintain a significant Canadian content on Canadian screens and bookshelves. On the
survey evidence, she noted that it also shows that one of the biggest public concerns about the information
highway is for Canadian content.

Riel Miller's scenario was supported from the floor by Garth Graham of Telecommunications
Canada, speaking from his involvement with groups thi@ establishing operating contacts and
community-based control via the Internet. The content creators are concerned that the multiplication of
intermediaries in the interest of creating jobs may in fact stand in the way of communities making best use
of the new possibilities.

Session 6: The Research Agenda

Pasi Rutanen, Finnish Ambassador to the OECD, noted agreement within the OECD and the
conference that much more substantive research needed to be done. He supported Robin Mansell's plea for
a broader theoretical approach, and the idea of using IT itself to help generate data on IT and other
industrial sectors. The challenge for the OECD is to develop first an international consolidated data set.
The data have to be relevant to policy makers as well as the data providers. Part of this should be to
develop better measures of the nature and extent of human capital development. The role of education is
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likely to be key, but here too the data base iswsglthker than it should be. He wondered if the pervasive
use of international networks may force more decentralisation of national governments.

Carl Belding of IBM Europe regards the available data as inadequate for policy purposes. In
terms of gaps, he was expecting to see more from and about the developing economies and the emerging
democracies in Eastern Europe. Some of these countries are leap-frogging mainframes rif@s.into
Better data will permit a better vision of what the information society will look like. One agenda with
milestones would be better than short-run and long-run research agendas. A business panel could work in
concert with a panel of experts, supported by panels of officers of national statistical agencies.

Peter Johnson of the EC recalled the starting article of faith in the great benefits of a rapid
transition to an information society, but noted that there did not seem to be enough convincing research for
this belief to achieve broad social support. Even in the absence ofesagrch support, the intuition of
politicians will do the job, perhaps quite well. The political leadgesnot asking what the information
society will look like in twenty years, they are after some indication as to what has to be done now to
make the best of future developments. Points arising from the discussions: Externalities were often
referredto. Structuralkchange was widely thought to be in train, making it dangerous to extrapolate from
past trends. Third, complexity is rife, making analytical solutions either multiple or complex. Why not use
information theory and complex systems? Data do not capture the invisible economy, and where do you
record trading over the Internet? If he had to make decisions now, he would opt for intuition over current
research results.

Dimitri Ypsilanti of the OECD admitted that there had been some hope for getting answers from
the conference, while in fact there was more progress in expanding the list of questions. There was much
talk of data, and there is clearly a role for the OECD in helping to co-ordinate the development of
standards. What is the message to policy-makers? There was too little emphasis on the fact that the
telecommunications industries are so highly regulated. The messageutajo forward is that there are
large gains from accelerated deregulation, taking Jerry Hausman's evidence as a guide. To deal with the
possible interim job losses, some cushioning policies may have to be designed. He noted the importance of
studies like that of David Luck in assessing the potential demand for increased services. Finally, there was
little attention paid to the extent to which globalisation of information was changing the scope and
potential for macro-economics policies.

Len Waverman thanked the participants for coming, and noted that there is no single magic
technique for analysing the data; rather it is important to use all methods, and relate the results obtained
from diverse data using diverse research methods. There are many studies to be surveyed. Finally, he was
suspicious of the Johnson view that policy makers would prefer to ignore the current state of research and
proceed by use of intuition.

Hendrik Roller wished to support the Belding proposal to improve the international data base.
His three chosen research areas are on the demand side for IT services (including allowances for changing
institutions), the infrastructure-productivity nexus, and the impacts of IT on employment. In reply to
Helliwell's reference to the data shown in Figure 1, he noted the need to use fairly current penetration
rates. (See the parenthetical comment in the part of this report dealing with section 4).

Robert Crandall of Brookings noted the lack of discussion of the effects of competition policy.
He thought David Luck's Australian example was interesting, and thought that satellite service might
leapfrog ground-based land systems. InUlse satelliteservices now seem likely to dominate broad-band
services, unless there is a strong demand for interactive services. On the demand side, the most interesting
paper was by Hausman, with its indictment of restrictive government policies. Every time Chaadsll
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'the need to consider the effects of.." he assumes the consequence to be a lowering of GDP by 0.1 per cent.
He suspects that unemployment will be found to be explained by labour market factors, and not by what is
happening in information technologies. Excuses to slow down deregulation are easy to find, but expensive
to heed. Increasingly research is fuelled by panel data sets that are purpose-built, and which do not require
the involvement of statistical agencies. This suggests that for many purposes the data will have to be found

by the researchers.

Luc Soete noted the increasing use of firm and establishment data, producing results that are very
interesting but specific to the data samples. In the OECD, there is need for getting data sets that are more
consistent. Where are we in the meeting point of the two OECD mandates (the Detroit jobs mandate and
the information society mandate). Four points: The global information structure seems not to be delivering
new services sufficiently rapidly. One possible reason is regulation, or the lack of deregulation. The
second is the failure of service providers to come forward, perhaps also for regulatory reasons. There may
also be convergence on the productivity issue, with some of the newer results supporting the idea that IT
has induced productivity gains. Since these are agreed positions, it is not surprising that they were not
debated strongly here. Third, there is no convergence on the question of whether there is skill-biased
technical change. He thinks the US and UK results favouring skill-biased technical change may be specific
to other institutional changes that took place in those countries.

Finally, Pasi Rutanen wondered whether there was a case for the OECD Interfutures study of
the 1970s to be repeated in the 1990s.
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TELECOMMUNICATION SERVICES AND PRODUCTIVITY GROWTH

Cristiano Antonelli
University of Turin

New information technologies should be regarded as a new emerging technological system. A
technological system is characterised by high levels of complementarity and interrelatedness among
different technologies that are at the same time product innovations as well as process innovations,
organisational innovations and more broadly markets. Such an array of technological innovations is
characterised by a strong complementarity that affects productivity levels. Telecommunications services
play a strategic role in this context: their prices and delivery condiian$ikely to influence the more
general patterns of adoption of the new technological system based on new information and
communication technology and hence the overall levels of total factor productivity.

In this paper we have measured the output elasticity of telecommunications services used by
30 Italian industries by estimating the role of telecommunications services on the growth of output in the
years 1985-88 within the framework of a Cobb-Douglas production function. Data used to measure the
use levels of telecommunications services were drawn from input-output tables.

Because of the high values of output elasticity of telecommunications services, estimated in our
empirical analysis, it seems clear that all reductions in the prices for telecommunications services
delivered to the business sector are likely, especially with elastic portions of their demand curve that make
it possible to increase the total amount of telecommunications services sold in the market place and used
by firms as a strategic production input, to induce a significant increase of the overall levels of output and
total factor productivity.

So far the reduction of the prices for telecommunications services becomes an issue that is
relevant not only in specialised debates on the "appropriate” market structure and industrial organisation of
the telecommunications industry, but for a much broader set of issues concerning the overall growth of the
output and the productivity of the entire economic system.

In this context thepresent characters of the industrial organisation and market structure of the
telecommunications sector, at least in most European countries, where it is respectively based on high
levels of horizontal and vertical integration among switching, transmission and distribution for both data
and voice communication and state-owned monopolies, is far from ensuring that minimum prices for
telecommunications prices are actually practised.

First, even under proper regulatory schemes state-owned monaeligs fact unlikely to fix
market prices that respect the standard rileghat are determined where marginal costs equal average
costs as well as the marginal revenue.

Second, a large empirical evidence suggests that the performances of state-owned monopolies are
often characterised by objective functions of the management that do not necessarily lead to cost
minimisation. The empirical evidence also reveals that wages in state-owned enterprises are far higher
than in other industries that can be compared in terms of skill requirements and job profiles.
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Thirdly, the lack of competitive pressure is likely to have significant effects in terms of delays in
the rates of introduction and adoption of technological organisational innovations in the production of
telecommunications services.

Fourthly and most important, in most European countries the prices for telecommunications
services delivered to the business sector, by means of differentiated pricing with respect to the basket of
product specifications, reflect high levels of cross-subsidisation in favour of the prices or
telecommunications services most commonly used by households.

Following the well established procedure of Ramsey pricing the levels of telecommunications
tariffs are fixed assuming that the supply curve for telecommunications servicgtflllmasegative slope,
because of important economies of scale, so that standard pricing rules cannot be applied. Hence, in order
to minimise welfare losses, determined by prices that are necessarily above marginal costs, the anelastic
portions of the aggregate demand curve are discriminated and the prices are fixed to far higher levels than
those practised to the basket of services most used by households, that is the more elastic portion of the
aggregate demand for telecommunications services.

Our results suggest that Ramsey pricing do not seem appropriate when the aggregate demand
taken into account is the result of the summation of a derived demand, that is the demand for
telecommunications services of the business sector for productive uses, and a final demand such as that
expressed by households.

The positive welfare effects of Ramsey-pricing fall under question when the indirect effects of
prices above average costs for the services delivered to the business sector are to be taken into account. A
proper calculation should in fact take into consideration the comparison between the direct effects of
below-average-costs pricing to households with the indirect effects in terms of the opportunity costs of the
output and productivity gaps determined by above-marginal-costs pricing for the basket of services most
used by the business sector.

Our estimates suggest that such indirect effects are likely to be very high so that the net result in
turn is likely to be negative. Elaborating on our empirical estimates one can argue in fact that the
opportunity cost of output and productivity gaps determined by the application of Ramsey pricing and
hence cross-subsidisation appear to be very high.

According to a large body of empirical evidence in fact the price-elasticity of the demand for
telecommunications services, estimated in the proximity of the equilibrium conditions, t current market
prices, is very high. It can be easily argued that even small reductions of the prices for the basket of
telecommunications services most used by the business sector, such as data advance and long distance
services, are likely to be paralleled by a significant increase in the total amount of service used by the
telecommunications services delivered to the business sector, are likely to "induce" significant increases in
the overall levels of output and productivity for the whole economic system.

These conclusions are likely to become even more relevant when we take into account a more
dynamic context of analysis, one where the characters of the transition from one technological system to a
new one are properly considered. The adoption of new information and communication technologies is far
from saturation levels. The diffusion process of new information and communication technologies still
underway and even more so the new networking technologies based upon the enhanced complementarity
between informatics and telecommunications. Moreover their diffusion is delayed by a variety of factors,
among which the prices for complementary services such as telecommunications is by no means a
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negligible one. Hence the emergence of such a technological system is a lengthy process that requires time
and a variety of complementary efforts and actions.

All reductions in the prices for telecommunications services delivered to the business sector are
likely to engender even sharper increased in the levels of actual usage of telecommunications services than
those expected on the basis of the values for price demand elasticity. Their indirect effects on the adoption
of information and communication technologies should be accounted for.

Reductions in the tariffs for telecommunications services delivered to the business sector in fact
have a direct effect on the variable costs of all the technological system characterised by new information
and communication technologies, so as to affect directly their profitability of adoption and to push their
rates of diffusion.
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SUMMARY OF COMMENTS

Susan Baldwin
Director General - Broadcasting Policy Branch
Department of Canadian Heritage

Statistics Canada indicated that in 1992-93 the estintitedt and indirectimpact of the Arts
and Culture Sector, which includes written media, broadcasting, film, sound recording etoyvewas
600,000 jobs and contributed $24 billion towards our GDP, accounting for 4 per cent of Canada’s GDP.
At present we can only speculate on the repercussions of the new technological advances. As a result of
technology, content “pieces” can be developed in many different places and integiitadthal service
form. The structure of new service development, the opportunities for developing countries as both
markets and service providers, skill and education requirements, and the potential to reduce cost in other
areas must all be examined.

Assumptions

* While productivity and wealth is increased by the introduction of new technologies,
(infrastructure) is also responsible for a decreasphs. The services (content) and their
applications on the information highway will cregods, whichare highly specialised and
well paid.

» Canada will be in a position to cope with social and political transformations and develop a
new economy only on the basis of a strong “content” industmtént is the value added to
data: in other words information on information that takes the form of services, applications,
knowledge bases, programming (television/film), multimedia (print, video, graphics, sound
music, animation, etc.) coursewear, interactive television, “infotainment”, etc. to name a few.

» The backbone of future information societies, the cultural industry, relies on the integration of
critical mass of creators, producers and business leaders, and content that could be developed
based on a network integrating all these players.

» This industry will have to be supported by a series of actions designed to create, produce and
disseminate internationally competitive (quality) Canadian content.

» The “information society” in which we are already living is based more and more on
knowledge and communication links and less on material tangible vdleepe(sonal
banking is no longer filling out a paper slip and handing it to a teller, in the information
society the automatic banking and electronic transfers are now common place). The
challenge will be to make using these types of applications of technology cultural everyday
practices in the same way the reading, writing and mathematics were introduced over
150 years ago.
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Questions

What we do not know, and what is not yet quantifiable, are the employment, cultural and
societal benefits that may be realised through the hard technology.

What will be the impact of information services on our labour markets, on our current trade
practices and policies, and on employment?

Who is being displaced by the new technologies, and who is replacing them?

How can we orient our education systems and training programs to meet these changing
patterns in employment?

Is the terminology we use to describe, and the indicators used to measure data relating to the
information society relevant and accurate?

There is also the overriding issue of access: whoever controls accessomtér@will also
control access to the economic and cultural benefits of the technology. In order to deal with the attitudes
of disenchantment and uncertainty felt by the populations of many countries, as outlined in the OECD
paper intended for the upcoming Ministerial meeting, we need to understand the impact of what will be on
the highway, how it got there, who will create it and how it might benefit society.

The purpose of further study, which was first proposed by the G-7 Ministerial meeting on the
Information Society (Brussels, February 1995) and agreed to in principle at the OECD
Ministerial meeting (Paris, May 1995), would complement OECD work in progress entitled

Technology, Productivity and Job Creation study which is examining the impact of new

information technologies. This second study would examine the impact of information

services -- the content carried by the technology, on productivity, job growth, wealth creation,
and the promotion of indigenous cultural products and services created by the new
information services on the information highway in the information society.

It is important to know where new employment is occurring, not only in order to determine
what education and training programs will be need, but to determine the trends before they
occur.

Services on the Information Highway are very much the reason that we are seeing global
economic integration -- the “how” is possible through hardware; the reality occurs when
services flow.

There are both short and long term issues rimadt be examined in a study of this nature.
One element of the analysis may be the longer term monitoring for the purpose of
understanding where trends are developing.

If governments wait to see the results, by measuring after the fact, we may very likely miss
the economic, social and cultural opportunities for our citizens.

No matter what the technology who ever controls access to the content will determine who
will have -- or not have -- access to the information society.
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» In order to address the attitudes of disenchantment and uncertainty felt by the populations of
many countries, as was outlined in Secretary General Paye’s conclusion released at the OECD
May 1995 Ministerial meeting, we need to understand the impact of what will be on the
highway, how it got there, who will create it and how it will benefit society in order to make
it relevant to our citizens.
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PRODUCTIVITY AND GROWTH

Jean BARBE
France Télécom

Introduction

This paper presents a few macro-economic studies --either completed or in progress in France
Telecom, on the link between GDP growth and the telecom sector. It has originated from a paper project
for the “Annales des Télécommunicatiorys Michel Gensollen et Antoine Laubie and from work in
progress within the Bureau of the Economic Studies of France Telecom.

Study of growth of the telecom sector in France in the past 20 years

The growth in the activity of France Télécom (yet still concentrated in the telecom sector as
such) becomes more and more dependent on the economic environment. The diffusion of the telephone in
the population is quite finished and therefore growth is no longer the result of supply phenomena. The
following graph shows historical data for the volume growth of turnover over the last 25 years.

Using econometric analysis, the impact of some economic factors on growth has been quantified.
The following equation has been adjusted:

Elasticity / GDP 0,54

Elasticity / Relative Price -0,32

Elasticity / Household Equipment Rate in Tel 0,29

Trend 4.8 %

Other studies by SEE within DPSjive precise values for each of these parameters for several
sections of the FT market (household, enterprises, enterprises in the primary, secondary and tertiary
sectors, in lle de France or in the Provinces). In the future, the development of traditional vocal telephone
services may show down. However, new services will contribute to the growth of the telecom sector. Re-
estimating models will not be easy and will have to be preceded by a phase of surveys.
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Impact of the telecom sector on growth in France

Once the impact of economic conditions on the growth of the telecom sector has been measured,
one can reverse the problem. For this one uses the following variables:

* Receipts from the sales of telecom services, taking into account gains or losses in the
purchasing power of economic agents following tariff changes;

» Intermediate consumptions or capital expenditures for the use or development of the network.

The share of intermediate consumptions in the national total is still small (0,3 per cent now).
But the share of investment of FT rose from 4 per cent in the 1970s to 8 per cent in thdoé&ff36s,
decreasing again. Modelisation of the impact of investment on the economy has been made using
macro-econ. models, built by INSEBr DP? The following table shows the effect of an increase of
FF 1 billion 1970i(e.+ 10 per cent in volume in the 1980s) of capital expenditures of FT between 1983
and 1986 in the models COPAIN, METRIC, DMS and PROPAGE.

COPAIN METRIC DMS PROPAGE
GDP Volume +0,1% +0,07% +0,11% +0,12%
Employment - thousands 4,2 5,9 11,0 12,5
Inflation 0,04% 0,04% 0,1% 0%
Trade balance - FF billions -2,0 -0,7 -2,1 -1,0
Public Financing - +1,6 +1,8 +1,7 X
FF billions

Study prospects
Two types of studies have either been planned or started:
» Construction of an econometric model taking simultaneously into account both causalities
separately studied above : sensitivity of the telecom sector to economic conditions and

economic development resulting from the expansion of telecom networks;

» Construction of an input/output table, so as to simulate the impact of the telecom sector on
the economy.
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NOTES FOR OECD PRESENTATION

Donald Bellmy
International Data Corporation

1. International IT Data and International Data Corporation

After expanding to over 40 countries in the 31 years since it was founded, IDC has developed
considerable experience in tracking the vicissitudes of information technology spending.

2. Worldwide IT Market by Sector, 1994

IDC estimates the global information technology market to have reached $430 billion in 1994.
Over half (52 per cent) is now accounted for by packaged software and by support (maintenance) and
professional services. Within hardware, almost twice as much is expended on single-user systems (PC's
and workstations) as on multi-user systems.

3. Worldwide IT Market by Sector, 1987-1994

The changing dynamics of the market can be seen by taking a longer perspective in time, which
accentuates the emergence of single-user computing at the expense of multi-user systems, and underscores
the increasing importance of software and of services.

4. Worldwide IT Market by Sector Proportions, 1987-1994

Nevertheless, the overall split between hardware expenditures and spending for software and for
services has begun to stabilise at just under 50 per cent for hardware. This is due less to weakness in the
markets for software and services than to the explosive growth of the PC market, especially the emergence
of the home consumer market.

5. Worldwide Systems Market by Product Type, 1987-1994

The changing dynamics are even more obvious when contrasting the historical trends for large-
scale systems (mainframes and supercomputers), medium-scale systems (superminis and Unix database
servers), and small-scale systems (minicomputers and designated LAN servers) vis-a-vis single-user
workstations and personal computers.
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6. Worldwide IT Market by Region of Vendor, 1994

Still in the arena of products and services, US-based vendors in 1994 continued to maintain their
leadership position in terms of the name of the final manufacturer or provider. Of course, if components
were the criterion, the picture would look very different.

7. Worldwide IT Market by Consumer Industry Group, 1994

In terms of who is consuming IT products, the distribution by industry (SIC code) is now
starting to resemble the breakout by GDP or overall relation to @R for GDP consumers like the
public sector). This is partly due to other sectors of the world economy catching up with IT pioneers such
as banking and governments, and partly to the PC explosion, which has become a function of the
distribution of white-collar workers and of consumer penetration (and confidence). Indeed, even without
drawing on multi-user products or on services, the world-wide home sector is already as large as IT
spending for the telecommunications industry.

8. Worldwide IT Market by Region of Consumption, 1994

Despite widespread assumptions earlier in the decade, the United States gained market share as a
proportion of global IT spending over the past couple of years. Fuelled by this phenomenon, the Americas
represented almost half (48 per cent) of all IT spending in 1994, with North America 50 per cent larger
than Western Europe. The Asia/Pacific region accounted for 20 per cent of the world-wide IT market.

9. Regional IT Spending Growth, 1994

There is no meaningful metric for comparative regional growth. In US dollars, the $430 billion
IT market in 1994 was 10 per cent larger than in 1993. If all regions were computed in 1994 exchange
rates against the US dollar, the growth would have been 8 per cent. However, if exchange rates against
other currencies were used as the conversion factor, the results would have been slightly different.

10. Worldwide IT Market by Region of Consumption, 1987-1994

The North American IT market has consistently outperformed GDP growth. Hovedtesr,
strong growth into the early 1990s, IT spending in both Western Europe and Japan have lagged behind
nominal GDP growth.

11. CAGRs for Worldwide IT Expenditures by Region of Consumption, 1987-1994

In terms of 1994 exchange rates, the global IT market grew at a compound annual growth rate of
8 per cent from 1987 through 1994. The balance of good years against bad left North America, Western
Europe, and the South Pacific at the world average. The recent hard times in Japan have dropped it several
points below average, while the transition from Communist economies in Eastern Europe have kept the
Eastern Europe/Middle East/Africa segments at only a little better than average growth. The only
consistently strong double-digit growth has been in Latin America and non-Japanese Asia.
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12. Worldwide IT Expenditures Per Capita by Region, 1994

Population continues to be very weakly correlated with IT spending. Almost 85 per cent of the
world's population is in regions spending considerably less than the $77/capital global average. Four
regions (North America, Japan, the South Pacific, and Western Europe) are hundreds of dollars above the
average.

13. Worldwide IT Spending/GDP Ratios by Region, 1994

In North America, Western Europe, Japan, and the South Pacific, IT spending per GDP has
stabilised in the 1.5-2.5 per cent range, while elsewhere in the world it hovers around 0.5 per cent.
14. Worldwide Personal Computer Spending/IT Market by Region, 1994

One intriguing difference between the IT market in developed and in developing regions is that
the latter spend much more comparatively on personal computers. In part this is due to less mature
services sectors and to higher rates of software piracy, but they are also less inhibited by past investments
in legacy systems.
15. Change in Worldwide IT Spending by Region of Consumption, 1994-1995

Except for Latin America, which is temporarily hamstrung by the implosion of the Mexican
economy, IT growth in 1995 (and for the remainder of the decade) should continue to follow the patterns
developed over the previous seven years and invert the ratios for IT spending per GDP.
16. Stages of IT Industry Growth, 1970-2030

Nevertheless, it is important to note that this apparent stability will be because the IT industry is

consolidating the second stage of industry development. The most significant events of the next half
decade will involve the inception of a third stage of pervasive connectivity.
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REMARKS PREPARED FOR THE OECD WORKSHOP ON "THE ECONOMICS OF THE
INFORMATION SOCIETY," UNIVERSITY OF TORONTO, JUNE 28 AND 29, 1995

Marie-Louise Caravatti
US Department of Commerce

Information technology has been changing the nature of manufacturing for a number of years. It
has increased productivity, shrunk payrolls, and changed the successful management of technology into a
systems approach. Now the new information networks -- a combination of computing and
telecommunications are transforming the much larger service sector.

Tracing and understanding these effects is a very ambitious undertaking and enormously
difficult. As a recent article in thé/all Street Journahotes: "No technology has ever been as protean, so
unrestrained by physical limits, so capable of cutting huge swaths through unrelated industries such as
banking, power utilities, insurance and telecommunications."

Moreover, the pace and intensity of technological change are accelerating at an unprecedented
rate: the power of microprocessors is roughly doubling in performance every 18 months and costs are
falling at an equally dizzying rate, with the result that microchip based technology is finding wider and
deeper applications.

Information passes along wires or radio waves, it is contained in software or in the minds of
people. The location and nature of the contacts between consumer and provider are undergoing constant
change (TV, telephone, computer, multi-media systems). Information is both an end product, and
increasingly, an intermediate service. Our ability to simply identifgt-albbne analyse -- these changes is
seriously constrained by data availability and the imperfect methodological and conceptual approaches.

To examine its social and economic effects requires, at a minimum, data on production, prices,
investment, employment, wages, turnover, skills and education, the relationship between goods and
services and their trade, technological and quality improvements, the size of firms and the evolution of
sectors over time. And as enterprises become increasingly global, trade between affiliates, transfer pricing
and multi-national market share can be added to our data wish lists.

This paper will cover three broad areas:

1. An overview of primary sources of official data in the United States

» the US Census Bureau's expansion of economic statistics, with increased emphasis on the
service sector;

 the strategic review of the Bureau of Economic Analysis' Economic Accounts;
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» the Bureau of Labor Statistics data on employment, wages, occupations, price indices and
productivity.

2. Problems with the data, and issues that need illuminating

» All of our statistics have deficiencies, but none more than our service sector dasafférat
from all too well-known limitations in conceptual analysis, classification and collection
methodologies. Information technology is inextricably intertwined with the service and
exhibits all of the problems most frequently encountered when analysing this SEotse
include problems of comparability, inadequate measures of output, heterogeneity, quality
changes in price indices, and availability of employment data from small employers.

» As the service sector increasingly merges with manufacturing and agriculture it creates new
linkages between existing industries, and entirely new industries (tele-healthcare?) that our
data fail to reflect. Traditional measures of economic output -- especially at the macro level --
fail to capture the increasing proportion of services and information inputs in the value added
content of goods (e.g. research, design, accounting, distribution).

» The productivity paradox exhibited by the service sector reflects all of the data problems:
sales figures are deflated, however prices do not reflect increases in quality, better
customisation to individual needs, greater choice etc. Traditional measures of productivity no
longer make sense when efficiency improvements may show up as quicker operations, or
lower output. Innovative use of proxies, such as air miles travelled, require data from other
sources.

» The translation from professional to consumer mass markets complicates the jobs picture.
How do we trace the impact on employment, given that we cannot distinguish between
producer services and consumer services, yet we would suspect that there are differential
employment effects in services to enterprises and service firms supplying consumers. What
are the implications for the ways in which employment statistics are collected?

» Information technology and telecommunications have a global reach and will continue to be
dominated by large multinational companies with the resources to invest in risky new
technologies and industries. The rapid increase of international electronic trading of new
information products and services will require new and more ingenious methods of tracking
such exchanges of unknown origin. We will also need to look at the effects of mergers and
acquisitions, franchising, licensing, royalties, regulation, and so on.

3. Other data sources:

All of which suggests that we will need to look at micro level data, and therefore that existing
official data sources must be supplemented by special surveys, private data, and case studies. For
example, the U.K. has employed "Delphi" survey methods in its recent technology foresight reviews. This
will lead to other problems such as inconsistencies in definitions used and different rages of coverage.

The work of the OECD is therefore crucial in promoting international standards, systems of

classification, to improve quality and international comparability, and to provide international fora in
which to discuss these issues and pursue common solutions.
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HOW THE IT/TELECOMMUNICATIONS AFFECT THE ECONOMY

Anna Creti
ENSAE-CREST

Summary of the paper

The growing awareness of the changing role of telecommunications in the economy raises a set
of fundamental questions. Although technological dynamics are generally considered as the major causes
for the restructuring of the telecommunication sector, an analysis of this transformation process focusing
only on the technological would be misleading in trying to conceptualise the broader societal
characteristics of the telecommunication sector. At least three factors can be regarded as a prominent
causes of the transformation of the secitustitutional dynamicschanging the market structure from a
monopoly to a competitive marketemand dynami¢cstemming for an increased awareness of users about
the strategic importance of these infrastructunesy economic relationshipsharacterising the vertical
and horizontal structure of the telecommunication sector. We analyse the main implications of these
changes, ila new micro-economic perspectivieegarding, on the one hand, the theory of telephone
demand, and on the other hand, the new marketing and competitive strategies suppliers have to put in
place in view of the technological, institutional and market dynamics the sector is facing; ameéwn
macro-economic perspectivepnsidering the use of telecommunication as strategic input in production,
assuring productivity gains and, as a consequence, economic growth.

The main elements discussed in the paper are as follows.

The micro-economic level: market and competition effects of IT/Telecom’s industry organisation

Direct and indirect consumption network externalities and compatibdityong systems
determine the more complex “market system competition” how expectations, co-ordination, and
compatibility affect three basic clusters of decisionsg, technology adoption, product selection,
compatibility/standardisation.

Technology adoption decisions

Here we discuss the direct/indirect network effects and their consequences for market size
equilibrium.

Direct network effect and market size equilibrium
The demand for a telecommunication network is a typical function of both its price, and the
expected size of the network. The presence of adoption effects profoundly affects market behaviour and

performance. Since social marginal benefits exceed private marginal benefits the equilibrium size is
smaller than the socially optimal network size, and the perfectly competitive equilibrium is not efficient.
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Moreover, because of the positive-feedback nature of these networks, even adoption externalities that are
small at the individual level can lead to large social welfare losses.

Indirect network effect and price/market size equilibrium

The concept of indirect network effect is best discussedhéodware/software systemthe
typical system market where one consumer’s adoption decision (to buy the system or not) has no impact
on the other consumers, given the prices and varieties of software available. In the market equilibrium it is
likely that inefficiencies explained istatic hardware/softwareanodels are attributable to traditional
market power, not to network effects. Adoption externalities come about indirectly, through the impact of
one consumer’s adoption decision on the future variety or prices of components.

Product selection decisions

Direct and indirect effect have welfare implications. One interesting question is how to
decentralise the welfare maximising solution in the presence of network externalities. Clearly, the welfare
maximising solution can be implemented through perfect price discrimination, but typically such
discrimination is unfeasible. Subsidisation can be a remedy. The ownership structure can help
internalisation, but monopoly ownership will not reach full efficiency. Direct users transactions or joint
ownership may also help.

Compatibility

In this section of the paper, the social benefits and costs of compatibility, as well as the effects of
compatibility on price competition, quality and innovation are considered. The analysis of social benefits
and costs of compatibility is the basis to examine the private and social incentives to achieve “horizontal”
compatibility (between two comparable rival systems) and “vertical” compatibility (between successive
generations of similar technology).

Does compatibility intensify price competition ?

For systems that are incompatible, the locus of competition shifts from the overall package
(including the network size) to the specific cost and performance characteristics of each component
individually. This general principle implies that if one firm has a distinctly superior overall package,
including its products offering, its installed base and its reputation, that firm is likelyretfer
incompatibility. However, if each firm has a superior component, firms may prefer compatibility and may
spend resources to achieite We then discuss iprofits and prices are higher in a regime of full
compatibility.

Does compatibility lower quality ?

The standard literature of “mix and match” model assumes that the utility from a component is
added to the utility of complementary component and then is accrued. However, in some network,
including telecommunications, the utility of the composite good is not the sum of the respective qualities.
Thus, significant quality co-ordination problems arise in a network with fragmented ownership.

Do network systems retard innovation ?

Some theoretical models focus on theess inertigghenomenoni.e. when users tend to stick
with an established technology in a system market even though joint adoption of a new but incompatible
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technology would be more efficient (because of the switching costs). But the opposite can also happen: the
market may be biased in favour of a new, superior but incompatible technimisgffi¢ient friction)

The micro-economic level: the theory of telephone demand

Until the 1980’s, most existing studies of telephone demaré guided by the general canons
of neo-classical demand theory, but the standard statement that demand depends upon price and income is
of limited usefulness. The telephone and the network to which it belongs possess a number of singular
features that must be taken into account in modelling demand. Following Taylor’s (1994) approach to the
telephone demand, we briefly discuss the distinction between demand for access to the telephone system
and demand for use of the system once access is obtained; the interdependency of the preferences across
subscribers; option demand and the variety of shape and forms of telephone calls.

The macro-economic level: IT/Telecom effects on the national economic performance

The current “upswing” of the interest in innovation in economic growth theory can also be linked
to the major technological changes taking place in the telecommunications industry, which have an effect
on the nature of the service provided by this sector. During the second part of the 1980s a vast literature
has dealt with the role of telecommunications in economic growth in which this sector appears to be a
prime cause of the transformation of the economic system and the “competitive weapons” of the 1990s
(Antonelli, 1992).

Since a strong link exists between the economics of telecommunication networks and growth, we
overview the most important theories which explain this link.
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EMPLOYMENT ISSUES AND OPPORTUNITIES IN THE INFORMATION SOCIETY

by Alain Dumort
Economic and Strategic Aspect Analyses and Forecasts

Introduction

Work being undertaken by the European Union, the OECD, and the holding of G7 summit
meetings devoted to employment (Detroit) and to the Information Society (Brussels) are important signals
pointing to the fact that unemployment has moved to the very top of the international political agenda.
Globalisation and rapid technological progress mean that all economies of the world, especially those most
developed, are faced with the tremendous challenge of adapting their economic and social organisation to
profound structural changes.

As technological progress gathers pace, particularly in the field of advanced communications, it
is essential that Europe embraces the concept of information infrastructures and builds inter connectable
networks to fully exploit all the economic potential of its Single Market.

The impact of these advanced networks, services and Telematics applications on employment is
much disputed and is still open to debate. Indeed it is difficult to forecast or even produce reliable figures.
Many other driving forces enabling job creation are at stelkgstrategies of enterprises to convert
technical innovation into competitive advantage to compete on global markets, flexibility of the labour
market, macro-economics policy. Moreover, information and communication technologies (ICT) lead to
the introduction of new work patterns. The jobs effects will depend on the capacity of organisations and
enterprises to face to structural changes required. Overall driving forces improvijod tinéensity of
economic growth has been highlighted both by the Commisaimhthe OECD

One thing is certain, however, competitive advantages now lie in the use of advanced and
networked ICT to support flexible business organisations. The information infrastructure will provide a
vital support for the economic and social structures of the emerging information society, opening up new
business and jobs opportunities in all sectors. If Europe does not speed ahead with the implementation of
interconnected information infrastructure and the appropriate regulatory framework, as well as with
investment in human resources, the issue in industrial competitiveness and on employment will get worse.

l. Key Issues
Productivity, Growth and Employment: lessons from the past

Growth is largely attributable to technical change which gives rise to new products, services and
production techniques generating a virtuous circle of high labour productivity, income, demand, output
and employment growth.

OECD and European Commission studies have shown that productivity growth related to the use
and diffusion of advanced technologies, in particular ICT, is a driving force to competitiveness, through

reduced costs and increased market shares. Ceteris paribus, in a favourable macro-economics
environment, the combination of productivity gains, product development and income elasticity’s gives
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rise to jobs creation in a number of industries and séctétigher productivity tend also to lead to higher

wage for workers using ICT However, information technology systems have largely been implemented

as stand-alone equipment supporting automatisation of processes particularly in manufacturing. This has
led to job rationalisation and losses in the absence of accompanying product innovation and increase in the
use of networked services.

Technical change has always involved a process of job destruction and skills obsolescence in
some sectors. It has put pressure on the existing social structures, and has given rise to changes in the
international division of labour. However, the experience of previous waves of technical change and
economic cycles has been that job loss (in agriculture and industry) has been more than compensated by a
parallel process of job creation in new sectors (services).

Towards the Information Society: Do the economic models of the past still apply?

The modern world economy of today isompetitive, globalisedand increasingly
knowledge-basedHaving first been applied to agriculture, then to industry, the logic of productivity has
been extended to theervicessector. Dramatic increase of productivity related to the use of ICT can
therefore be expected in these services leading to labour, especially lower skill, redundancy.

The processes gbb compensation and net creatjahough, has neither been instantaneous nor
convenient to the existing labour force with respect to location, sector or skill requirements.

Question 1: Can job creation in new information-related services more than compensate job rgduction,
through ICT-based innovation processes?

Question 2: In a globalised and knowledge-based economy, how can the employment of European
lower-skill people be improved?

Underlying this transformation is the technologi@nvergencebetween information and
communication services which paves the way for new services and the introduction of multimedia
application, transforming the prospects for every industry and service in the world. ICT will both
contribute towards the building of an essential element of that optimal environmemfaitmeation
infrastructures,and be engendered by it.

Since its introduction, ICT has not had a decisive impact oortfanisationof firms, butrather
on production. However, the new services and applications carried on the advanced communications
infrastructure are expected not only to further change production techniques, but especially to transform
work organisation and consumer behaviour patterns.

Evidence from case studies in a number of countries and sectors show that the use of advanced
communication services can contribute significantly to job creation and to improvement in the quality of
work’. These services are directly promoting the move towards a networked economy, inMéisg
which generates economies of scale (reducing costs and enlarging markets) and economies of scope (new
products and services development).

Perspectives of the liberalisation of the telecommunication sector in Europe and impacts on
employment

The liberalisation/harmonisation of the telecommunications sector establishes an important step
to the achievement of an Internal Market in Europe. In the telecommunications sector, the necessary
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legislation is finally due to be passed in the period till 1998 - both for in services and infrastructure. The
inevitable adjustment of production capacities is going to tend to lower the sectorial level of employment,
through increased labour productivity, but open at the same time new possibilities for growth and
employment, by the development of new information and communication-related services, and by
externalities associated to investment in communication networks.

Indeed, the liberalisation of the telecommunication market will boost the emergence of new
markets related to the information society. Competition will increase quality, efficiency and diversity of
services whilst decreasing tariffs. Lower prices fuel the opening-up of new markets contributing to create.

The analysis of employment trends accompanying and resulting from the liberalisation of the
telecommunication sector is a major concern for the European Commission.

Question 3: In what sectors and occupations, and to what extent, is employment likely to grow?

Question 4: What can be done to stimulate these areas of growth?

An ambitious study has been launched to provide the Commission with prospects for the
evaluation of impact on employment in the short, medium and long term (2005). Direct as well as indirect
job effects, at the sectorial and macro-economics levels, will be considered. Results expected by mid-
1996 will help the Commission in defining measures of social accompaniment for workers affected by the
structural adjustment of the telecommunications sector and in establishing guidelines for Community
policy to foster development of telematic markets.

At sectorial level, however, the emergence of new entrants on the telecommunication markets
will probably not compensate the trend of job losses within traditional opérat&ssen if the new
entrants in the UK have permitted the creation of 20 000 jobs, the new service pravidatsofaced
with the adjustment constraints of their production capacity, thanks to digitalisation of né&tworks
However, a recent study on the telecommunications sector in Finladitates that the fall in the
employment related to the operation of networks, owing to the restructuring process, was more than
compensated by the boom in the equipment industgyrfiobile) over the period 1987-1994.

The impact on employment is likely to be a shift in certain jobs from the telecommunications
industry to the business services sector. In Finland, for example, the growth in value-added network
service provision has kept at 20-25 per cent per year, according to the above study.

Moreover, thampact of liberalisation of the markets in Europe will not be identical in regions
and countries,since the process will take very different forms in different countries, according to
strategies of operators and existing infrastructueeg.¢able penetration five times higher in Germany
than in France) and services. These combined factors contribute to the threshold of profitability of
services and there, the opportunity for new entrants to compete.

Logics of job creation, destruction and displacement
Figure 2 gives an overview of the interdependence of driving factors of ICT on employment,

thanks to the characteristics of the regulatory framework, the economic environment, competitive market
conditions and the labour market.
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New Services, New job opportunities

Though studies suggest that only a minority of new jobs will be created in the ICT industries and
services themselves, significant job creation effects are likely to be felt in many other service industries.

A wide range of new ICT-based commercial services and multimedia applications will help
stimulate production output and create new job and business opportunities in all sectors of the economy,
including the public sector, and at Eels(particularlySMES) by making information available to all.

The development of services has directly and indirectly created employment among services
providers. The most dynamic market segments have given rise to largest job creation, such as mobile
phone (40 000 job creations estimated for Germany), satellite services and value-added services. It has
also been estimated that the French video-text system Minitel has directly and indirectly created
30-35 000 jobs over the last ten years.

It is also expected that by the year 2000, more than 15 per cent of publishing and information
services will be electronics-based in Europe. Multimedia databases and information processing services
will create entirely new opportunities in the information and education market place. Many of the new
emerging demand areas have been generated by SMEs through local and regional networks.

A number of reports addressed to government have focused on measuring externalities on growth
of information infrastructures. Findings, based on various and often not self-explanatory methodological
framework, conclude on a particular high rate of potential return for investment.

» One dollar invested on networks (including services, applications and contents) could give
rise to 1.6 dollar in GDP12.

« Two recent French studies confirm long-term “industrialising” effects on information
infrastructures; according to the Théry reportl3, one French franc of turnover in the
telecommunications networks could generate about three francs in the related services. On e
of the conclusions of the other report to the Ministry of Industry on the teleservices market in
Francel4 is that the number of jobs directly and indirectly created by all new services could
rise to between 170 000 and 370 000 according to the scenarios, though many jobs will
replace traditional ones.

One should also draw attention to the prospect of changesnsumption patterns.ICT and
information infrastructures are expected to open up new service markets to the benefits of productivity.
Consumers would benefit from lower prices (increagingchasing powgras well as increased quality
and efficiency of the supply of these services. This is particularly true of three broad areas linked to basic
social needs (education and continuous training, health services and cultural/entertainment services), in
which there exists significant growth potential.

Today, many of these services remain inghblic sectorunder the control of the State. The
guality of public services is declining drastically as governments have to make severe cuts under the
increasing pressure of budgetary constraints. Information infrastructures and ICT-based services will
provide an opportunity to release the increasing financial burden that public services impose on State
budgets and enable the tremendous growth and employment potential of these under-exploited areas to be
realised. These areas include university/school courses, distribution of catalogues (museum) or
information services to enterprises and individuals (employment agencies).
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These new ICT-based services as well as other telematics seeigesiémaintenance, remote
traffic control) require broad expertise that will be recognised on international markets, particularly with
respect to new business opportunities opened up in Eastern European countries;

Towards economic and social re-organisation

In order to exploit the job creation potential generated by ICT, Europe’s society and economy
must go through a period of far-reaching re-organisation. Indeed, a flexible labour force and work
organisation coinciding with competitiveness in emerging markets constitute the essential foundation for
achieving botrsustainableemployment and maintaining a constantly high rate of job creation.

Competitive pressure and technological change have given rise to flexibility in the location of
production, in working hours and work organisatiwithin firms and countries. However, inertia in
existing labour structures means that it is difficult to introduce flexibility even when there is a will to do
so. ICT has a role to play in this procedsy helping the introduction of new work patterns
(e.g.teleworking, self-employment, flexitime).

. Creating the optimal environment for turning growth in information infrastructure into
jobs

The successful application and diffusion of ICT-based services depends upon levels of
investment in telecommunications infrastructure and services, in human resources amdainathpement
of change(techniques as well as organisation) within enterprises. Competition will exert downward
pressure on costs and tarifiss(cheaper use of ISDN, leased lines...), through productivity gains and
economies of scale and scope.

The appropriate management strategies and organisational structures are key drivers for a
successful organisation to be able to increase the quantity and quality of work available.

As the world economy goes through a period of restructuring, and new services emerge only
slowly, measures have to be taken to accelerate and facilitate the transition to a more efficient
communications system with a view to maximising the employment intensity of European economic
growth.

The role thatpublic policy has to play in the process of structural adjustment is to implement
measures which can act as catalysts for change, remove obstacles, facilitate experiments with new
technologies, and promote learning and knowledge through education and training. The objective of
facilitating adaptation to industrial transformations and to the evolution of the production system
constitute a new mission for the Community through the Social Fund.

Removal of Obstacles to Competition on the European markets

The regulatory landscape should be adapted to the new requirements of globalised economic
competition and technological innovation. For the telecommunications sector this involves opening up
new business opportunities for non-traditional operators.

The interconnectability of trans-border communication infrastructures and the interoperability of

applications and services (standardisation agreements) must be ensured, as well as the availability of these
services to all potential users.
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Issues on security legislation such as intellectual property rights, security of systems, data
privacy should be clarified.

Removal of Financial Obstacles and reducing market failures

Public authorities, and the European Union in particular, can play a catalytic role by helping to
generate a critical mass of demand and investment in certain application fields, where the prospect for
commercial viability may be judged to be uncertain or slow to take off. This could be the case for
application of collective interest in areas such as education, healthcare, culture. In the context, the
investment threshold for the rapid introduction of innovative ICT-based services and applications should
be reduced, particularly for SMEsg(| through interest rebates, loan guarantees).

The Commission is proposing a decision to the Council of Ministers and to the European
Parliament on a series of guidelines for trans-European telecommunication networks. Priority is placed on
stimulating the implementation of user-driven applications of collective interest, as they underpin the
deployment of networks.

Adjustment of Labour Market Rules
Adjustment and mutual recognition of the legal framework should be achieved so that employees
who are willing to work differently (part-time, home working, teleworking, etc.) do not lose social

protection or suffer a downgrading of employment conditions.

The transfer of employment from one sector to another should be eased through mutual
recognition of qualifications and skills.

Training and Awareness
Work skills should be continually upgraded and uprated to keep up with the latest technology,
new techniques and new working practices (increase information and computer literacy, develop new

attitudes to work and aptitude for life-long learning).

Employees’ and managers’ understanding, organisational capabilities and confidence in new
work patterns and in new services production and demand should be developed.

The diffusion of best practices in the use of new ICT-based services should be encouraged.
Stimulation by example should be tested through the direct commitment of public organisations.
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ANNEX

TURNING GROWTH IN INFORMATION INFRASTRUCTURE INTO JOBS

From vicious to virtuous circle using advanced communications

vicious circle

virtuous circle

product conceived as hardware and logiq - conceived as knowledge and intelljgence
technology stand-alone information - trans-organisational advanced
technology hardware and software communications services
making the machine more - releasing the potential of the brain
efficient - outward looking: complex networked
inward looking: island of trading relationships
automation
organisation downsizing - retaining jobs or upsizing
de-layering, but otherwise - de-layering accompanied by
structures and hierarchies often transformation and de-centralisation t(g
unchanged though slimmer become flexible and virtual
machine like - brain-like
work processes emphasis on process at expensg¢ of emphasis on both process and produdt
product innovation innovation
automation, speeding up, - developing new processes and therebly

rationalisation of existing
processes

processes stop at boundary of
organisation

new types of activity
processes cross organisational
boundaries

workforce machine-tending - as a creative part of the brain
repetitive tasks - flexible, multi-tasks
single role (specialists) - range of roles (generalists-specialists)
limited initiative, alienation - wide initiative, responsibility,
once-off training and de-skilling teamwork, empowerment
- continuous training and up-skilling
competitiveness reducing labour costs - reducing costs of other inputs include.

speeding up and making existing
processes more efficient based
upon labour rationalising benefit
of information technology
hardware and software

D

co-ordination and transaction costs
flexibility and developing new
processes, products and new busines
opportunities based on creative use of
human capital using advanced

communications services
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CANADIAN STATISTICS ON THE INFORMATION SOCIETY

Fred Gault
Statistics Canada

1. Introduction

This note presents some of the data sources at Statistics Canada which are relevant to the
Information Society. It describes plans to provide more information in the short term and looks at longer
term needs.

Data on the information society include measures of the use of information products by people
and the economic activities of firms that use and produce information products. There are extensive
statistics on education, health and social issues, census data, demographic and intercensal studies and
family expenditure. Business and trade statistics are collected and analysed in the context of the Canadian
System of National Accounts (SNA) which provides measures of value added, capital formation, income
and expenditure and trade, as well as input-output estimates, by industry and by region. There are also
measures of employment, unemployment and labour income by industry and region.

As new information products enter the economy, they cause economic and social change and
introduce gaps in the on-going measurement programmes of the statistical agency. As a result,
measurement programmes have to adapt and change to provide the information necessary to address social
issues and to provide adequate information to the SNA. This evolution of the measurement programme is
neither new, nor peculiar to the information economy. It is part of an on-going review process.

The mechanisms for change vary with industry and with social issue and they can be initiated by
clients, by regulatory agencies, and by the agency itself, or in collaboration with interest groups. An
example of a client initiated measurement is the recent survey of demand for telecommunication services,
carried out for the Department of Industry and analysed and published [1] jointly with Statistics Canada.
Surveys of radio and television, and of cable television, conducted by Statistics Canada, areaelvised
year in consultation with the Department of Industry and the regulator, the Canadian Radio-Television and
Telecommunications Commission (CRTC). This consortium reduces the burden on respondents by
combining the statistical survey questionnaire and the annual return required by the CRTC into one
document. Finally, in the broader area of service industries, of which telecommunication services is an
example, survey development and revision is conducted in close collaboration with the Voorburg Group.

The Voorburg Group is a group of statisticians, mainly from national statistical offices,
concerned with developing the Central Product Classification for service industries and with the
development of model surveys, which are put forward as vehicles for testinglisksafof service
commodities. This work is carried our for the United Nations Statistical Commission and a published
example of it is the model survey for computer services [2]. There is also a model survey on
telecommunications services under consideration by the Group [3].

In the longer term, there are questions about how a statistical agency should look at the

information society and the information economy in particular, including the social and economic impacts
of change. This raises questions of the role of a national statistical agency in the provision of data on the
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information society and the relative importance of official statistics, private sector surveys, and surveys of
policy ministries.

2. Data Sources Now Available

A selection of data currently available at Statistics Canada which could be used to describe the
information economy is listed in the Appendix. The selection is illustrative rather than exhaustive, and
concentrates on information and telecommunication industries. For a full list of printed and electronic
sources reference should be made to the Statistics Canada Catalogue [4]. Statistics Canada information is
also available on the Internet (Gopher: talon.statcan.ca, World Wide Web: http://www/statcan.ca).

A very recent release from the General Social Survey provides characteristics of people who use
computers in the workplace [5].

3. Plans for Development

The telecommunication services industry is used to provide an example of development plans.
All surveys at Statistics Canada are reviewed regularly and there are initiatives to fill gaps in measures of
education, health and service industries. To keep response burden to a minimum, administrative sources
are used wherever possible to provide statistical estimates. These sources include trade records, income
tax returns, payroll deduction returns, and the records of the goods and services tax (GST). The
introduction of a single business number (SBN) may provide additional means to use administrative data
to reduce the burden of surveys.

3.1 The Voorburg Model Survey

The Voorburg model survey of telecommunications provides an example of new information
which could be collected from Canadian providers of telephone services, including resellers and providers
of cellular service. This survey is still under review by the Voorburg Group and its implementation in
Canada would require extensive consultation with industry, with the regulator, CRTC, and with Industry
Canada. None the less the model survey provides guidelines for the development of the existing surveys
of providers of telephone services.

3.2 Resellers and Cellular Service Providers

An immediate initiative is to survey those firms which purchase and resell capacity for
transmission on the telephone system and those which provide cellular telephony. These surveys are
supplements to the existing Telephone Statistics Survey and they will provide preliminary data on these
economic activities for the years 1993 and 1994.

3.3 Price Indices
As part of the Statistics Canada programme to improve service industry statistics, new price
indices are being developed for the telecommunication industry. While these are intrinsically interesting,

they will also permit improved deflation of the output of the industry and the consequent estimation of real
growth and productivity.
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3.4 Standard Industrial Classification (SIC)

The way in which statistics are collected, analysed and published depends upon the industrial
classification as well as the commodity classification. The Canadian, US and Mexican industrial
classifications are to be revised by 1997 and the work of revision &i@=is being undertaken through
an international collaboration. As a result, the structure for broadcasting and telecommunications in the
North American Industrial Classification System (NAICS) will change for the structure now used in the
Canadian 1980 SIC [6].

4. Future Needs

In the future, the collection and analysis of data on the information society will have to take into
account a number of economic and social factors. The economic effects of deregulation, leading to
convergence of broadcasters and carriers, the cultural impact of widely available programming transmitted
by satellite, the economic and social impact of the Canadian Information Highway on health care,
education, and government services, as well as its role as an electronic market place.

The statistical system, which is well able to measure financial transactions of firms, classified by
industry and commodity, and to count and classify people, will have to turn to more innovative measures
of information flows among firms and between firms and people. One of the key emerging issues in
describing economic and social activity, is that propensity of firms to introduce new or improved products
and processes to maintain their competitiveness. As well as measuring the propensity of firms to innovate,
there is also a need to understand how the system of innovation, which involves all sectors of the society,
is able to capture ideas and convert them to wealth and jobs. Not only is this information necessary for a
single country, but it must be produced in such a way that the information is internationally comparable, if
policy makers are to benefit from these measures.

If measurements are to be made of national systems of innovation, there is a need for a
conceptual framework within which to fit the information gathered and to add value to the analysis of the
set of measures of economic and social activity. In producing and implementing such a framework, there
is a clear role for a statistical agency, although it could not be done without extensive consultations with
interested groups and clients. A statistical agency provides a business register to support surveys and the
linkage of data from different surveys and the SNA provides a context in which to develop satellite
accounts for groups of industries which have a common purpose, such as those involved in the information
society.

The statistical measures discussed so far have all been of activity external to the firm. There is
also the issue of information workers and activities that take place within the firm. However, measures of
own-account production and use of information services can be quite burdensome and depend critically on
accounting practices. If resources are limited, measurement of own-account activities should wait until
there is a clearer picture of economic and social activity outside of the firm, described within a conceptual
framework.

With or without a conceptual framework, there is an interest in measures of use and planned use
of telecommunication services [1]. These indicators of demand, which vary by industry and by service
offered, are different from the various performance indicators collected and published for the service
providers [7]. Demand indicators, which have long been used for manufacturing technologies [8-10], are
now attracting a following among policy makers and, with increasing deregulation and improved
measurement, they are likely to become a permanent policy tool.
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5. Conclusions

The measurement of the information society is complex, if inputs to economic and social
activities are to be linked to outcomes and if the measurements are to be useful for developing policy.
These measurements must also be developed and analysed in close collaboration with the users of the data,
and, ideally, in collaboration with statisticians from other countries, if the results are to be internationally
comparable. For this to happen, there must be a conceptual framework for the measurements which
provides a system within which to do analysis.

Only in a statistical agency, or agencies, will the infrastructure be found to support such an
undertaking, and if new and innovative measures are to be made, there will have to be investment in that
infrastructure. However, that requires a long term commitment, both nationally and internationally, and
the co-operation of data providers and data users.

There will still be the need for immediate measurements to satisfy a particular need of a policy
ministry, or a regulator, and these can be satisfiegidblyocsurveys and reports. There is also a place for
measures of technical information of use to the industry concerned that are better made and marketed
commercially. However, the question remains of the long term role of the statistical agency in
illuminating the problems and opportunities of the information society.
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APPENDIXO SELECTED DATA SOURCES FOR INFORMATION TECHNOLOGIES AND
TELECOMMUNICATION SERVICES

Catalogue No. Title

Service Producing Industries

Telecommunications

56-002 Telephone Statistics, Monthly
56-203 Telephone Statistics

Broadcasting

56-205 Cable Television, Annual

56-204 Radio and Television Broadcasting
Computer Software and Electronic Information Services

63-222 Software Development and Computer Service Industry

Goods Producing Industries
Telecommunication Equipment

43-250 Electrical and Electronic Products Industries

Economy-Wide Sources

Research and Development

88-202 Industrial Research and Development
88-204 Federal Scientific Activities

Capital Expenditure

61-205 Private and Public Investment in Canada
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Catalogue No. Title continued...

Prices
62-001 The Consumer Price Index
62-555 Family Expenditure in Canada, Irregular

Economy-Wide Sources

Employment and Earnings

72-002 Employment, Earnings and Hours, Monthly
72-005 Estimates of Labour Income, quarterly
Labour Force

71-220 Labour Force Annual Averages

Trade in Goods and Services

65-001 Summary of International Trade, Monthly

67-203 Canada's International Transactions in Services

Integrated Data

Gross Domestic Product

15-001 Gross Domestic Product by Industry, Monthly
Income and Expenditure

13-201 National Income and Expenditure Accounts
Input-Output

15-201 The Input-Output Structure of the Canadian Economy
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THE DEMAND-SIDE APPROACH TO INFORMATION TECHNOLOGY

Shane Greenstein
University of California, Berkeley

What factors shape the design and execution of econometric studies of buyer behaviour? This
talk will emphasise two themes, one falling under the label "commercialisation,” and the other, "selective
eclecticism”. After framing the relevant issues, | will then devote equal time to both themes. Please
excuse the self-promotion, but this talk will illustrate these themes with examples from "The Competitive
Crash in Large Scale Computing," a study that Tim Bresnahan and | finished this fall. It is based on a
large survey of roughly ten thousand large system users in the United States. We study the decline in
demand for mainframe computers in response to the diffusion of client/server technology. (For copies,
please contact either CEPRE, Stanford, CA, 415-725-1874, or NBER, Cambridge, MA, 617-868-3900).

Defining "the demand for computing"

First, what do studies of the demand for computing actually study? For my money, the "demand
for computing” means the demand for all computing platforms, large and small. To be sure, PCs are likely
to be the most important sector in the future, but most casual observers misunderstand the scale of
importance. Throughout most of the late 1980s and early 1990s, the sales revenue associated with PCs
was just over a third of the sales revenue for computing equipment in the United States. Even the broadest
definitions of microprocessor based systems, encompassingg@stand workstationgs defined by the
Computer) Manufacturing Business and Equipment Association) will still result in less than half the
revenue associated with computing equipment today in the United States. If we examine stocks of
computing equipment -- leaving aside traditional economic issues associated with measuring the value of a
stock of capital -- larger systems are also equally important. While mainframes and minicomputers have
declined over the last decade, they are no dead. For reasons explained below, these conclusions are not
likely to change soon.

Second, who are we studying? Th®st important userare business organisations in the
United States. Business use of computing continues to define the largest part of the market and virtually
every business enterprise buys something from the computing market. Banking and finance are the most
computing-intensive sectors, though many sectors of manufacturing , wholesaling and retailing,
transportation, and other services are now not far behind in computer intensity.

There are some obvious and not-so-obvious reasons behind the ubiquity of computing in
business. Computing applications on mainframes, minicomputers and micros influence every facet of a
typical office. Enterprises use computing for simple administrative work like report writing, for more
complex tasks such as co-ordinating inventories or for operating internal control systems, and for very
complex tasks such as executing financial transactions or processing real-time transactions with small
delay. These are essential functions in virtually every modern and efficient economic enterprise -- more
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on these functions and what they entail below. (In addition, there are factory floor applications, which are
another animal, largely unstudied by economists, clearly important to manufacturing, and which | will
hardly mention again in this talk.)

Third, why study the "demand for computing?" There is a simple reason and a complex reason.
The simple reason is that without understanding demand it is impossible to understand dynamic
developments in this industry. For example, why do buyers adopt one technology, but not another ? How
much impact does new technical developments have on the buyers and users and why? How has
computing technology altered the skillset needed for while white collar work? So far so good, but still too
simple a reason to study demand. A more complex reason is that economists already know quite a bit
about changes in supply conditions and about changes in prices. But this is not enough. Thwmugh we
learned from and will continue to learn from thésearch about supply or research about prices, even with
the aid of hedonic price indices, we also fail to illuminate many issues. The principal gap is that we will
fail to fully understand difference between buyers in any given year or changes in buyers over time.
Changes in demand over time, variation in demand across a set of users in any given year, or substitution
elasticities between ostensibly competitive products lay behind most studies of productivity growth,
diffusion of new technology, returns from investment in information technology, or restructuring of
administrative work around information technology, to name a few important topics.

Fourth and finally, how to study the "demand for computing?" Generally, economic analysis is a
data-intensive exercise. It necessarily involves collecting data about individual computer users and
organisations and their behaviour. The interesting and difficult part involves organising this data, sorting
it, asking the right question, and analysing dlatga under different hypotheses about economic behaviour.
Though these steps may seem obvious, virtually every economist who has ever measured the demand for
computing -- and | am as guilty of this as anyone -- has measured the demand for computing equipment in
a hardware-centric sense. Tlgteconomic studies of the demand for computing usually become studies
of the demand for theomputing equipmentVhile measuring the demand for hardware is not the ideal
thing to do, it is still quite difficult, more feasible than any alternative, and nonetheless, quite informative.

Selective eclecticism for understanding organisations

New computing technology changes rapidly, so computing designs change rapidly, so every few
years buyers find themselves in from of a new set of choices. This is interesting for one reason. When an
organisation makes a major computing equipment acquisition it puts much of its routines at risk,
potentially revisiting an enterprise's core strategy for structuring operations. To appreciate this statement
requires facts, theories, and lessons fragelactive eclectigariety of sources.

To begin with, it helps to understand how users use computer equipment in practice. Effective
use of modern computing equipment involves networks, which means communication equipment and
networking technologies, old and new software, and large doses of human intervention. The networks are
called local-area networks and wide-area networks, but these often involve private and public
communication lines, private and public switches, and in the last few years, client-servers architectures --
though no two engineers seem to agree on exactly what that means yet. More broadly construed,
computing infrastructure involves everything from wireless communication devices, to microprocessors
embedded in the switches, to thousands of miles of copper and fibre cables. On the human side, effective
use of computing technology means countless hours of training, learning, maintenance, and frequent
restructuring of important and minor routines. On the software refining and retrofitting old software.
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Why worry about all the details? Getting new equipment potentially alters every facet of an
organisation, its operations, its staffing, and its final product, and it has consequences for many potential
expenses far beyond the actual purchase of the equipment. Though generalisations are incautious, for
most computing, the yearly expenses associated with staff, software programming, maintenance and
support usually exceed the hardware expenses by several orders of magnitude. Moreover, computing
functions and communicating functions shape the way an enterprise operates, how it co-ordinates its
business, the products and application and outputs, tend to incur very different magnitudes of adjustment
costs. For batch-oriented back-office functions or critical-function real-time applications.

These details are complex and my experience has been that they arise in a variety of ways when
analysing computer demand. Economists must ask a selective eclectic variety of questions about the
interaction of organisations and technology: How do users employ their systems? Who provided the
hardware and the software? Does the user retain large in-house programming and large maintenance staff
for upgrading systems? Do the dominant applications require centralised management and control or do
many dozens of users experiment in an air of decentralised management? And so on.

The adjectiveselectives there for a reason. This is not an argument that all the economists and
applied econometrician who study the demand for computing need to become obsessed with infinite detail
or take courses in the management of computing systems or their marketing. Open ended or purposeless
guestion-asking or fact-finding about so much detail is generally useless. However, treelietidis
there for a reason too. Careful institutional work is not yet part of the standard econometrics canon.
However, a few evenings curled up with an information systems management book and several very good
person-to-person interviews with actual information system managers will be useful foeseasth on
computing demand. The more important point is that without such idiosyncratic knowledge, one runs the
risk of being irrelevant -t.e. a selective eclectic knowledge base is essential for asking the right question
about computing markets, accurately explaining what happens in computing markets, and for interpreting
the information contained in statistical estimates. All this is not difficult for most ecomesaarchers;
most good researchers do this anyway, just quietly.

Time for an example to show where some eclectic knowledge helps. In the early 1990s business
stayed with their legacy systems in droves, surprisingly unwilling to move to a new client-server platform.
This seems to make little sense at first blush because the new systems ostensibly had higher technical
benefits across a wide set of uses. One big theme running throughout Bresnahan and Greenstein's study of
large scale computing users is that one needs to understand both benefits and cost s at the organisational
level. Many users knew about the potential benefits of client server, but were also painéutyof the
costs. In particular, abandoning legacy large systems came with larger internal adjustment costs than
technologists and engineers anticipated or cared to admit in the trade press.

"Internal” is the important point. The costs of adjusting are "internal" to organisations when no
market exists for costs incurred, but instead depend on organisational incentives for inducing employees to
bear those (often hidden) expenses. Tim and | came to appreciate that the management of large systems
explained many difference across users. The only types of users who largely moved to cliemteserver
engineers and academics, who tend to have decentralised organisations, and lower and more dispersed
internal adjustment costs, but make up only a small fraction of total demand. Many big-system users did
not change at all and knew from personal experience that the trade-press and hype were seriously wrong.
Thus, the user specific data helped explain why the aggregate market demand shifted downward, but much
less than predicted by those in the majority of the trade-press who predicted (atil predicting) a
revolution in computing technology.
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Commercialisation processes and competition

It is a bit of simplification to say that every new technology diffuses in a complex competitive
environment. More to the point, virtually every demand study, irrespective of its goals, has to explain
why new technology does not diffuse immediately. On a general level slow diffusion is not surprising, but
its explanation illuminates a core issue in the demand for computing.

The appearance of a new technology offering lower costs or superior capability rarely leads to
instant replacement of the old technology. After all, users may be reluctant to retire computing capital that
continued to offer a flow of useful services, even if technical change apparently depreciates the market
value of those services. What is more surprising is that the old computing technology continues to sell
and viably compete long after the introduction of the new. Sellers of the old technology may find their
competitive circumstances changed, but react quite naturally with new pricing or new technology
strategies. Buyers may also delay their purchase of the new technology until anticipated price/performance
improvements appear. Often buyers need to become informed or to make other investments to take
advantage of "enabling" technologies. The larger point is that the pace of adoption of the new technology,
the pace of retirement of tledd, depends on all the factors that shape the competition between old and
new. These market-based factors get the ledmimercialisation

Though it may sound didactic for an economist to emphasise the importance of market
processes, it is nonetheless true that understanding commercialisation processes is one key to
understanding computer demand. parts of this research agenda encompass traditional economics questions
about the influence of competition on vendor and buyer behaviour -- how the number of firms, the
concentration of suppliers, or the degree of technical uncertainty influences the price of final products, the
elasticities of substitution between old and new products or different varieties of products, market shares
of new designs, the average vintage of the installed base of computing capital, the product life cycles of
new designs, and so on.

Parts of the agenda also encompass a desire to understand less traditional issues. Does the
degree of closeness between vendor-buyer influence the pace of adoption of new technology by making
the buyer resistant to new technology from new vendors? Why do computing platforms tend to be
dominant by small number of technical standards, and do these incumbent standards lockout new
applications that require incompatible standards? Do users adopt new technology more willingly in
markets with unified technical leadership than those with divided technical leadership? Does the purchase
of a new technology come with expectations about the possibilities for future change and advance -- if
those expectations change, how do they shape behaviour in predicable ways? And so on.

Time for another example to show commercialisation processes at work (or in this case, to show
that a particular market force did not influence outcomes as much as many thought). Bresnahan and
Greenstein investigated whether a user's ties to its manufacturer made a user more resistant to new
technology. While stories on this issue abound, there is little systematic statistical investigation of it. One
can easily wee why this is an important question, since a single firm provides roughly two thirds (by
number of boxes) of all large general purpose systems in the United States. To put one version of this
hypothesis bluntly, IBM had few proprietary rights in the most widely used client-server solutions, so
were they holding up the diffusion of the technology with the customers with whom they had the closest
ties?

It turns out that the question is difficult to pose in practice because the market structure for

complete computer systems is so complicated. Hardware vendors provide software services and
maintenance, some even provide customised services. A large third party software industry for large
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systems also exists, some if it is available on multiple platforms and some if it is not. Many users do their
own programming of system tools, but buy packaged application software from their vendor. And on and
on. The main point here is that to construct the hypothesis properly we had to understand how this market
operated at a significant level of detail.

Just to finish the example, the overriding finding is that no matter how you cut it IBM is taking a
big hit to sales from traditional customers. More specifically, ties to vendors do not matter as much as
internal adjustment costs. The one possible exception to this finding occurs among large system users
who buy IBM proprietary communication technology, often hardware and software products that are
complementary to large databases and a large user-base -- these buyers tended to resist abandoning
mainframes and start moving to client-server. However, these buyers seemed to be unrepresentative, in a
special category all their own. It was not obvious that the tie to a vendor was as essential as the
adjustment costs or the inability of the new technology to yet satisfy a particular type of user's needs. |
might add, in closing, that it is also not clear how long these set of users will act this way. The most we
can say is "probably for a few years," which in this industry is practically forever.

In closing, econometric studies of computing markets require "selective eclecticism” and
"commercialisation.” These factors are not unique to a particular technology choice or episode in
computing. There arise in every buyer decision and technology choice. Therefore, these factors should be
there in every study of computing demand. This is not an argument that these factors are substitutes for
good econometric work. Instead, it is an argument that they are a necessary complemoshimaro-
economic studies of computing demand.
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VALUATION AND REGULATION OF NEW SERVICES IN TELECOMMUNICATIONS

Summary of Paper by Jerry Hausman and Tim Tardiff
MIT

We answer the question in this paper of how to value the introduction of new services in
telecommunications. Much public discussion has centred on the evolving "information super highway" as
well as the many new services which may be offered as high capacity fibre optic transmission networks are
extended into the telecommunication infrastructure. This increased transmission capacity will allow many
more channels of entertainment, high speed access to information, as well as two way interactive services.

How can society establish the value of these new services and increased choices? This question
has potentially important economic consequences and equally important public policy implications.
Because of the network structure of telecommunications, public policy has always played a large role in
the production and regulation of telecommunications. By demonstrating how to value new
telecommunications services, we allow for a more reasoned approach to the necessary benefit-cost
calculations which can help guide public investment in telecommunications infrastructure and also to
evaluate the effects of regulation.

The methodology we apply to value new telecommunications services is the method first
introduced by the Nobel prize winning economist, BR. Hicks (1940). Hausman (1991) has recently
used this methodology to value new varieties of consumer goods. The basic idea of the economic
approach to value new goods or services is to realise that in their absence, consumers are unable to
purchase them, no matter how much they would like to buy them. Thus, in some sense, the price of the
new good or service might as well be infinite since the new good cannot be purchased at any price. At this
virtual price demand is zero so that a "virtual equilibrium" exists between demand and supply (which is
zero). Estimation of the virtual price along with the expenditure function (demand curve) for the new
good or service gives the economic value. The actual price of the new service will usually be well below
the virtual price which sets demand to zero. The difference in price is the fundamental gain in value, also
called consumers surplus, from the new service. This economic approach uses market demand to value
new goods and services since the market establishes what consumers are willing to pay for the new good
or service.

We examine the consumer welfare gains from the introduction of voice messaging services by
telephone companies in the US beginning in 1990. For 1994 we estimate the consumer value from these
services to be about $5.4 billion. Thus, very large gains to consumer welfare can arise from the
introduction of new telecommunications services.

However, regulatory delay in the introduction of new telecommunications services can lead to
large consumer welfare losses. The approximate 10 year delay from regulation in the introduction of voice
messaging services cost consumers in the tens of billion of dollars. Similarly, we apply our methodology
to the cost of regulatory delay in the introduction of cellular telephone and estimate the cost to consumers
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to be closer to $100 billion. Thus, the cost of regulatory delay in the introduction of new
telecommunications services can be extremely high.

We then compare these lost benefits to the potential consumer welfare losses whiatauight
if competitors were correct that regulated services might be used to cross subsidise new services. We find
the potential losses to consumers to be relatively small by comparison. For example, even if say 25 per
cent of the costs of voice messaging services were improperly shifted to basic exchange access services,
the loss to consumers would be less than 0.01 per cent of the gain in consumer welfare from voice
messaging. Furthermore, since exchange access is priceditse(owremental) cost in thgS, adverse
economic efficiency consequences would not occur. Thus, our conclusion is that regulatory delay
potentially costs consumers tens of billions of dollars per year. With the potential for new services rapidly
increasing due to the rapidly increasing functionality and rapidly decreasing cost of computing power and
memory, the costs of this regulatory dedag becoming larger than they were in the past. Policy makers
should take these costs of lost consumer benefits into account. Otherwise public policy is being "unfair"
to consumers as regulators attempt to create a regulatory framework which somehow makes competition
"fair" to competing firms.
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EMPLOYMENT ISSUES AND OPPORTUNITIES IN THE INFORMATION SOCIETY

Werner Herrmann
Adaptation to Industrial Change

1 Introduction: the problem is structural

Europe has lagged behind other industrialised regions in terms of investment, innnovativeness
and growth. It is also under pressure from emerging industrialised economies, which have strong
competitiveness based on high productivity, lower costs and high levels of innovativeness.

At the heart of Europe’s disappointing performance lie a number of structural problems.

i) inappropriate macro-economic frameworks (with insufficient stability in monetary politics)

i) an insufficiently open economy (within Europe and globally)

iiiythe need for a more efficient economic structure (over-regulation in some quarters has stifled
change and innovativeness)

iv) inadequate co-ordination and co-operation on innovation

v) social welfare and taxation systems often suppress job creation.

Unemployment in Europe has been firmly identified as stemming from the lower rate of growth
and the lower employment intensity of growth which stem from such structural problems. In particular,
there is a need for reform of and innovation in European:

i) educational and training systems - to develop lifelong learning

i) labour markets and work contracts - to promote flexibility and responsiveness

iif) social security and taxation - to lower the barriers to job creation

However, part of structural challenge which Europe faces is related to the rapid adoption of new
technologies, which are promoting a deep seated change in the fundamental nature of economic and social
life. Of importance here are new technologies such as biotechnology and eco-technologies as well as, of
course, information and communication technologies.

These new technologies represent possibilities for:

i) major new industries in their own right in which Europe has to seek to gain a competitive
position
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i) possibly even larger new technology-based industries, such as knowledge intensive services,
which will emerge as the new technologies diffuse throughout the economy;

iii)the potential for productivity enhancing innovation in existing industries which could give
many of them a new lease of life, perhaps through innovations and quality upgrades which
could create new markets;

iv) but also the high likelihood of structural shifts in the economy which reduce the markets for
existing industry, occupations and skills.

The challenge, therefore, is to achieve a structural transformation of the economy, which will lay
the ground for greater competitiveness and growth with the aim of generating wealth and employment for
Europeans.

There is a recognised need, therefore, for innovation at a structural level in the European
economy in order to make it possible to reap the gains of the potential of innovations at the technical level.
This is the essence of the European approach to the Information Society.

Technological innovation and promotion of new services based on ICTs will not be enough. In
order to move ahead into an Information Society it is seen that far reaching changes in the systems of
education, ICT-regulation and innovation and employment are necessary.

The Commissions developing concept of the Information Society

The Commission has long been active in the area of developing ICTs and analysing the effects
on Employment.

EC has for a long time supported the development of ICTs through R&D framework policies. In
the past, these have sometimes been seen as too far from the real needs of Europeans, but with each stage
of development the projects supported have come closer to the real socio-economic context. Thus they are
becoming a laboratory for simulating change and co-operation in European innovation.

The Commission has also, since the 1980s, been supporting research and developing into the
areas of ICT and employment on an on-going basis. This continues today with studies of telework, the
effects on health workers of new ICTs in hospitals, the employment consequences of liberalisation in
telecommunications, regional cohesion and advanced communication technologies and so on.

However, the recession of the early 1990s gave such efforts a new stimulus. The urgency of the
unemployment crisis gave a high level of importance to achieving structural change in the European
economy and the potential role of ICTs in formulating a solution. It was necessary to find a framewaork for
concerted action on the way that we approach ICTs, had not really existed before. Thus, whilst in the past
we have been far from inactive, we are now able to programme for our efforts so that they have more
direct effect.
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Sequence of action:

1  White Book Dec 93

2  Bangemann Report May 94

3  Corfu Conclusion June 94

4  Action Plan Jul 94

5 The Essen Conclusions Dec 94

6  Establishment of High Level Expert Group Feb 95

7  Establishment of the Information Society Jul 95

8 Report of the High Level Group Nov  95/May 96
9 Action plan on Employment end 96

and Social Effects of the Information Society

Underlying these activities the aim of the Commission in this area has been to:

act rapidly

act positively in order to promote change

to encourage flexible responses

to discuss and debate on a wide basis (we do not pretend to have all the answers)
to commit ourselves to an action plan in this area

The active steps we are taking
We are aware that it is necessary to move ahead very quickly, and that there is impatience for the
wheels of public policy making to begin to turn. It simply would not be good enough to say we must

always wait until there is a definitive picture, because policy making helps to form the picture!

Thus, | can give you a flavour outline some of the approaches we are taking in order to help to
promote adaptation to the IS in the employment area.

a) ESF Training initiatives

* Improving the training environment (training trainers, new methods of training delivery,
support for new curricula, etc.)

» IT training for specific groups (researchers, IT professionals in short supply, skilled workers
needing skill upgrading, the long term unemployed and those potentially excluded from the
Information Society labour market)

» Measures aimed at people in specific types of organisations (SMEs, business start-up, public
sector)

» Measures to support rural/remote areas (technology outreach centres, mobile technology
transfer centres, tele-education materials)
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b) Regional - local partnerships (Regional Information Society)
» the support of local partnership building initiatives to create regional level action plans for the
information society and to undertake the development of user needs focused pilot
demonstrations

C) Adapt

* Providing training, counselling and guidance to help organisations identify innovation
opportunities and to implement them optimally

» Anticipation, networking and new employment opportunities -- to analyse the labour market
and to develop new employment initiatives

» Adaptation of the labour market agencies and training systems

d) Eures

» a computer system for signalling and filling job vacancies across the whole of Europe. This
system can be seen as the first step towards much more efficient labour markets.

e) Employment observatory (MISSEP)

» the development of comparable labour policy information between national employment
services so that the situation in one country can be analysed in relation to the rest of Europe.
This should allow us to identify emerging practice and to increase the ability of one country
to learn from the experiences of another.

f) Formulation of policy on legal structures
* we have been sponsoring studies into the development of teleworking. To examine what are
the implications of new forms of work for our existing approaches to labour protection. Can
the old systems stand up? In what ways we have to find new approaches in order to
encourage change?
At the moment these changes, however, do not represent a co-ordinated approach to the
Information Society. They are just our first attempts to grapple with the range of issues at stake.
The IS and jobs: particular challenges
We know that whilst our current approach contains many of the elements of a solution, we are
not there yet. That is one of the fundamental reasons why we have established a High Level Expert Group

on the Social and Societal Aspects of the Information Society.

Because the unemployment crisis is caused by structural problems we have to find structural
responses.

75



| can best explain my point through an examination of our approach to the establishment of our
high level group on the social and societal aspects of the information society. We asked them to consider
6 key themes.

The Six Themes of HLEG:
Quantitative and qualitative implications for employment :

Changing working conditions and work organisations
Cohesion

Education and training

Health

Labour markets

aohwNE

If we take the first theme. For policy makers terms the key question is how can we increase
employment. However, this is a simple problem with no simple answer. For instance, we know that the
nature of employment is changing in relation to the Information Society.

The content of work is changing -- with a shift towards greater demands for analytical skills, the
ability to communicate, the ability to work in teams and above all the ability to continue to learn
throughout a working life. Thus, the answer to the first theme straight away requires us to consider the
issues of how work is organised (the second theme) and the access people have to training systems (our
fourth theme) in order to ensure their position in the labour market. But, the mobility of workers also
depends upon the effective operation of labour markets (our sixth theme). Increasingly, people are seeking
answers to the problems of unemployment and effective labour markets by examining the scope for co-
ordination and partnership at the regional level (our third theme).

The fact that there is a great deal of interaction between these different themes, however, does
not imply to us that we have selected the themes badly -- although that of course is a possibility! But that
there is a great deal of interaction between the different types of problem which we face. Solutions which
examine just the employment problem, or just the issues of technological unemployment are, in our view,
unlikely to make a deep impact on the structural problems which we face.

Thus, whilst we have to make practical steps (which means quite timid and careful steps)
towards changing the structure of the European economy. We have still to keep in mind the big picture --
the fact that the Information Society represents more than just:

1. anew set of technologies;
2. a number emerging industrial and service industries;
3. the possibility to achieve productivity gains through process innovation.

If we remember Solow’s productivity paradox (an idea thithissems to have some potency)

Why does all this investment in computer technology not show up in the productivity
performance?

The answers are widely thought to be the increasing pace of competitive pressure on the one

hand, and, on the other hand, the fact that technological innovation has to often not be accompanied by
social innovation.
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We could imagine a policy version of the productivity paradox

Why is all the investment in policy programmes not ablketp pacewith the rate at which
unemployment seems to grow?

Again, one answer is that the pace of industrial restructuring, globalisation and technological
change seems to be driving change along at a ferocious rate. But also, we might propose the idea that our
approaches are too piecemeal. Education and training policy is not calibrated against employment and
industrial policy. Technology policy does not reflect industrial development realities or educational
capacity, and so on. This clearly points towards the need for the development of coherent and integrated
policy frameworks.

Thus, there is the danger that the process is not carried out in a comprehensive manner so that the
full benefits are not accrued to Europe.

In the context of the Information Society, and elsewhere, we must avoid the risk that the process
of change be seen as:

PR

solely driven by market forces;

undermining social solidarity;

too concentrated upon gain tomorrow, and neglecting the real problems of pain today
focused upon rationalisation of structures, and especially public support where direct public
action is necessary.

In particular, for instance, we have the massive problem of finding practical solutions to the
issues such as:

1.

2.

high rates of obsolescence of the existing skills stock (especially amongst male manual
workers, but increasingly amongst white collar workers);

the risks and dangers facing the flexibilised labour force, whether they be externalised
workers, teleworkers or simply ones subject to very flexible work contracts;

. the problems of defining and funding lifelong training systems;
. finding new ways to encourage innovation and entrepreneurship;
. making sure that the Information Society is an inclusive society, in which there is a positive

and progressive place for people who are disabled and disadvantaged, people with lower
levels of skill and learning capacity, and for people who are discriminated against on grounds
of gender or race.

Such a mix of problems has in the past been met mostly in reactive mode with passive support
for potentially excluded people whilst stressing the independent development of training in order to build
capacity. In proactive mode there has been a tendency to legislate or directly intervening by engaging in
developmental process (infrastructure investments, public ownership and so on).

Our new policy frameworks stress the need for change orientated policy:

1.
2.

3.

active support of individuals and organisations to help them to innovate and adapt;
better information to help us to spot danger areas or opportunities and to anticipate and

support change;
reinforcing the efficiency of service delivery, by streamlining and making life easier for

people and businesses.
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What a co-ordinated package of such measures to address the Information Society would look
like we cannot yet say. But we are working towards more co-ordinated action.

With the help of the advisory bodies which we have established, we hope to pick up, and
persuade all sides in the labour market, and governments world-wide, to move forward on this issue of the
IS in a way which has a proper balance between economic and technological dynamism in order to create
good and fulfilling jobs.
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INFRASTRUCTURE, UNEMPLOYMENT, AND ECONOMIC GROWTH THE MACRO
POLICY ENVIRONMENT OF "INFORMATION SOCIETY" INVESTMENTS

Charles R. Hulten
University of Maryland and The National Bureau of Economic Research

Remarks prepared for the OECD Workshop on "The Economics of the Information Society," University of
Toronto, June 28 and 29, 1995

The Macro Policy Environment and the General Role of Infrastructure

The countries of the OECD have, as a whole, experienced rising rates of unemployment, a
slowdown in the growth of real wages, and a growing disparity between the wages of workers with
different levels of skill or amounts of education. These problems are more severe in some OECD
countries than others, but they are pervasive. And, they have created a policy environment in which the
"jobs" issue has assumed a central importance.

The rise of the "jobs" issue has inevitably generated a derived demand for policy solutions.
Unfortunately, the usual tool kit of appropriate policy responses is almost empty. The traditional use of
demand-side stimulus through deficit spending, and the use of supply-side fiscal incentives to promote
investment, simply piles more public debt on a stock that is regarded by many (particularly among
inflation-fighters in central banks) as already excessive. Indeed, in many countries, a major macro policy
goal is to attack the public debt problem by tightening fiscal policy, not loosening it further. Much the
same can be said of "industrial” or "incomes" policies, which often lead to disguised unemployment and
costly public subsidies.

A more conservative solution is to follow fiscal and monetary restraint, while at the same time
promoting productive efficiency in the market place by privatisation, deregulation, and liberalisation of
international trade. This does not run afoul of the deficit problem, but has other difficulties. Restructuring
to achieve productive efficiency may cause severe dislocations in the short and intermediate run, and thus
worsen the problem of unemployment and stagnant wages among the very low-income workers that the
policy seeks to help. This problem is exacerbated by the rigid labour markets of many OECD countries.

With all these problems, one solution to the "jobs" problem virtually jumps out of the policy
makers' tool kit. This is the proposal iocrease the demand for labour by raising the marginal
productivity of the work force through increased spending on public infrastructure capital (roads, etc.) and
human capital (worker training, education). This new "Public-Investment Economics" is primarily
focused on social-overhead types of investmémt, those categories of investment that form a
background for direct investment in the private sector. This new policy would, in effect, attempt to "pick
winners" among different types of social-overhead investments, instead of trying to pick winners among

79



different industries with an "industrial policy." However, unlike the old industrial policy, the new policy
would largely complement the working of the market place rather than act as a substitute for it.

The attractiveness of this approach to the jobs issue is obvious. It attacks the problem of low
wages and unemployment by making workers more productive, without increasing the net public
debtd infrastructure investment financed by debt creates an asset on the national balance sheet that offsets
that debil and without direct interference with the private sector.

These attractions are buttressed by studies which purport to show that the return to infrastructure
investment is much larger than the corresponding return to business fixed invEsamentich as 70 per
centper annumin one study by David Aschauer, and much greater in some other studies (up to 200 per
centl). According to Robert Reich, writing in the February 1991 issue oftlaatic magazine, "His
[Aschauer's] calculations imply that a one-time increase of $10 billion in the stock of public capital would
result in gpermanentincrease of $7 billion in annual [US] GNP." Aschauer's results are sufficiently large
that they can explain as much as two-thirds of the productivity slowdown in the 1970s and 1980s.

In an era of slow wage growth and high unemployment, any investment policy that promises
better economic performance is welcome. Any policy that promises an immediate, massive, and nearly
costless improvement is an invitation to immediate action. This invitation has been accepted in the US
during the presidential campaign of candidate Bill Clintowest In America Other governments have
reassessed their public investment policy with a view toward increased spending, and a European
Commission White Paper called for a greatly increased infrastructure commitment.

Skeptics have challenged the magnitude of these estimates, noting both econometric and intuitive
problems (example: a 70 per cent annual rate of return on a $1 million infrastructure project compounded
over a 30 project life yields almost $5 trillion). Recent research, which corrects for some of the obvious
statistical problems of the earlier literature, has tended to find a much smaller rate of return to
infrastructure investment. For example, my own research on the role of infrastructure in low and middle
income countries yields estimates that are one-quarter to one-fifth smaller than the original Aschauer
estimates. This is in line with the return to private fixed investment, and suggests that there is no massive
under-investment in infrastructure facilities. A similar result is reported in the recent research of Nadiri
and Mamaneus. However, even with more modest rates of return, infrastructure investment may offer an
attractive policy option for raising the marginal product of labour.

Implications of the Macro Policy Environment for IT Investments

Someone who is interested in information technology or in the telecommunications industry, and
who has approached the subject from the standpoint of industrial organisation, may well wonder about the
relevance of the macro-infrastructure literature. The IT and telecommunications sectors are not
exclusively, or even primarily, a public sector function. Indeed, they are increasingly (throughout the
world) a private sector function.

However, IT and telecommunications are very much part of the infrastructure discussion. When
pressed for examples of the kind of investment envisioned by infrastructure advocates,
telecommunications and advanced IT are often cited. This is partly due to necessity. A second Interstate
Highway System in the US does not excite much interest; indeed, environmental legislation has virtually
blocked construction of roads in those areas where congestion is the greatest. The possibilities offered by
an "information super-highway" seem much more attractive.
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There are also good reasons for viewing IT investments as an integral part of a national
infrastructure investment strategy. Telecommunications and associated IT services are often provided
through networks which require large investments to establish, and which may throw off important
externalities. For these reasons, this sector traditionally has been treated as part of the "infrastructure
hypersector" in development economics (viz. the reémtid Development Repobly the World Bank),
and analysed as social overhead capital. This seems all the more appropriate for developed economies,
since the information super-highway is often cited as an alternative to conventional infrastructure systems
like highways and air travel. In any event, any macro assessment of "the Economics of the Information
Society'l] the subject of this workshapneeds to acknowledge this "infrastructure” policy environment.

Some Remarks on the Empirics of IT Infrastructure

It is one thing to acknowledge the role of telecommunications and IT investments in the larger
infrastructure debate. It is another to translate this debate into operational policies for telecommunications
and IT technologyer se Indeed, there is a risk that a general enthusiasm for infrastructure investment as
the solution to the jobs problem will substitute for hard analysis, not stimilat€he looseness of
concepts like "the information super highway" is evidence that this is a danger that should not be
underrated. Moreover, rates of return to "infrastructure” based on historical studies of roads, canals,
electricity generation, etc., are not particularly helpful in determining the potential fetncigsive of
spillover externalities to new IT investments.

This said, it is also important to recognise that "hard" analysis of individual IT investments -- at
the project or industry level of detail -- may miss important economic benefits. Many have argued that
such "micro" studies are flawed because they are unlikely to recognise the spillovers associated with new
technologies or networks. Thus, while micro (or industry) studies might capture the benefits from a
particular project that accrue to a particular industry or region, it maymiedl the benefits thatccrue
elsewhere. This suggests that "hard" micro-industry studies should be complemented with corresponding
macro studies.

To do this properly, the linkages between macro, meso, and micro effects need to be developed
in a more persuasive form that is currently the case. My own reseatbls &ind of linkage (for the
World Bank) has convinced me that this is an extremely difficult and complex task. The complexity
arises, to a large extent, from the fact that most infrastructure capital comes in the form of large, jointly
used, networks of interlocking investments (roads and highways, telephone and telegraph, gas and
electricity distribution, sewers and water distribution). Unlike private investment in plant and equipment,
the productivity of any one piece of the network depends on theasizeonfiguration of the entire
network of investments. For example, the value of linking points A and B depends on whether or not
there are already links between point A and C, and between B and C. If these already exist, a direct link
may shorten the access time between A and B, but it is unlikely to have the same impact as an entirely
new link. Moreover, the value of a new link depends on its effects on the links with other poiriispas
a new link between A and B alters the value of the existing A-C and B-C links.

This network feature of public infrastructure helps explain why there is such a large payoff to
new infrastructure systems, and why this payoff diminishes as the network expands. The first network
links constructed tend to be mutually complementary (and may be complementary with other inputs), and
can thus have a very large payobut, the potential for large complementarities becomes exhausted at
some level of network development and subsequent additions are (increasingly) substitutes for existing
capacity. As this happens, the impact of infrastructure on economic growth becomes progressively
weaker.
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Most empirical macro work of infrastructure has ignored these network effects. | have worked
on a computable general equilibrium model in an attempt to simulate the consequences of this neglect, and
have found that they are potentially serious. Indeed, the macro approach may give a very misleading
result precisely because it ignores the joint-use nature of infrastructure networks. For example, studies
that find a high rate of return on average may greatly overstate the return to marginal investments. Also,
the jointness (or public good) aspect of networks may lead to a misinterpretation of the results of
econometric studies. This is a gap that must be addressed in building up the empirical foundations of IT
economics.

The possible network features of IT-telecommunications investments are not the only potential
source of misspecification. Many IT innovations are embodied in the design of new capital goods, and
when new, technically superior goods, appear on the market, there is a problem of how to count them
vis-a-visthe less productive goods they supplant. Current opinion is divided on this issue: some opt for
adjusting downward the price of new technically superior goods, and thus increase the implied "quantity"
to reflect the improvement in quality, others argue against such an adjustment. My recent work
-- reflected in my background paper for this workshop -- suggests that neither view is necessarily correct,
and that a new parameter must be added to the analysis: the fraction of the improved quality that is paid
for by additional resource cost.

One final remark is in order. Even if all these problems are solved, and it is established that IT
investments have strong growth externalities, the "jobs" objective of the New Public Investment
Economics may be frustrated. It is increasingly recognised that the adoption of new technologies
-- particularly IT technologies -- may augment only the marginal product of high-wage, high-skill workers.
Low-wage, low-skill workers may, in fact, be supplanted in high paying jobs, reinforcing thefiesty
that the jobs policy sought to ameliorate.
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PROSPECTS OF NEW AND GROWTH MARKETS IMPLICATING WITH ADVANCED
INFORMATION TECHNOLOGY

Yumio Imamura

1 Overview

The current recession started in 1991 is imposing the Japanese industrial society for structural
changes, which Japan has never experienced. My report will discuss the following:

Conversion of industrial structure that Japan plans to take, the scale of new markets and labour
opportunities created by the conversion, and expectation for information and telecommunications
technologies. My report is based on the recommendations of Subcommittee on Advanced Information and
Telecommunications in the Economy Council (advisory group for Prime Minister) and Subcommittee for
Long-Range Issues of the Industrial Structure Council (advisory group for Minister of International Trade
and Industry). It also refers the White Paper on Labour published by the Ministry of Labour. The growth
rate of Japanese GDP has slowed down since 1990 and became negative in 1993.

Economic recovery is being delayed by the financial institutions’ $B!! (Blong: standing for bad
debt caused by the excessive investment on real estates during the economic boom between 1985 and
1991. Extreme appreciation of yen against US dollar due to trade surplus of more than 100 billion dollars
is also lagging the recovery. The complete unemployment ratio gradually increased from a bottom of
2.0 per cent in 1991 and reached at a record 3.5 per cent in the first quarter of 1995 (according to the
statistics of Japanese Ministry of Labour, complete unemployment ratio is the percentage of the
completely unemployed in labour population, over 15 years old).

In the world economy, economic activities have globalised and national borders become less
important. The level of Asian industrialisation has advanced rapidly and American manufacturing has
revitalised. All of these factors force Japan to compete in the dynamic global environment.

Japanese manufactures have been moving their manufacturing facilities overseas, especially to
developing countries. This international division of manufacturing should be beneficial from a global
perspective because it will bring the employment opportunity in those countries. However, the excessive
hollowing out $B!! (Bphenomenon will weaken the Japanese assistance and become obstacles for the
world economic development. It also may restrain Japanese assistance to developing countries, like ODA
(Official Development Assistance) activities. In June 1994, the Subcommittee for Long-Range Issues of
the Industrial Structure Council made a recommendation for the drastic conversion of Industrial structure
by restructuring the current market and developing new and growth markets.

The recommendation forecasts the future of twelve new and growth markets including housing,
information and telecommunications. According to the recommendation, these markets will represent
210 trillion yen (approximately 2,500 billion dollars) and create 11 million jobs by 2000. By 2010, these
markets will represent 350 trillion yen (approximately 4,100 billion dollars) and create 13.7 million jobs.

In order to create the job opportunities, it is necessary to convert the employment structure in the scale of
several million jobs over a decade. It also calls for changes in the Japanese industrial system such as
deregulation and reduction of the price gap between Japan and other nations.

83



Focusing on the improvement of productivity and creation of new industry, various measures are
taken to develop new and growth markets. Among them, much expectation is placed on information and
telecommunications technologies, such as data highway networks, CALS (Continuous Acquisition and
Life-cycle Support), EDI (Electric Data interchange), multimedia, and databases. Furthermore,
improvement in creativity and productivity of white collar workers is necessary. To achieve this objective,

a number of companies are developing an infrastructure to communicate within and outside the company
using PC and networks.

2 Implication with Advanced Utilisation of Information and Telecommunication

Technologies and its Benefits

Subcommittee on Advanced Information and Telecommunications Society in the Economy
Council announced the interim report on the measures for advanced utilisation of information and
telecommunications technologies in June 1995. The interim report is introduced below.

Development of advanced information and telecommunications society will substaetilaite
restrictions of time and locations for information exchange and making deals, which had been done by
telephone and face-to-face meetings, through accessing databases all over the world and communicating
via e-mail. It will also improve efficiency of all the corporate activities such as production, distribution,
development and administration through promotion of advanced graphic processing technologies and
sharing information within the organisation. First, CALS and Ei®l regarded as the promising change
for production and distribution systems utilising information and telecommunications technologies.

Secondly, in the area of developing new products, in addition to the current modelling and
computer-aided simulation, virtual reality technologies will help development of attractive products by
reflecting the opinions of users who virtually have seen and used the products. Thirdly, in the planning
and management department, by sharing the information necessary for decision making among all the
concerned people, the prompt decision making becomes possible.

In the current stagnant Japanese economy, Japanese industry is required to make efforts to
improve the management efficiency through restructuring as well as to develop the new industry under the
healthy competitive market while coping with decline of the work force due to the society composed
largely of elderly people and low birth-rate. Advancement of information and telecommunication is a
solution for these challenges.

In a process of realising the advanced information and telecommunications society, the
information and telecommunications market is enlarged and diversified. The new industries and
employment opportunities are created. The demand is increased with the stimulating consumers
purchasing desire by providing new product information and entertainment information. In addition, not
only does the productivity improvement revitalise the economy, but realises the relaxed affluent life by
reducing working hours. It is necessary to recognise that advancement and application of information and
telecommunication technologies will bring the world-wide historical changes that are equivalent to the
Industrial Revolution. Based on this recognition, in order to realise the affluent life and vital economy,
various stakeholders in a business community should participate in establishing the advanced information
and telecommunication society by taking leadership and actively making efforts for changes rather than
passively responding to the changes that advanced information and telecommunication technologies bring.
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NEW WAYS TO WORK, AND NEW JOBS IN THE INFORMATION SOCIETY

Peter Johnston
European Commission

In the second half of the 1990s, Europe faces an extremely difficult period for economic growth
and industrial change. Over 18 million Europeans are unemployed. In addition, the current economic
recession is not just cyclical. Industry and commerce throughout the world is in a period of rapid
structural change: A change towards globalisation of production and marketing, but also to the
"de-materialisation” of production. In the "information Society", organisations must master information
and communication technologies, new business organisations and new working methods.

In his presentation to the Heads of State at the European Summit in Juligth®@®resident of
the European Commission highlighted the importance of rapid development of new frameworks for
co-operation between businesses in Europe; of the development of performant trans-European transport
and telecommunications infrastructures, and the creation of a common "information space “within which
decentralised economic activity can develop through interactions between small businesses. He stressed
the need to create a European network o training facilities for new skills and to encourage distance
working. In December 1993, the Commission presented a White Paper on growth, competitiveness and
employmernf. In it, telework is identified as one of 8 strategic developments in which investment should
be stimulated. In June 1994, Heads of State in Corfu endorsed the report of a group of senior
industrialists, chaired by Mr. Bangemann on "Europe and the Global Information Society". Telework
development is the top priority application in that report.

This presentation summarises the policies and actions taken at European level in connection with
work in the information society. It focuses on the stimulation of new ways to work over advanced
information infrastructures, notably telework. The executive summaries of relevant analyses carried out in
1994/5 for DG XllI of the European Commission are annexed.

1. The transformation to an information society is already well underway

Through rapid technological progress, our society will evolve during the next five jeden
towards a "society of information” or a "society of knowledge". Human knowledge will constitute not
only a new economic resource, but also a structural element of our society.

The repercussions of these innovations will be felt in more than just the technological sphere.

The industrial revolution gave a premium to concentration and centralisation of production. The
transition to an information economy is reversing the trend. Competitive advantage now lies in the use of
telecommunications and information technologies to support much more flexible and de-centralised
business organisations.

2. The nature of work is already changing

Under the pressure of new competition, organisations and the way they employ people are
changing. Re-engineering, downsizing, empowerment, flattening of hierarchies, networking of
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self-directed teams, total quality management, part-time working and teleworking are all part of the same
inevitable process of re-adjustment to a new environrm#émat of the post-industrial information society.

Even as the economy recovery gathers strength, the drive to reduce fixed costs, improve
productivity, increase flexibility and improve quality of services will continue to dictate corporate
decisions on employment. Restructuring and use of flexible working patterns have become imperatives
for large employers.

3. Changes in working practices can be beneficial, if properly managed

The new interest in telework is not "technology push”. It reflects a popular demand for more
flexibility and control by individuals over their time and work commitments. At a European level, over
40 per cent of business organisations in the five largest countries of the EU have expressed interest in
telework and over 50 per cent of the general population is attracted by some of its advafdages:
employeesgreater flexibility in their allocation of time and energies, lower housing and commuting costs,
and a better quality of lifefor society less congestion in major cities, less environment damage, greater
flexibility in labour markets, and a better distribution of tax revenues to support public services and
infrastructures.

However, the development of these more flexible working patterns will only be possible with the
removal of legal and regulatory constraints, particularly those that inhibit trans-border telework within the
European Union. Measures that would enable the creation of "virtual businesses" with fully integrated
activities distributed throughout the European Union will be a necessary part of a second phase of
consolidation of the European internal market.

4. Greater flexibility in employment is central to EU policies for growth, competitiveness and
employment

The central theme of the Commission's white paper on growth, competitiveness and employment
is the ever growing crisis of unemployment in Europe. Only about 60 per cent of the working age
population is in paid employment and increasing numbers of the under-25s and over-50s are excluded
from the social interactions and economic benefits of regular employment.

The solutions to the problems of unemployment and social exclusion will neither be simple nor
fast. The structural changes in society through which we are living will take many years yet. However,
the key message in the Commission's white paper is thatareestrategies, which if pursued jointly by
the member states and institutions of the European Union, can offer a return to fuller employment. With
acceleration and co-ordination of the transition to a more decentralised "information society”, new, more
flexible, forms of work can offer both greater competitiveness to European businesses and a better quality
of life to Europe’s citizens.

A number of basic ideas underlie this belief in the ultimate benefits of this transition: most
notably that the "limits to growth" in information service economies are far from reached. The intellectual
resources of the human population are nowhere near fully exploited; productive resources and demand
expand as people are freed from the tasks of producing the basic necessities of life. The production of, and
the demand for information can continue to expand without significant environmental impact.

However, to exploit the full potential of new information and communication systems, while at
the same time we address the problems of unemployment, we will need more flexibilithours
worked, and in who does what, where and when. We also need to look for ways to reduce the threshold
cost for provision of new types of services, to open new markets for small businesses, and to reduce the
threshold cost of bringing people back into regular employment.
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Better and new uses of advanced communications and the promotion of new flexible working
patterns are key ways of addressing these issues.

5. The foundations for a better understanding of work in the information society have
already been laid

In 1994, the European Union contributed to three major analyses:

a general reflection on underlying economic and social changes and the need to re-define the
concepts of work in an information society; a document from this activity entitled
"Rethinking Workwas published in the context of the European Assembly on New Ways to
Work in the Reichstag, Berlin, November 1994. It is being updated in preparation for a
second European Assembly in Rome in November 1995;

a more structured assessment of employment trends related to use of advanced
communications has been carried out on behalf of DGXIII by TeleDanmark, working together
with Institute for Technology Assessment (Vienna) and the Programme of Research on
Engineering Science and Technology (UK). The summary of the final report and
recommendations is in Annex I[;

a third set of analyses and assessments has addressed legal, organisational and management
issues of telework, notably in the context of trans-border employment within the European
Union. The summary of conclusions and recommendations is in Annex II.

6. Next Steps: Clarifying New Employment Modelsand Sectors for Better Targeted
Technology Development, Training and Business Development Initiatives

Coherent national and European policies and initiatives for employment growth require a clearer
and shared understanding of the technology and infrastructure developments that will enable new jobs to
be created and sustained in the information society. These jobs will require new skills, not just in using
technologies and communication systems, but in management and innovation. Our education and training
systems must adapt to these new shills requirements very quickly. The skills in the 10-30 age-group today
will be the foundation of our prosperity in 2000-2020.

In partnership with the member States, the European Commission is launching a new set of
European RTD actions and structural policy initiatives in 1995. The "Advanced Communications"” and
"Telematics Applications” RTD programmes and the "ADAPT" initiative under the European Social Fund
will be the frameworks for further analysis, research, experimentation, trials and information exchange.

Broader co-operation in the framework of OECD and G& initiatives will be suppuariede
there are common interests.
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CONCLUSIONS FROM "THE OUTPUT CONTRIBUTIONS OF COMPUTER CAPITAL AND
LABOR: A FIRM-LEVEL ANALYSIS," ECONOMICS OF INNOVATION AND NEW
TECHNOLOGY 3, FORTHCOMING 1995

Frank Lichtenberg
Columbia University

The magnitude, and even the sign, of the impact of computers on output and productivity has
been the subject of considerable debate. Some business analysts have asserted that the return on
investment in information technology has generally been low, and perhaps even negative. A few
econometric studies have provided support for this claim. But a number of others have found that the
output contribution of computers is positive and statistically significant, and may even be quite large.
These studies have supported the hypothesis that computer investment yields positive returns, but they
have not provided valid tests of the hypothesis that computer investment (like R&D investment) yields
excessreturns -- preceding the large increase in the use of computers, and some were based on the
manufacturing sector, which is a relatively small user of computers. Although labour costs account for
over 40 per cent of IS budgets, only one previous study has examined the role of IS labour as well as IS
capital.

| have examined the output contributions of IS capital and IS labour at the firm level during the
period 1988-91 throughout the business sector, using two different sources of data on these inputs. |
began by establishing some basic facts about the allocation of information technology resources.
Expenditure on information systems tends to be about 2.7 per cent of total revenue, and the share of IS
employment in total employment is about 3.1 per cent. Since the wage rate of IS employees is much
higher (on the order of 3 times as high) as that of other workers, the share of IS labour cost in total labour
cost is higher, perhaps as high as 10 per cent.

The mean value in the used equipment market of sample firms' computer capital as a per cent of
their net tangible assets was 1.5 per cent. But because computers have a much higher depreciation rate,
and much lower (in fact, negative) rate of asset price appreciation, that other capital, the rental-to asset-
price ratio is expected to be six times as high for computers as it is for other assets. This implies that the
share of computers in capital (rental) income is similar to the share of computers in labour income, about
10 per cent. The sample mean ratio of non-labour 1S expenditures to total investment (about 13 per cent
during 1988-91) is consistent with this.

The data suggest that accurate measurement of the replacement cost of computer assets seems to
be much more difficult than measurement of IS budgets and employment: the correlation between IS
capital values contained in the two surveys is much lower than the correlation between the IS budget and
employment values. They also suggest that the Informationweek IS capital date, which are based on an
extremely detailed underlying survey and which this study is the first to analyse, are more reliable than the
Computerworld estimates.

| estimated production functions in which only capital was disaggregated into IS and non-IS
components, only labour was disaggregated, and both inputs were disaggregated. Noise in the computer
capital data not withstanding, the hypothesis of zero returns to computer capital was always decisively
rejected by the data. In fact, the estimates indicated that there are substantial "excess returns" to
investment in computer capital: its elasticity was 2.6 - 3.7 times as large as we would expect to observe if
there were zero excess returhe.(if the marginal rate of substitution between IS and non-IS cayeéta
equal to the ration of their rental rates).
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RESEARCH IN PROGRESS BASED ON LONGITUDINAL FIRM- AND
ESTABLISHMENT-LEVEL DATA FROM COMPUTER INTELLIGENCE INFOCORP,
US CENSUS BUREAU, AND US BUREAU OF LABOR STATISTICS

The evidence described above was based on firm-level data for several hundred firms in both the
manufacturing and service sectors. The analysis was essentially cross-sectional ("between firms") rather
than longitudinal ("within firms") due to lack of consistent time-series data on IS inputs at the firm level.
We are in the process of re-examining the issue of the substitutability of IS for non-IS inputs using
longitudinal data on about 35,000 service establishments from the Census Bureau's Enterprise Statistics
Program. Under this program, the Census Bureau collects two kinds of reports from companies or
establishments in Economic Census yea&g.(982, 1987, and 1992). The first is the Enterprise
Summary Report (Form ES-9100), which provides consolidated company-level information for over
7000 firms on the following: sales, employment, payroll, assegsenditures on computers and
peripheral data processing equipmentother capital expenditures, and other variables. The second is
the Auxiliary Establishment Report (Form ES-9200), which provides establishment-level data for over
35,000 auxiliary establishments. These are defined as "establishments whose employees are primarily
engaged in general and business administration; management; research, development, and testing;
warehousing; electronic data processing; and other suppagingces performed centrally for other
establishments of the same company rather than for other companies or the general public" (emphasis
added). The companies that own these auxiliaries are in a variety of industries; fewer than one-third of the
auxiliaries are owned by manufacturing companie®ut, by definition, 100 per cent othese
establishments are "service establishments": their function is to produce (a variety of) services, not
goods.” In 1987, 2.8 million peoplavere employed in these establishments; auxiliary establishment
payroll accounted for about 16 per cent of the total payroll of companies with auxiliaries. The following is
a partial list of the data included in the auxiliary establishment report: payroll, asgetaditures on
computers and peripheral data processing equipmentpther capital expenditures, aethployment,
classified by the following eight functions L,: Electronic data processing(include programming and
systems design);,L Administrative and managerial;:LOffice and clerical; |: Research, development,
and testing; L Warehousing; L Sales directly to customers;:LSales support; t Other. These data
will enable us to obtain estimates of the effect of information technology on labour dénesmoe
productivity) that are more reliable, more detailed, and less subject to potential biases than our previous
estimates.

| am also embarking on a project entiti@the Impact of Information Technology on
Productivity in the Federal Government. This project will attempt to provide important new evidence
about the impact of information technology on productivity by linking together two unique sources of
organisation-level data bout the federal government. The first data source is the Federal Productivity
Measurement Program conducted by the US Bureau of Labor Statistics (BLS) since 196TeBt&es
the efficiency (productivity of individual Federal Government organisations” by collecting output
indicators and employment and compensation data from 276 organisations within 60 Federal agencies.
BLS does not publish the organisation-level data; instead, it groups the organisations into 28 functions that
reflect common government activities, and publishes function-level productivity data. | seek to become a
Special Sworn Employee of BLS so that | may have access to the organisation-level data.

The BLS data on output and employment, by organisation, will be linked to detailed longitudinal
data on information technology utilisation provided by a private marketing research company, Computer
Intelligence Infocorp (CIl). Since at least 1987, Cll has collected data on an annual basis from about
5700 Federal government sites on a number of aspects of information technology utilisation, including the
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total purchase value of all information systems, total MIPS, disk and take drives, number of
mainframe and minicomputers, and the number of PCs and terminals.Cll has agreed to provide me
with these data, which can be aggregated to the organisation level for linkage to the BLS data.
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BROADBAND TO THE HOME: EVOLUTION SCENARIOS FOR AUSTRALIA

D. P. Luck
Bureau of Transport and Communications Economics,
Canberra, Australia

Summary

This paper reports the results of research undertaken by the Communications Future Project
(CFP) of the Australian Bureau of Transport and Communications Economics to develop likely evolution
scenarios for broadband residential networks in Australia over the coming decade. The research involved
developing a spreadsheet based model to examine the economic viability of providing different services on
a range of delivery platforms over the coming decade. Household spending patterns and likely costs for
different platforms in particular were analysed. From the results some conclusions are drawn on likely
policy issues for government on competition and equity.

Introduction

Throughout 1994, Australians asked when pay TV would finally reach our shores. Since the
launch of pay TV in January 1995, that question is likely to become: “Is the information superhighway
just around the corner?”

The CFPhas tackled this question by examining ways that the new pay TV networks (which are
essentially one-way) are likely to evolve towards two-way, fully interactive broadband service provision.

The research was based on the premise that while the promise of digital convergence is
revolutionary, its introduction will be evolutionary -- with the implication thataeeful examination of
current forces for change would help in anticipating future developments.

The main aim of the project was to assist the Australian Government in its current review of the
more competitive communications regulatory regime it put in place in 1991-92. It is clearly important that
any review is based on the most realistic possible assessment of the market environmentoraesthe
that are likely to help shape it in the next decade.

The network evolution approach

The approach essentially involved developing a structured framework for comparing the costs of
technologically feasible future networks with the revenues they might reasonably be expected to earn. A
model linking net present values) NPV at a 15 per cent discount rate) of revenues and costs was used to
identify likely evolutionary pathways for residential networks. Because it utilises a high level approach,
the model precludes examination of specific business ventures. Nevertheless, the model was used to
provide insights into the following sorts of questions:
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* What factors will most strongly influence the timing and extent of cable network roll-out
from urban areas to rural and remote regions?

» Can two broadband network roll-outs be commercially justified in some regions?

Since a prime interest of the study was to examine the rollout of services from urban areas to
more remote parts of Australia, a geographic classification of five areas was used. These areas were based
largely on household density (a key cost determinant, particularly for cable platforms because the cost of
laying cable in remote areas would be very much greater than in urban areas). The classification wan inner
urban, outer urban, provincial towns, rural, and remote.

The timeframe for the analysis was 1995 to 2005. This was divided into three market phases,
corresponding in the short-term, to the rollout of cable and wireless pay TV networks (1995-1997), in the
medium-term, the introduction of interactive services (1997-2000) and, in the long-term, the introduction
of switched broadband communicative services (2000-2005).

Four technology platforms were considered, namely:

» direct broadcast satellite, DBS;

* multipoint distribution system, MDS;

» hybrid optic fibre coaxial cable, HFC; and

» asymmetric digital subscriber line, ADSL.

Revenue estimates

To model demand for the new services, @& examined Australian Bureau of Statistics (ABS)
household expenditure data, and defined four demand scenarios based on those bundles of services whose
delivery will become technologically feasible as network technology evolves. The data were used to
derive estimates of the upper bound of spending available for allocation to networked services on the basis
of substitutability (that is, the “contestable” expenditure).

The contestability analysis suggested that the expenditure pool for pay TV services is currently
around $50 per month in metropolitan areas (on the basis of current spending on home entertainment
media like VCRSs) but less than two-thirds of this elsewhere in Australia. This is shown in Table 1.

Table 1. Maximum monthly contestable expenditure estimates by demand scenario and market

area
Demand Scenario Inner Outer Provincial Rural Remote
urban urban cities
1. Pay TV 50 61 35 32 32
2. Interactive home recreation 66 74 62 61 59
3. Interactive home transactions 18 22 16 16 15
4, Communicative home vided 65 73 62 62 60

Source BTCE (1994a).
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Although the four sets of expenditure estimates offered a useful input to the modelling exercise
in a form that could be aligned with cost estimates, the contestability approach could not indicate how
many households are likely to subscribe to the services over time. So, to model revenue growth over time,
both revenue and cost variables were linked to an S-shaped diffusion curve which is characteristic of
commercially-successful products. This diffusion curve is typified by a slow initial take-up by “early
adopters”, followed by a period of rapid diffusion into the mass market, followed by slow approach
towards a market saturation level, which in the case of VCRs (the product whose growth pareeneters
used in the CFP model) could be around 90 per cent.

This diffusion curve is fundamental to the modelling process, since the mathematical function
that generates this curve is linked to both cost and revenue variables, hence changes in both supply and
demand over time, and in different market areas, can be simulated.

The cost and revenue streams for a particular demand scenario are themselves functions of many
input variables. Costs are a function of:

» starting time of the roll-out of the platform and its rate;
» number of households taking up the service (diffusion rate);
* market size of each area;

» rate of change of both the number of households in each market and the infrastructure
component costs; and

» cost-scale factors for each market area.
Revenues are a function of:

* rate of service diffusion;

» connection, subscription, usage and transaction-based charges;

» type of service (distributive, centralised interactive or communicative);

 rate of “churn” of subscribing householis, assumed to be 15 per cent; and

* levels of revenue contribution from advertisers.

While the contestable expenditure approach sought to address the question of where the money
might come from in the household budget to pay for new networked services, a separate analysis of
individuals’ time use patterns addressed the parallel question of where the time would come from for
people to use the proposed new services. The results suggested that those with the most time available to
consume these services tend to be those whose labour market status means that they have lower incomes
(for example, retired or unemployed people). This “time rich, cash poor” group which is likely to seek
new ways of spending time on entertainment services was noted to be larger than the “time poor, cash

rich” group of higher income managers and professionals, who might be more interested in ways of saving
time and becoming more productive through use of networked information services.
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In general, the expenditure and time-use analyses both point to large uncertainties in estimating
the rate of growth of services which have not previously been available in networked form, such as home
shopping and telecommuting. In these cases, widespread market take-up would require significant social
and behavioural changes, which would be unlikely to be rapid.

Cost estimates

Estimates were made not only of the costs of connecting households using each delivery
platform but also a range of other costs involved in providing networked servicess (ihrating and
maintenance costs, management and advertising costs, and very significantly, program costs).

The cost to connect all Australian households to the new services would be huge. Specifically,
the likely costs of a hybrid optic fibre coaxial cable (HFC) network to deliver services to all Australian
households (including customer premises equipment) were found to be as follows:

« $25 billion for the initial distributive network;

« around $5 billion for an upgrade of the network to deliver centralised interactive services
(such as video on demand; and

« around $11 billion for a further network upgrade to provide limited communicative services
(such as video telephony).

For the HFC network, the bulk of the cost (60 per cent) was found to relate to rural and remote
households (which comprise only 30 per cent of households).

Costs for the other three platform networks would be less than those for HFC but nevertheless
would also be substantial.

Model results

An HFC network is not likely to be economic, even in high-density urban areas, if based on pay
TV revenue alone. Given the huge costs involved to cover rural and remote areas, a roll-out to these areas
would be extremely uneconomic.

DBS and MDSare likely to be able to provide profitable pay TV services in urban and some
provincial areas, but the modelling indicates that if a cable network was rolled out in some areas, these
other platforms would be reduced in these areas and, in the longer term, they would probably serve only
niche markets.

ADSL would not be economic, but could serve an interim function for Telstra in serving outer
urban areas in the period before HFC is rolled out to these areas.

Results of sensitivity tests on a number of the variables used in the model suggest that the results
were most sensitive to penetration level assumptions: the initial take-up level, the final saturation level and
the growth rate of the curve, particularly in the earlier years. The above results were based on the
assumption of an initial penetration level of 5 per cent. For the HFC rollout, an initial penetration level of
25 per cent with an ultimate saturation level of 62 per cent would be required to yield a more promising
economic outlook.
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These penetration rates are much higher than achieved for pay TV services in other countries,
which suggests that for HFC to be successful there probably will need to be a very large ‘pent-up’ demand.

Even though an HFC network is shown to be uneconomic if based on pay TV revenue alone,
nevertheless the model’s results indicate the revenues would cover more than 80 per cent of costs and that
an increase in revenue of 20 per cent would yield a more positive economic picture, even with an initial
5 per cent take-up rate.

Telephony revenue and network evolution

It may be feasible in the near future #8FC to carry both telephony and video signals. The
economics of such an integrated network would be different for Australia’s incumbent local telephony
provider, Telstra, than for a new entrant as Telstra already receives basically all local telephony revenue as
well as the bulk of current trunk and international call revenue.

Telstra’s strategic imperative would thus be to retain its telephony revenue. For new entrants the
major attractions will be the prospect of additional revenue plus less reliance on Telstra for
interconnection. Because of these different strategic positions the two situations were examined
separately.

In the case of other carriers, on the assumption that 70 per cent of pay TV subscribers would also
take telephony, and assuming a 20 per cent discount on current telephony charges (as indicated by some
over-seas experiences), the additional telephony revenue looks likely to make cable rollout viable. Thus
while neither pay TV or telephony alone look likely to offer sufficient revenues, combined provision
would do so.

It is therefore feasible that a dudFC rollout in inner urbarareas could be economic, given
reasonably high penetration rates (for example, an initial take-up of around 20 per cent for each of two
providers).

Simple calculations indicate that even if other carriers take telephony revenue from Telstra, then
so long as Telstra can avoid the loss of even a quite small proportion of telephony revenue (for example
3 per cent) in inner urban areas by laying an HFC cable, it would probably be economic to do so.

If Telstra were to roll ouHFC cable for strategic reasons related to protection of its telephony
revenues, then a rollout by more than one carrier nstijjhbe viable with slightly lower penetratioates
than those modelled (for example, a 20 per cent initial penetration rate).

Conclusions

The modelling indicated that for urban areas, at least in the short term, a number of different
delivery platforms could potentially serve the Australian pay TV market. In addition, the strategic role of
telephony revenues points to the possibility of a rollout by more than one carrier in some densely-settled
urban areas.

Modelling results also show that interactive services such as video-on-demand are unlikely to be

widespread even in inner urban areas until around the end of the decade. Two-way, fully communicative
broadband services are likely only towards the end of the ten year forecast period.
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For non-metropolitan parts of Australia, the huge costs involved mean that HFC networks are
unlikely to be rolled out for many years. In addition, the result suggest that some people in rural Australia
would be unlikely to receive services on a purely commercial basis, even via wireless networks, for many
years. Centralised interactive and communicative services are very unlikely within the forecast period.

In the foreseeable future, therefore, only homes in inner urban areas have the prospect of a fully
communicative network, or what is widely termed the ‘information superhighway’. this finding suggests
that issues related to new forms of ‘information poverty’ are likely to arise in the community in the
coming decade.

Equity, particularly access to the new information services for those living outside urban areas,
will be a concern. while terms such as the ‘information rich, information poor society’ are useful in
focusing public debate, the outcomes of extensive new communications networks will be affected by more
than just access to new technology (for example, the ability of people to use networked information and in
particular the degree to which people not in the primary labour market will have access to ongoing
training, will be crucial). Nevertheless, lack of network access for those living in rural and esage
clearly has the potential for exacerbating existing urban-rural divisions. The cost will be an important
factor.

However, the cost to Government of subsidising access to a cable network for rural and remote
communities could amount to over $1 billion per year. This compares with the current USO cost estimate
for standard telephony of between $100 million and $200 million per year.

The BTCE research points to the difficulty of defining a new universal service obligation which
might supersede the current obligation to provide a standard telephony service; cost considerations aside,
there is no obvious successor. In addition it would be difficult to identify the benefits.

What is clear, though, is that a growing range of consumer issues is likely to arise, including
privacy, consumer protection and the special access needs of disadvantaged groups.
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Estimating demand for new networked services to the home

Public debate on new networked services has tended to focus on ‘supply-side’iissiestéchnologie

and their costs). In order to take a genuinely economic approach to examining network evolution, fhe scale

of demand also needs to be estimated to help form a picture of where the money might come frg
household budget to pay for new networked services.

This approach proved problematic for the BTCE. Not arly the factors affecting demand for n

m in the

EW

services complex and uncertain, but significant demographic information such as gender and ogcupation

are not available in a form suitable for inclusion in the model. A specific problem was that cost e

Etimates

were necessarily at the household, rather than individual level, so for example, although the defnand for

interactive video games might be expected to be strongest among the key market sector fo
computer gamesi.€. males aged 15-24 years), households generally consist of several people,

whom has distinctive demand patterns. Also, evidence that household size and composition are |
most developed countries confirmed that it would be difficult to estimate how any single market

demand would translate into per-household revenues.

Qualitative input to the demand scenarios was therefore also sought, as an adjunct to the 1

today’s
leach of
anging in
ector’'s

hodelling

exercise. This supplementary information was based on analysis of data on daily time allocgfions by

different demographic groups to activities which might be affected by networked service d
(e.g.current time allocation to free-to-air television viewing, which might be available for pa
viewing).

Joint consideration of expenditure and time use data for each scenario highlighted the distinctive

elivery
TV

demand

patterns which might emerge for people classified broadly as ‘time rich, cash @apth@gse who ar

unemployed or retired) and those who are ‘time poor, cash gdahtliose in managerial or professiofal

occupations). In BTCE (1994a) it is noted that entertainment is likely to be the major service apyjlication
for the ‘time rich, cash poor’ who might be expected to welcome new ways of spending time. Infofmation
services, possibly offering new ways of saving time, are also likely to meet with demand, but fiom the

smaller group of ‘time poor, cash rich’ individuals.
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THE RELATIVE MATURITY OF ICT TECHNICAL AND INSTITUTIONAL SYSTEMS

SESSION 1: HOW DOES IT/TELECOMS AFFECT THE ECONOMY - THEORY

Professor Robin Mansell
22 June 1995
The relative maturity of ICT Technical and institutional systems

In a bid to move toward greater analytical precision studies of the impact of innovations in
information and communication technologies (ICTs) tended to separate technology users from producers.
and technological systems development from the economic (and social and political)*coktetkie
aggregate level, for example, investment in the telecommunication infrastructure can be shown to be
closely associated with economic growth. At a more disaggregated level, investment in information
technology hardware and software can be shown to be associated with gains in productivity.

The expected gains have taken considerable time to even begin to be reflected in the statistical
evidence. Modelling exercises that have sought to establish the centrality of the ICT revolution and its
importance for economic growth generally have assumed that: a) the technical ‘substructure’
(i.e. networks, computer processing power, software functionality) is being used to capacity; b) that
external barriers.g. policy and regulatory constraints) do not impinge on market performance; and c) that
capabilities in relevant producer and user communities are well matched and change in tandem with
technological capabilitie’

These assumptions have been necessary in order to make use of available empirical evidence.
However, they have been challenged by less formal -- though still empirically groundsdarch on the
factors affecting the innovation process and the diffusion and use of advanced ICTs. Such factors include
the familiar issues of learning by organisations, mismatches in skills and competences, and uneven
economic resources available for investment in technologies and in human capital.

The label, appreciative theory, is used to describe analytical frameworks that involve theorising,
but which remain relatively close to empirical dat§uch theories encompass certain bounded aspects of
the economic experience of innovation in ICTs. Appreciative theories are explicitly partial. They lay
claim, neither to the predicative power of formal theory, nor to the simplistic assumptions about human
behaviour that are necessary attributes of formalism. However, they do provide a basis for linking issues
that need investigation if new light is to be shed on the complex system represented by the production and
consumption of ICTs.

Theoretical understanding of the impact of advanced ICTs on the economy could be deepened if
we begin to build frameworks that break down dualisms between the ‘economic’ and the ‘social’ impacts
and the ‘technical’ and the ‘non-technical’ factors that contribute to change. There is also a need for more
rigorous empirical studies aimed at developing indicators and benchmarks (ideally on a comparative basis
as between firms/sectors/countries) that will allow us to pinpoint how and why the experience of the ICT
revolution is as variable and uneven as it is. This kind of work needs to be both historical and prospective.
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It calls for much more than new case studies of technical and institutional (organisational)
change. It calls for a fundamental rethinking of how we model the key interfaces between technical
systems and the market place; how we expect dynamically changing technical systems and markets to
coincide to capture the potential benefits of advanced ICTs; and how we measure (using a mixture of
guantitative and qualitative evidence) the extent to which there are departures from the expected
synchronicity of technical and institutional systems.

The following proposes a starting point for thinking about these theoretical issues and points to
the empirical data that would need to be generated.

Theoretical departures

There is a growing body of evidence suggesting that it is only when a particular conjuncture of
technical design features, investment, and organisational change comes about that the potential of
advanced ICTs is realised. In addition, there is evidence that leads and lags in technical innovations and
their commercialisation, investment in tangible and intangible resources, and learning on the part of both
public and private organisations, results in ‘mismatches’ which, in turn, prevent the benefits of innovations
from being appropriated by users and the economy as a whole.

The literature on economics of technical change offers tteparturepoints for the analysis of
the relative synchronicity and asynchronicity of these features of the economy.

» First, it points to the importance of the life cycles of technology: this literature has
concentrated heavily on the manufacturing sector and, where life cycle analysis has been
extended to services, the results of research in manufacturing sectors have been challenged.

» Second, the economics of technical change literature points to the critical importance of
diachronic (time dependent) systems and the need to investigate how and why the
subcomponents of technologies do not develop in a consistent or linear fashion.

e Third, this same literature emphasises the need to examine the economics of tacithical
institutional change.

The life cycle concept, the recognition of the importance of time in the appropriation of the
potential benefits of technical change, and of the importance of institutional issues offer pointers to a
theoretical framework to tackle questions about the economic impact of advanced ICTs. For example:

» The concept of life cycles can be applied to organisations as well as to technologies. There
are large literatures on the life cycles of organisational change and the factors contributing to
the ‘births and deaths’ of firms and public sector institutions. Some of it is located in the
literature on the political processes and policy analysis.

» There is yet another literature that focuses on the time dependency of technological ‘lock-in’
effects which arise not only in the case of standardisation issues, but also more generally in
the emergence of designs or architectures of advanced technical systems. consideration of
the time element is also present in the literature on policy formation and implementation.
Here the assessment of the impact of policy measures is linked not so much to the formal
expression of policies or regulations in legislation, directives and standards, but to the
implementation and enforcement of actions.
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» The economics of technical change has looked closely at firm level chantee changing
competencies, skills and structures of organisations and at the structural characteristics of
markets.

These same concepts are relevant to public institutions that influence supply and demand in
the marketplace,i.e.regulatory agencies, national, regional and international policy
organisations, etc.

Taking there three conceptual elements as a departure point, the relevant theoretical questions
regarding the impact of advanced ICTs on the economy are:

 What is the relative maturity of the life cycles technical systems (including services),
supplier and user systems of innovation?

* What is the timing of changes in each of these areas? What are the leading and lagging
systems and why?

* What are the key institutionalised systems and their relative maturity in the private sector,
e.g.strategic, business processes, training features, etc.?

* What are the key institutionalised systems and their relative maturity in the public sector,
e.g.implementation and enforcement of policies, regulations, data protection codes, etc.?

Our analytical tools are inadequate to apglig approach to the generate insights atnlaero
level. However, at a disaggregated level, this perspective suggests compasaiiveh on the life cycles
of specific advanced ICT services and technologies and selected firms/sectors and public institutions. It
requires that as much attention be given to issues on the user (demand) side as to the producer (supply)
side. Finally, it requires that analysis focus on the intersection between technical innovation and
institutional capabilities and how this varies over time.

This approach creates a significant challenge for empirical work. It requires the development
and testing of new indices and benchmarks of relevant changes in technologies and institutions. Some
work is underway in specific areas but we have no means of coherently linking the indices that are
available in a way that addresses key factors that affect whether the benefits of advanced ICTs are
appropriated. Such metrics might, for example, include:

» metrics for technical capacity utilisation: hardware, software and underlying network
substructures;

» metrics for human capital capabilities: training, skills, (competencies) at the firm and sectoral
level;

» metrics for policy/regulatory capacities (implementation and enforcement).
If we do not begin to generate new datasets and indicators in an imaginative way, we are likely

to confront new incarnations of the productivity paradox as technical innovation continues and the
employment consequences will remain illusive.
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REMARKS PREPARED FOR THE OECD WORKSHOP ON "THE ECONOMICS OF THE
INFORMATION SOCIETY," UNIVERSITY OF TORONTO, 28-29 JUNE 1995

Franco Morganti
Databank Consulting

Summary

In 1992, a report by the Economic Strategy Institute indicated that the accelerated introduction of
high-speed telecommunications could boost US economic growth by 4 per cent to 6 per cent over the
following 15 years. A subsequent study by Teknibank (now Databank Consulting) was directed, among
other things, at applying the methodology of that study to the European situation. The obtained results
suggest that a similar effect could be generated in Europe, but a strong stimulation for both infrastructure
implementation and usage innovation will be needed to match the 6 per cent growth increment predicted
for the US.

It has been also found that this boost to business competitiveness and economic growth will be
strongest in the more industrially developed regions of Europe (Germany, France, United Kingdom),
where advanced communications multiply the efficiency/effectiveness of sophisticated information
systems, unless specific measures are taken to promote the redistribution of "office work" within the EC.

The final results of the study show an incremental output growth, due to the introduction of
broadband communications, of the GDP of the European Community from 1993 to 2008 of 2.7 per cent
for the neutral scenario, 4 per cent for the proactive scenario and 6 per cent for the accelerated scenario.
This growth is incremental, that is, it must &gded to the effective GDP growth in the same period.
Translating such percentage rates in monetary terms, this means that at 1990 ECU (doliscsyatiesl
cumulative growth may be evaluated as:

European Community GDP cumulative incremental growth, 1993-2008

-- Neutral Scenario +2.7 per cent 129 Billions Ecu (160 Billions $)

-- Proactive Scenario +4.0 per cent 190 Billions Ecu (235 Billions $)

-- Accelerated Scenario  +6.0 per cent 285 Billions Ecu (353 Billions $)

This kind of analysis involves more or less implicit assumptions about the link between
productivity gains at micro-economics level and the resulting output growth, which is somewhat difficult

to be dealt with. To assume a one-to-one correspondence between these two variables (as in Cohen's 1992
study for the US) would mean to assume a constant level of employment. We choose instead to analyse
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the relationship between productivity gains and sectoral economic growth in European economies in the
past 15 years, which resulted often minor than 1, reflecting a slow decrease of employment especially in
manufacturing industries. Therefore we estimated different ratios for different sectors and countries by
which productivity gains are translated into economic growtimulst not be forgotten, though, that the
relation between productivity increases and output growth implies a corresponding relation between output
growth and employment growth. In order to achieve employment growth, other labour market conditions
must be appropriate and sectoral rates of growth must be higher than the corresponding increases in
productivity. In this respect it has to be noted that the productivity gains identified in our study almost all
lie in the area of "office work." The service secatdl, therefore, be the main beneficiary of effective use

of advanced communications but, conversely, employment in office work will come under strongest
pressures if productivity gains outpace growth.

Actually, it is since the 1960's that the 12 EC countries have shown an increase of occupied
population markedly lower than the other OECD countries, even if this did not prevent them from
achieving GDP growth rates higher thd®. At the same time, the relative importance of employment
(although not of output) in industry has also decreased, down from nearly 40 per cent of OECD
employment in 1970 to under 30 per cent in 1992. The counterpart has been a continual rise in the
importance of employment in the service sectors.

In other words, the dynamics of productivity growth has been for the whole period particularly
high, second only to the Japanese one. Actually American economists have been until recently very much
worried about the "productivity slowdown" which seemed to have entrapped their development
perspectives.

Among the various explanations proposed for this phenomenon, two seem particularly relevant
(even if not exclusive, because the phenomenon is so complex that it would be wrong to adopt
deterministic explanations).

The first one, relevant in the first half of the considered period, refers to the ‘'latecomers
advantage,” that is the advantage exploited by countries (such as Italy) living a mainly export-led
economic growth, based on the import of technology (under the form of machinery and components
import and/or licensed productidror simply imitation). In this way these countries achieved the same
productivity increases gained by countries at the forefront of technological innovation, but in a shorter
time.

The second explanation, more recent in its formulation and because of the facts it takes into
account, refers to the relative weight of high or low-tech sectors in the different economies. According to
this interpretation, in mature (low-tech) sectors technological innovation affects mainly production
processes (typically labour-saving), while in new, high tech sectors it affects mainly product innovation.
The different dynamics of demand in the two macrosectors, mainly of substitution for mature sectors while
fast growing in high tech sectors, plus the difficulty to measure productivity increases in new and services
sectors, combine to explain a diverging pattern in job creation. In the case of mature sectors, there will be
strong productivity increases and low job creations, and exactly the opposite for high tech sectors.
National economies with a strong prevalence of mature sectors (as it is often the case in the EC) will be
affected by this dynamics.

Undoubtedly, technological change continues to alter the nature of jobs. The biggest OECD
countries, with their large domestic markets, have generally had the biggest share of employment in
high-tech manufacturing. But the rapidly growing international market for new technology products
makes high-tech production feasible even for small countries. Thus not only Japan, but also some smaller
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countries (notably Ireland, Australia, Finland and Norway) have been particularly successful in

strengthening their competitiveness in high-tech industries (right side of the chart). Many other European
countries have a relatively poor record in shifting to high-tech exports. The only large EC country that
strengthened its comparative advantage significantly in high-tech products, the United Kingdom, did so
not by increasing its market share for high-technology commaodities, but through a large loss of market
share for low and medium-tech products in the early 1980's.

Unemployment in the EC is not only higher, it presents different characteristics also in terms of
duration of the average period of unemployment. In the EC there is a larger share of long-period
unemployed. In this kind of survey, long-term unemployment is defined statistically as the number of
unemployed who, at the moment of the survey, have been without a job for at least one year, as a share on
the total number of unemployed. The starting point is approximated by the ratio of the number of
unemployed for less than a month on the occupied population aged between 15 and 63.

The EC countries are in a worse situation than the other industrialised countries. Their labour
market is characterised by a high rigidity, meaning that it is relatively unlikely to losgamexsit it is
also relatively unlikely to find another one in a short period. This is exactly opposite to the situation in the
USA, where in 1993 (with the recovery well under way) a survey found that nearly 20 per cent of
American workers thought they were likely to lose their jobs over the coming 12 months, and another
20 per cent expected to be laid off temporatilyt the average length of unemployment is much shorter.
In the late 1980's, 2 per cent of Americans became newly unemployed each month, while only 0.4 per cent
of Europeans did.

The rigidity of the European labour market, combined with the macro-economics restraints
which prevent European countries from using the public sector as a source of jobs, is at the root of the
structural unemployment problem above analysed, even it is not the only cause.

The overcoming of these rigidities would require profound changes in the legislative system and
in the traditions ruling the conditions of work in the European countries, affecting also industrial relations
and welfare systems.

The existence of minimum wages has been criticised because they restrict the adaptability of
wages to the productive contribution at the lower end of the wage scale. Workers whose estimated
contribution to output is less than the minimum wage equivalent have no chance of regular employment.
Especially the entry into the labour market by newcomers will probably be impeded. An appropriate
reform could contribute to the solutions of these problems.
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THE COLLAPSE IN DEMAND FOR THE UNSKILLED: WHAT CAN BE DONE?

Stephen Nickell
Oxford University

This paper was originally prepared for the conference on Demand-Side Strategies and
Low-Wage labour Markets on the 26-27 June 1995 in New York. The conference is funded by
the Russell Sage Foundation. | am grateful to Brian Bell and Daphne Nicolitsas for assistance
in the preparation of this paper, and to the Economic and Social Research Council for research
support.

Introduction

In the United States, the poor are getting poorer. In Germany,, by contrast, the poor are getting
richer. Britain is in between. The rich, on the other hand, are getting richer in all three countries.

Across the OECD, changes in technology and trade patterns have led to a significant decline in
the demand for workers without skills. This fact is at least partly responsible for the wage changes
described above. So we are left with something of a puzzle. Given that shifts in technology and trade
patterns are much the same in all developed countries, how is that the lowest paid in the United States are
doing so badly whereas those in Germany are doing so well? Figure 1 illusisatesw big is the gap.

It appears that throughout the 1980s, the real wages of bottom decile male workers in Germany have been
gaining on those in a similar position in the United States by an enormous 4 per cent per annum. In what
follows, we shall address this puzzle, because an understanding of how Germany achieves this outcome
may shed some light on the question of what might be done to solve the low pay problem in the United
States.

Unfortunately, the solutions indicated by pursuing the comparison with Germany tend to be
rather long-haul. So we must also consider what might be done in the short-run. Again, utilising evidence
from other OECD countries, we investigate successively demand expansions, public employment/job
creation, across-the-board switches away from payroll/income taxes towards excise taxes (VAT), and
finally low-wage job subsidies, minimum wages and negative income tax systems. We begin, however,
by comparing the United States with Britain and Germany.

1. United States, Britain and Germany: An Overview
The economies of the US, the U.K. a@drmany are worth comparing because, while Germany
has an unskilledinemploymenproblem which is no worse than that in 118, the low pay problem in

Germany is more or less non-existent. For example, bottom decile US men receive about one half of the
pay of bottom decile Germans orP&Pbasis (see Freeman, 1995, p. 66). The male decile 9 to decile 1
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earnings ratio in Germany is around 2.3 and stable be desirable to have a system in place which provides
private sector jobs for low skill individuals at a reasonable wage. One way of doing this is to fix a
minimum wage (for prime age adults) and then to subsidise employers in order to provide an adequate
supply of jobs at this wage. The latter could involve a tapering subsidy of the kind suggeBreddoy

and Malinvaud (1994).

This proposal has a number of advantages. If it is successful at creating jobs at reasmgeable
levels for the unskilled, the unemployment benefit system can be structured to pressure the unemployed to
take these jobs. The subsidy system is not attached to individuals, so there is no problem of labelling
associated with schemes where individuals of a given type "carry" subsidies with them to employers. On
the other hand, it has to be recognised that it reduces the incentive to acquire training.

Summary and Conclusions

In the United States, the poor are getting poorer whereas in Germany they are getting richer.
Indeed workers in the bottom decile of the male earnings distribution in Germany earn twice as much as
their equivalents in the US Yet the unemployment rate of the unskilled in Germany is much the same as
in the US, as is the non-employment rate. So are there any lessons in the German experience?

First, compulsory schooling in Germany is focused on bringihgupils up to an acceptable
level of achievement. As a consequence, the variation in attainment among school children is
substantially lower in Germany than in the US Following on from this, some 80 per cent of German youth
attains either a vocational training certificate or a university degree and 19 of the remaining 20 per cent
receive somdormal post-secondary education or training. By contrast, around 31 per cent of US school
leavers never receive any formal training or education after leafing school and 46 per cent gain neither a
certificate nor a degree.

So the education and training system in Germany trains a far higher proportion of tHereerk
up to a significant level of skill than in the US One of the consequences of this is that the skills of the
supervisory level workers in Germany raise the productivity of unqualified workers in both manufacturing
and the service sector. This enables the relatively compressed wage structure to be sustained without
excessive unemployment at the bottom end.

There are obviously some lessons here for raising the pay of those at the bottom end of the US
earnings distribution. However, applying them would take a very long time even if it were politically
feasible. So what of the alternative demand-side policies which could be introduced over a reasonable
time horizon?

There are two basic approaches, direct demand expansion or tax cuts/job subsidies. Demand
expansion focused on the unskilled or job creation programmes are not very effective unless they are used
for small and precisely targeted groups, such as the very long-term unemployed. Tax cuts/job subsidies
hold out more hope if they can be concentrated at the bottom end of the pay distribution. Standard public
finance suggests that negative income tax schemes are the most efficient for alleviating poverty. However,
if it is thought desirable to focus on the provision of work, then a combination of minimum wages and job
subsidies could be effective in providing reasonably paid jobs for the unskilled.
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IMPACT OF THE DEVELOPMENT OF THE INFO-COMMUNICATIONS INDUSTRY ON THE
ECONOMY AND EMPLOYMENT ANALYSIS USING INPUT-OUTPUT (I-O) TABLES

Yasuhisa Nishikawa
Ministry of Posts and Telecommunications, Japan

1. Outline

The extension of info-communications entails the development of info-communications sector
and info-communications assistance property sector, which provides computers and info-communications
equipment, indispensable for industries supplying information and for info-communications activities.
And it also entails the encouragement of new service industries related to info-communications. The
utilisation of info-communications has a significant influence on the productivity of corporations.

The development of info-communications will not only raise the productivity of the
info-communications industry but will also be a factor making changes in the industrial structure.

The Ministry of Posts and Telecommunications has developed the MPT Input-Output Model
(The MPT I-O Model) and used it to find what sort of impact the development of information-oriented
society would have on the industrial structure and to grasp what qualitative and quantitative changes
would be brought about by the info-communications industry, which promotes the importance of
information in the course of changes of industrial structure, by way of the quantitative measurement of the
level of info-communications in the Japanese economy.

Several research papers on the Information Economy have been publishedViPTheO
Model's based on that of Marc Uri Porat (The Information Economy (1977)). While Porat attempted to
measure level of more information-oriented society from gross value added of a nation’s economic
activities, the special feature of tMPT I-O Model, is that it makes an analysis from the structspéct
by observing transactions for intermediate goods.

2. MPT I-O Model

The MPT I-O Model measures the scale of info-communications industry and that of info-
communications activities. So it involves two models, the MPT I-O Table and the In-house Analysis
Model.
1. MPT I-O Table

The MPT I-O Table is developed to measure the scale of info-communications industry, using

“Input-Output Tables for Japan” and existing statistic data. The MPT I-O Table is made up of three blocks
based on the info-communications industry.
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As well as measuring scale of info-communications industry, the MPT I-o0 Model analyses the
economic effects that the goods and services produced by info-communications industry have on itself and
other industries.

These blocks are divided into (1) the info-communications service sector, which provides
information service to corporations and members of the public, for example Postal services,
Telecommunications, Information Software. (2) the info-communications assistance property sector,
which supplies the equipment (info-communications services; for example info-communications
equipment manufactures computer leasing (3) the sector not related to info-communicatioos,
included in (1) or (2).

A block combined (1) and (2) is defined as the info-communications sector (info-
communications industry).

2. In-house Analysis Model

The In-house Analysis Model is developed to measure the scale of info-communications
activities.

The info-communications activities in the market is the activity of the info-communications
service sector measured by using the MPT I-O Table.

The in-house activity to produce info-communications service (hereafter referred to as “in-house
info-communications activity”), which produce for self-consumption and does not appear in the market,
exists in the info-communications assistance property sector and the sector not related to info-
communications.

The In-house Analysis Model examines the in-house info-communications activity separately
from the activity of the sector, which is measured by the MPT I-O Model.

The costs for in-house info-communications activity are the costs for info-communications
services for the research and development, data processing and management in intra-company and intra-
Government production activity. These costs consist of (1) the amount provided by info-communications
service sector as an industry, (2) rental and maintenance costs for computers and other equipment,
electronic charges, (3) compensation of employees who engaged in info-communications activity and
(4) depreciation of fixed capital used for info-communications activity.

Using the In-house Analysis Model, we measure the extent of “informatisation” of industrial
activity by analysing (1) the scale of in-house info-communications activity; (2) trends in
info-communications expenditure in each industry; and (3) the ratio between in-house activity and external
procurement in this info-communications expenditure.

3. Analysis using the MPT I-O Model (Japan)
1. Analysis of the changes of the industrial structure using MPT 1-O Model

Analysing the changes of the industrial structure from 1985 to 1990 using the MPT I-O Model,
during the 5-year period real domestic product of info-communications industry (1985 prices) increased at

high pace byl.7 time, from 55 trillion yen (1985) to 96 trillion yen (1990). So the real domestic product
share of the info-communications industry to all industries raise 2.8 points.
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The intermediate demand for info-communications industry increased by 1.9 times during the
5-year period, from 33 trillion yen (1985) to 62 trillion yen (1990). So the total amount of intermediate
demand for the info-communications industry to all industries rose from 9.7 to 13.2 per cent.

The amount of final demand for the info-communications service industry rose slightly, but that
of the info-communications assistance property industry increased by 1.7 times duBngetreperiod,
from 18 trillion yen (1985) to 29 trillion yen (1990).

The amount of info-communications activity estimated by real gross value added (1985 prices),
info-communication activity in the market (info-communications service sector) increased from 14 trillion
yen (1985) to 22 trillion yen (1990) and in-house info-communications activity increased from 38 trillion
yen (1985) to 54 trillion yen (1990), so the total amount of the info-communications activity increased
from 53 trillion yen (1985) to 76 trillion yen (1990).

The share of the in-house info-communications activity to all the info-communications activity is
about 70 per cent.

In the period, the average annual growth rate of the Japanese economy was 4.6 per cent, but that
of the info-communications activity showed higher growth rate 7.6 per cent, so the share of the
info-communications activity to all economy rose from 16.0 per cent to 18.9 per cent

2. The effects of structural changes in both demand and supply side on economic growth and
induced employment change

Using the MPT I-O Model, the effects on economic growth and employment caused by the
change of the demand structure in the info-communications sector and the change of the supply side
structure by the development of production technology in the info-communications sector, in the 5-year
period from 1985 to 1990 was measured by the method of factors decomposition analysis.

(@) Analysing value added on the MPT I-O Model, the contribution ratio of the
info-communications sector to the economic growth rate from changes in the demand and
supply structure from 1985 to 1990 was 17.5 per cent.

(b) During the 5-year period from 1985 to 1990, the number of people employed in Japan
increased by 5.51 million from 46.09 million to 51.59 million,amerage annual growth rate
of 2.3 per cent. However, owing to changes in the demand-supply structure of the info-
communications sector increased the total number of employees by 1.05 million.

The info-communications sector thus played a major role in economic growth and employment,
and the development of info-communications in Japan is expected to be a key factor in promoting
economic growth and creating employment in the future.

4, Comparative analysis of the US and Japan using the MPT I-O Table

Using the framework of the MPT I|-O Table, a comparison was made between the US

info-communications industry and that of Japan, using I-O tables for the US in 1987 and Japan in 1985

and 1990.

In making a common I-O table for the US and Japan, sectors have been combined where scopes
and concepts do not conform with each other. Japanese sector settings have been made to conform with
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those of the US. In the sectdmstween the table of the US and that of Japan, there were some differences

in the treatment of consumption expenditure outside household, royalties, public administration, public
services, education and research. Japanese prices have been expressed in real terms based on 1990 price
and converted to dollars through a purchasing power parity in 1987. As no figure could be found for the
number of employed in the US in 1987, this was taken aavisage of the figures for 1986 and 1988 in
“Employment and Earnings”.

1. Value added of info-communications industry and value added inducement coefficient

The value added of info-communications sector in the US is 335 billion dollars (1987) and that
of Japan is 142 billion dollars (1990). The value added share to all industries held by the
info-communications industry in the US is 7.4 per cent which is almost the same as that of Japan is 6.7 per
cent

2. The number of employees in the info-communications industry, employee igpefficient
and employment inducement coefficient

The number of employees of info-communications sector in the US is 6.88 million and Japan is
3.06 million, but the share of the number of employees of the info-communications industry in all
industries is almost the same, 6.1 per cent in the US and 5.8 per cent in Japan.

The employee input coefficient, which indicates volume of work inputs necessary to produce one
unit of info-communications sector’s products, is slightly lower both in the US and Japan compared with
another industry. Especially employee input coefficient of the info-communications assistance property
sector of Japan is 6.85, which is lower than that of another property sector (8.14) means the labour
productivity of the sector is high.

Regarding the employee input coefficient for the telecommunications industry in Japan, with the
liberalisation of the telecommunications carriers in 1985, the entry of new telecommunications carriers
created employment. However, with the restructuring of existing telecommunications carriers, the
employee input coefficient was cut back drastically which cancelled out the increase in employment and
caused a drop in the employment coefficient.

In the period, demand for the info-communications assistance property sector’s products has
increased rapidly. But the increase of the demand for labour of the sector was not so high.

Using the employment inducement coefficient, which indicates volume of work inputs necessary
directly and indirectly to produce one unit of need, that of the info-communications sector in the US is
21.02 and that of Japan is 21.40, and that of the sector is not related to info-communications in the US is
22.72 and Japan is 21.71. Those of the US are similar to those of Japan. The employment inducement
coefficient of the info-communications sector is similar to the sector not related to the info-
communications.

As for the info-communications sector, the absorption of employment (the employee input
coefficient) is not so strong, but the indirect employment inducement to another industry (the employment
inducement coefficient) caused by the increase of the needs of the sector is high, so the employment
inducement effect of the sector is as high as that of the sector not related to info-communications, whose
absorption of employment is strong.

110



5. Analysing the development of the info-communications technology anfdrecast on the
future economy (using MPT I-O Model)

| explained the outline of the analysis using the MPT I-O Model.

Also | analysed commonly the US info-communications industry based on the MPT I-O Model
which was slightly modified.

| think the MPT I-O Model has some advantages to analyse the changes of each industry for the
innovation of info-communications technology. Because it has more detailed sectors in
info-communications industry.

It will be important and significant to analyse each 1-O table of OECD countries by common
framework based on the MPT I-O Model, which will bkear how the information will change the
industrial structure in future.

As for forecast for the future, it will be important to forecast on the final demand structure and
the state of industrial technology in each industry.

On the I-O table, input coefficient indicates “production technology”. Specially to forecast the
production technology in future, we must grasp correctly the change of info-communications technology
which will promote the change of industrial structure.

1. Forecast on the future info-communications technology

It will be difficult to forecast on the input coefficient which indicates production technology
based on the trends of past. In each OECD country, it will be better to research the development and the
extension of info-communications technology through interviews.

Using the common framework based on the MPT I-O Model which will be also modified by
introducing the forecast on the changes of production technology, it will be worth while OECD countries
will make 1-O model of the same future year.

At that time, we’ll adopt the same input coefficient of info-communications sectors which will
be the most advanced ones, because the info-communications technology will be spilledeawtr to
country.

2. Forecast on the final demand

As for the forecasting of the final demand in each country for the future, it will be done using the
extrapolation of trend based on the Macro-econometric model.

And in the component ratio of the final demand sectors, we will consider the increase of the
demand of the investment caused by the construction of the info-communications infrastructure.

Using the common future technology (1) and the future final demand estimated by the
Macro-econometric model (2), we can grasp the scale of the economy and the component ratio of the
industries. And perhaps we will be able to estimate the economic influence by the development of the
info-communications in each OECD country, and the difference caused from the structure of the industry
in each country.
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SUMMARY OF DISCUSSION TOPICS FOR OECD WORKSHOP JUNE 28-29, 1995

Pasi Rutanen
Ambassador to OECD, Government of Finland

The speakers of the last session are supposed to make concluding remarks on the preceding
sessions to "synthesise the debate". In addition to this Ambassador Rutanen will make comments on:

-- the OECD Ministerial Communiqué of 24 May 1995 and the role of the Organisation in the
GIS/GlI;

-- education and the uptake of new information society;

-- promise for job creation; policy recommendations and the G-7 Halifax Summit of
16 June 1995;

-- the Asia-Pacific Information Infrastructure; Seoul Declaration of 30 May 1995 and Action
Plan/Joint Statement on social implications and human resources development;

-- the OECD/KISDI joint conference in Seoul 26-28 April, 1995; the chairmen's summary on
information technologies in socio-economic development;

-- the integration of developing countries into the GIS;

-- the process of saocial transformation that will engender modern information "intelprises" as
players in the "wisdom game"; netizens" as new social class; the "post-illiterates” and the
"symbolic analysts".

On the OECD discussion, Ambassador Rutanen will make the following remarks:

The OECD Ministerial Meeting on 23 and 24 May 1995 was looking for a strategy that would
improve our ability to adjust and compete in a globalised world. Ministers undertook better education and
training (including lifelong learning) as part of their strategy.

One of the major focuses was OECD member countries' quest for knowledge-based societies,
including the Organisation's work on the Global Information Society-Global Information Infrastructure.

The Communiqué had a short paragraph on the GIS/GII. In the discussions the advanced GIS
countries (Canada and Finland) were outlining the following tasks for the OECD:

-- further define the content, shared objectives, commonality of purpose and common vision of
the GII/GIS;
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-- continue examining the economic effects and policy issues raised by the development of
information infrastructures and services and by national information initiatives and strategies
undertaken;

-- evaluate the impacts on job destruction, creation and re-orientation of employment;

-- continue OECD's leadership role in the promotion of information security, in order to protect
privacy and financial transactions, and to enforce intellectual property rights;

-- work on educational needs connected with the development of information society, including
life-long learning and the training of teachers;

-- define the roles of governments in outlining common principles and appropriate regulatory
reforms/regimes/frameworks, and in enhancing harmonisation of standards of Member
countries aimed at encouraging competition an private sector investment in the GII/GIS;

-- initiate work for international understanding/agreements/arrangements to lay a framework for
international electronic commerce;

-- explore ways of safeguarding universal service, also ensuring that the developing economies
are not excluded from GII/GIS.

The challenge of knowledge-based economy has been discussed with growing intensity also in
the context olinemployment Large portions of our populations are threatened to be left dhisofiew
economy. The ones who can ride the wave of the chaegelghe benefits. This was behind the
Ministers' request in the communiqué to examine the possibility of developing standards and indicators for
human capital investment.

It is essential that the new sets of indicators or the economics of the GIS are not developed in a

vacuum,-- that they are policy-relevant and comprehensible to the political decision-makers and to the
general public. The information in the knowledge-based society belongs to everyone.
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IT SPILLOVERS AND PRODUCTIVITY GROWTH: AN EMPIRICAL APPLICATION TO
FRANCE

Abstract of the paper by Hans van Meijl & Luc Soete
MERIT

A crucial feature of the knowledge creation process is the existence of externalities or spillover
effects. The existence of such spillover effects has been shown to be crucial for the long termagrowth
of an economy. Authors both of the "new" growth tradition (Romer, Helpman) as well as those with a
more evolutionary perspective on technological change (Dosi, Freeman, Nelson) have stressed that the
generation of these spillovers differs among sectors or among technologies. Especially, a "pervasive"
cluster of new technologies (Freeman, Clark and Soete, 1982) or general purpose technology (Helpman
and Trajtenberg, 1994) is expected to create important spillovers for the economy. This paper analyses the
existence and magnitude of spillover effects related to the current pervasive or general purpose technology:
Informational Technology (IT).

Following Griliches (1979), we first distinguish between two types of research and development
(R&D) spillovers. On the one hand, externalities may occur because downstream users do not pay the full
value of the input. This type of spillovers is callgate rent spillovers Rent spillovers are "embodied”
in purchased goods and are measured by using the capital and intermediate inputs purchases matrix
weights (Wolff and Nadiri 1993). On the other hand there &risivledge spilloversideas discovered in
one sector which are used by research teams in other &ectéisowledge spillovers increase the
productivity of the sector's own research efforts and can be either related or unrelated to good purchases.
Knowledge spillovers related to good purchases can again be measured by capital and intermediate inputs
purchases matrix weights. We call thesput related knowledge spillovers Knowledge spillovers
unrelated to good purchases or what we will qgalte knowledge spilloversare considered to be
dependent on the "technological" closeness of the sector. Griliches (1990) identified five possible
methods to measure this technological distance. We use here the one developed bydEetn(d@88)
based on he Canadian cross-classification of patents by industries of "production” and industry of "use".
This so-called Yale "flow-tru” or technology flow matrix corresponds in our view most closely to a
measure of the technological closeness of sectors. Previous studies which measured spillover effects
examined only one of the spillovers concepts. The major contribution of this paper is the development of
an analytical framework which treats these three spillover concepts: "pure rent spillovers", "input-related
knowledge spillovers" and pure knowledge spillovers" at once.

The second major contribution is that these spillover concepts are being analysed for Information
Technology. The magnitude of spillovers related to IT, as pervasive or general purpose technology are
expected to be large. According to Freeman and Soete (1987 and 1994), Freeman and Perez (1988) and
David (1992) information technology corresponds today to the major new key technology pervasive across
all sectors of the economy. Investments in IT goods, for example computers, are expected to have a large
influence on the productivity level in every sector. However, many empirical studies, who used the
production function approach as we do in this paper, have searched for the influence of IT on productivity
and have not found a statistically significant relatiorféhifn this paper we investigate this so-called IT
productivity paradox by splitting the various spillover effects into IT and non-IT spillovers.
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We use mainly French INSEE input-output and sectoral data covering the period 1977-92. The
reason for doing so is purely pragmatic. French input-output data are probably among the best in the
world, available at a relatively high level of disaggregation, and regularly updated.

As in most other OECD countries, the IT sectmes small in economic production terms. They
only represent 1,87 per cent of actual French production. However, in R&D terms they perform 26.2 per
cent of total R&D (BERD). Estimation results indicate that besides internal R&D, R&D spiétfeets
are important for productivity growth. Especially, the spillover effects related to IT capital goods turn out
to be significant and large in magnitude. While Bresnahan (1986) using a different methodology found
that the spillovers from computers to the financial services were high during the 1958-1972 period, our
findings, consistent with results of some other recent studies, indicate that the influence of information
technology has spread in the more recent period over the whole economy. Information technology is how
a truly pervasive, general purpose technology which appears to boost productivity growth across the whole
economy.
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NEGLECTED DIMENSIONS OF THE PRODUCTIVITY PARADOX: USERS,
COMPLEMENTARITIES, AND INFRASTRUCTURE

Ed Steinmueller
University of Limburg, Maastricht, The Netherlands

Recent and preliminary evidence has suggested that the ICT productivity paradox is being
resolved” Whether or not this evidence is extended and buttressed by additional studies, the ICT
productivity paradox should be seen as a fundamental indictment of our ability to measure what matters
and as a failure of the predictiviee( scientific) content of economic analysis. Stated in general terms, the
ICT productivity paradox involved economic organisations (including those operating under profit
incentives) investing in a specific class of intermediate goods for a prolonged period without achieving
widespread improvements in their measured productivity. The element of paradox in this behaviour is
what would motivate such behaviour over a sustained period.

One clue to this puzzle comes from a variant of the ICT productivity paradox, the ICT profit
paradox. Why did organisations with a profit motive continue to invest in information techredegy
though, on average, there was no correlation between the extent of their investment and increases in their
profits? Economists generally recognise that this particular "paradox" may be resolved by noting that we
would expect competition to bid away excess profits from any investment (including ICT). While perhaps
too facile, this explanation should also suggest a particular line of quantites@arch involving the
timing of adoption of ICTs and the variability in the length of the time that firms take in experiencing
changing in business performance. It may generally be true that the adoption of ICTs begins as an effort
to save costs that becomes transformed into a process of product differentiation that raises costs back to
near the original levels. The inability to accurately measure productivity in he more highly differentiated
product offerings coupled with competition that makes these offerings the norm meansvsbaral
increases without increasing either profits or productivity. This explanation resolves the paradox, but has
not been systematically established empirically.

It seems more likely that ICTs do offer productivity improvements, but that the realisation of
these improvements is quite difficult. If we are to understand the impediments to realising these
productivity improvements, then research in three areas should be stressed in coming years.

First, we need to better understand how users incorporate ICTs into their organisations. The
literature on thisarea ranges from impressionistic generalities such as those offered by Beniger to very
specific and somewhat didactic case studies such as those in Zuboff or more generally in the organisational
literature. Perhaps the greatest promise indhéa is the development of sectorally specific studies of
which Flamm's article in Crandall and Flamm's study of telecommunications is a useful departure point.
Flamm observed that computer costs fall more rapidly than transmission costs while switching
costs(which should also benefit from the factors driving down computer prices) increase. One of the
explanations offered by Flamm was that the competitive ideal may not have, after all, had that great an
impact on telecommunication tariffs, a point made by Mansell in her comparative study of the new
telecommunications. The key lesson | take from this discussion is that the adoption of ICTs occurs in a
particular industrial context and the analysis of how users deploy, and for what purposes they deploy, ICTs
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is the key determinant of what we should expect to see in the realisation of the productivity improvements.
From this perspective, the natural follow up is the examination of specific tasks to whicar&Caygplied

and the quantitative estimation of the consequences of these uses in which | expect that product
differentiation should play a much larger role in our explanations. After all, we know from theory that a
monopolistically competitive world is one in which investment in capacity serves to absorb profit and a
move toward monopolistic competition is likely to involve scant gains in measured productivity.

Second, the diffusion of ICTs involves a broad range of complementary developments. In
practice, ICTs are components in a system of production of goods and services. For example, desk top
publishing, initially a software capability in personal computers drives complementary demands for high
quality printers and printing services. Desk top publishing is diffused to the extent that these
complementary capabilities exist. Central to these capabilities is the existence of human skills. | does
little good to have the technological capabilities if the complementary human capabilities hheemot
developed. Just as in the case of the organisational dimension, the development of capability can absorb
substantial resources. There is no question that enormous amounts of human capital investment, both
formal and informal, have been devoted to learning how to use the new ICTs. It is also clear that there are
substantial variances within the labour force in the level of these skills. While computer literacy is
increasingly a requisite for employment, that term may be deceptive, particularly as we talle\edvout
increasing levels of "user support" necessary within modern organisations. It may well be true, for
example, that moderate gains in the level of knowledge, with current equipment and software standards
serves to generate a greater range of problems requiring solution and "support." This problem may even
be exacerbated by the dynamics of competition in the software industry where application programmes are
rapidly growing more complex, perhaps outstripping all but a few users' capabilities to master their
intricacies. Meaningful measures of the human capital investments associated with the diffusion of ICTs
are a needed first step to help us resolve productivity issues.

Third, and last, we need to think more seriously about the infrastructures thathi@e&s
promised to provide in developing the “information society." There has now been a long debate about the
contribution of ICT production to various measures of social welfare. Yet, it seems clear that the use of
ICTs is where much of the social welfare is to be generated. The infrastructure that ICT creates is one in
which the information generation and use would be getting easier over time. Is tbéséRe Are we
approaching interoperability? Are the standards that we have for the transport of information along the
global information infrastructure going to contribute or impede the public's enthusiasm fartuhés
What are the social losses from the absence, delay, or incompatibility among the standards for all which
compliance is largely unenforced and unmonitored? The answers | would make to all of these questions
would suggest that we should not get a very high grade for our efforts to construct a meaningful
information infrastructure, an effort that is certainly a prerequisite to any meaningful use of the term
information society. Can we do better next term?
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TELECOMMUNICATIONS IN TRANSITION: UNBUNDLING, REINTEGRATION AND
COMPETITION

David J. Teece
University of California

l. Introduction

The world economy is experiencing a technological revolution, fuelled by rapid advances in
microelectronics, optics and computer science, that in the 1990s and beyond will dramatically change the
way people everywhere communicate, learn, and access information and entertainment.  This
technological revolution has been underway for about a decade. The emergence of a fully-interactive
communications network, sometimes referred to as the “Information Superhighway” is now upon us. This
highway, made possible by fibre optics and the convergence of several different technologies, is capable of
delivering a plethora of new interactive entertainment, informational and instructional services that are
powerful and user-friendly. The transition from analogue to digital technologies, the expanding bandwidth
of the enabling platform, and the shift from regulated to competitive environments have all service to
make the 1990s the decade in which the Information Superhighway will be built and used. A true
revolution in the delivery of entertainment, information, transactions and telecommunications services is at
hand.

This paper outlines these technological changes and explores their implications for competition
policy, industry structure, and business organisation. Part | introduces competition as an organisational
model and discusses the existing structure of the telecommunications industry in the United States. Part Il
describes recent technological advances that change the conditions underlying the current regulatory
structure of the telecommunications industry and challenges the effectiveness and validity of the current
regulatory scheme. Part Ill discusses how innovation impacts what has been considered the natural
monopoly of local exchange. Part IV advances five principles that should guide policy modification. Part
V explores how eliminating the line-of-business restrictions created by the Modification of the Final
Judgemerit between the government and American Telephone and Tele@aplwill accelerate
competition and stimulate the development of the Information Superhighway. Ameritech's Customer First
Plan is presented as a 'viable means to enhance competition, avoid redundant investment, and increase
service innovations and technological advances. Part VI discusses the impact of removing interLATA
restrictions.

The organisational model most capable of delivering advanced services universally and at low
cost is one that relies on competition and co-operation. Competition will ensure that incentives exist to
provide new services at low cost. Co-operation, governed by antitrust laws, will ensure that the various
networks based on copper wires, coaxial calfilese optic cables, and airwaves are knit together into a
“network of networks." In combination, competition and co-operation will ensure that vestigial elements
of any remaining essential facilities in the local exchange business are accessible in a non-discriminatory
fashion and that people can communicate anytime, anywhere, to anyone.
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The United States has already moved quite some distance toward implementing this model.
Since the late 1970s, the government has embraced competition as a matter of public policy for the
telecommunications industry. Moreover, “the genie of competition has been set loose from the bottle and
is unlikely ever to be squeezed back in.” Nor shaitld In the United States, if notverywhere,
competition is far and away the most promising route for efficiently bringing forwarchdienced
telecommunications services needed to enhance global competitiveness in the decades ahead. However the
existing structure prevents realisation of the benefits of integration. The predivestiture Bell companies,
whatever their faults, did bring forward network innovation that kept the United States second to none in
the efficient provision of telecommunications services for decades. The benefits of the former integrated
system can be available today. Many of the problems of the existing system, such as declining
investment, slow rates of new product innovation, and limited network innovation, can be addressed if the
embargo under which the Regional Bell Operating Companies (RBOCs) are operating is lifted. When
coupled with unbundling of the local exchange, removal of the interLATA restriction will create a
framework that allows market forces to determine whether services are offered by an integrated or a
nonintegrated entity and how different services are priced. This will leave federal and state regulators
more focused on monitoring safeguards and championing innovation rather than simply standing in
innovation's way. Also, inefficient investments that have sprung up purely as artefacts of regulation will
fade away, as they should. Scarce investment dollars can then be steered where they need to go: not into
the unnecessary duplication of facilities, but rather, into the building of advanced digital intelligent
networks.

This model based on competition is by no means a pipe dream, It is the logical conclusion of the
trend selected in the late 1970s and early 1980s to increasingly rely on competition rather than regulation
to organise the market. The model already finds full expression in New Zealand, whémesthand
Telegraph Office (PTO) provider was privatised and the market was opened to competition. The “Kiwi
share” seta price cap on residential rates that moves with the rate of inflation and New Zealand's antitrust
laws safeguard the interconnection rights of new entrants. Tremendous productivity improvements
followed privatisation and deregulation bringing New Zealand to a leadership position in the
modernisation of telecommunications infrastructure.

. ENABLING TECHNOLOGIES

The continued rapid evolution of a number of key technologies facilitates the development and
deployment of advanced broadband telecommunications services in the United States and abroad. These
technologies enable voice, data, and images to be created, processed, stored, and delivered using a variety
of wired and wireless technologies that were little known only a few years ago. Interactive multimedia for
instance, mixes and combines a variety of communication methods, sounds, graphics, still photos, motion
video, and the written and spoken word, in a computer-controlled environment. The familiar functions of
the computer (manipulating data bases) and the TV set (displaying pictures) now combine to give us an
expanded concept of multimedia, drawing on advanced software developments and protocols and powerful
microprocessor architectures.

Some key technologies that provide the enabling platform for these new telecommunications
services are:

1. Bandwidth ExplosionThe conversion to digital systems permits expansion in the number of

channels carried by a transmission media. Optical fibre also permits a dramatic increase in
the bandwidth that can be transported from point to point.
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2. Enhanced Videoprocessor PowelNew RISC-based microprocessors and digital signal
processors permit faster, more efficient, and thus lower cost switching. data access, and
digital compression.

3. Reductions in Memory Cosin recent years, the unit cost of memory has fallen dramatically,
thus allowing cost -effective storage and retrieval of large libraries of digital context.

4. Software Breakthrough&oftware developments are putting quick, low-cost programming,
access to large data bases, and inter-operability, which facilitate the integration of different
types of media into multimedia products. Stored program control has dramatically improved
the versatility of telecommunications products. Software breakthroughs are also permitting
seamless, user-friendly operation.

5 Wireless Modulation.Techniques such as trunking have been developed and are now being
deployed that dramatically increase the capacity of the radio spectrum for voice and data.

Many of these technological developments change the conditions that form the basis of the
current regulatory structure of telecommunications, making many of those regulations obsolete.
Recognising this, regulators and courts have begun to promote competition as the underlying principle for
the organisation of the telecommunications industry. Some regulatory changes include additional
spectrum allocations for new services such as Personal Communication Servers (PCS) and Enhanced
SMR, Federal Communication Commission (FCC) co-location and open network architéotifg
policies, the lifting of information-services content restrictions on the RBOCs in July 1991, and a July
1992 FCC ruling permittingpcal exchange carrier deployment of video dialtone. Without these and other
regulatory changes, the Information Superhighway would be just a dream.

Indeed, it is well to recognise that the United States no longer holds a commanding lead in
telecommunications. As one observer has noted:

“The rate of network improvement in other countries is more rapid than in the United States and

we are in serious danger of falling behind. For example, both Europe and Japan have plans to
have a universal broadband service available by the year 2015, with fibre connections to every
subscriber”
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DG V dealing with policy development, to prepare concepts for active labour market and employment
activities through adequate structural Funds measures. The main objectives pursued by his unit are:

-- to analyse the factors underlying industrial change;

-- to provide forecasts of the impact of industrial change on the different economic sectors and
areas affected by industrial change;

-- to develop pilot actions relating to measures to anticipate, prevent and deal with industrial
change;

-- to ensure close co-operation with other Community policies relating to industrial change;

-- secretariat to the high level expert group on the Information Society.

CHARLES REID HULTEN has been Professor Economics at the University Maryland since
1985, and is also a Research Associate of the National Bureau of Economic Research and Chairman of the
Conference on Research in Income and wealth.

Prior to joining the University of Maryland, he was a Senior Research Associate at the Urban
Institute (1971-1978). He has also been a Visiting Professor of Economics at the European Institute of
Business Administration (1992), a Visiting Scholar at American Enterprise Institute (1988-1992), and a
Visiting Research Fellow at the World Bank. His undergraduate and Ph.D. degeedsm the
University of California, Berkeley (1965 and 1973 respectively).

Professor Hulten's research interests include the areas of productivity analysis, economic growth
and capital formation, and tax policy and the measurement of economic depreciation. He serves on the
Editorial Board of the journdtconomic Inquiry

YUMIO IMAMURA is the Managing Director of Japan Users Association of Information
Systems (JUAS).

Other positions held in the past by Mr. Imamura include: Managing Director, Asia Pacific
Office of Unix International, Inc. (1989-93); Deputy General Manager of Advanced Technologies
Business Group, CSK, Ltd. (1987-89); Vice-President, KITA Electronics, Ltd. (1985-87). From 1961 to
1985, he worked for Fujitsu Ltd. where he was Manager of Systems Support Depa@wenseas
Business Group and Manager of Public Institution Systems, System Engineering Group and Manager of
Senser Based Systems Development Department, Computer Group.
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Mr. Imamura graduated from Graduate Waseda University with a Bachelor of Electronics
Engineering in 1961.

DAVID L. JOHNSTON is Chairman of the Federal Government's Advisory Board on the
Information Highway and the Canadian Institute for Advanced Research.

Mr. Johnston began his professiort@reer as Assistant Professor in the Faculty of Law at
Queen's University (1966), and later in the Law Faculty at the University of Toronto (1968). In 1974 he
became Dean of the Faculty of Law at the University of Western Ontario and was later named Principal
and Vice-Chancellor of McGill University (1979). In 1994, he returned to McGill's Faculty of Law as a
full-time professor. Mr. Johnston has also served on many provincial and federal task forces and
committees and on the boards of a number of companies. He has been President of the Association of
Universities and Colleges of Canada and of the Conférence des recteurs et des principaux des universités
du Quebec. He has chaired the National Round Table on Environment and Economy and was a member
of the Federal Government's Steering Group on Prosperity.

Mr. Johnston holds degrees from Harvard University (B.A.), Cambridge University (LL.B.) and
Queen's University (LL.B.). His academic specialisations are securities regulation, corporation and labour
law, and law related to the environment and sustainable development. He is the author of four books and
numerous articles in academic journals. Among many honours accorded to David Johnston are honorary
doctorates from ten universities and the Order of Canada (Officer).

PETER JOHNSTON has worked with DG XIlII of the Commission of the European
communities since 1988. As the head of programme preparation and follow-up, he is responsible for the
strategic planning of European telecommunications research (the RACE programme from 1988 to 1995,
and R&D in thisarea under thdth Framework programme: 1994-1998), and for economic and social
assessments of telecommunications developments in the European Community. He has also had a
specific responsibility for EC actions in the area of telework stimulation, with a view to diversification of
employment opportunities and increasing the flexibility and competitiveness of European industry.

Dr. Johnston has wide experience in international research co-ordination: from 1976 to 1984, he
worked at the OECD in co-ordination of scientific and environmental research actions, and from 1984
to 1988 he was responsible for research in Her Majesty's Inspectorate of Pollution in the UK Department
of the Environment. He read physics at Oxford University, and was involved in solid-state and nuclear
physics research, as a Fulbright-Hays scholar in Carnegie Mellon University, and at Oxford University
until 1976.

BRUNO JULLIEN is Professor of Economics at ENSAE and Ecole Polytechnique, and he is
Chargé de recherche at CNRS and Crest-Laboratoire d'Economie Industrielle. His previous p@siions
Professor at EHESS- Paris, at hec-- University of Lausanne, and at Institut National des
Télécommunications and Research Fellow at CEPREMAP, Paris.

Professor Jullien received high.D. in economics frontHarvard University, Cambridge and
graduated from Ecole Polytechnique and ENSAE, Paris.

129



FRANK R. LICHTENBERG is Professor and Head of the Economics Group at the Columbia
University Graduate School of Business, and a Research Associate of the National Bureau of Economic
Research. He receivedBaA. with Honors in History from the University of Chicago and an M.A. and
Ph.D. in Economics from the University of Pennsylvania. He has condtededrch on a variety of
subjects including productivity, corporate control, technological change, research and development, and
information systems. His articles have been published in numerous scholarly journals and in the popular
press. His booKorporate Takeovers and Productiviigs been published by MIT Press.

He has been awarded research fellowships and grants by the National Science Foundation, the
Fulbright Commission, the Brookings Institution, the Alfred P. Sloan Foundation, The German Marshall
Fund, and other organisations. He has served as a consultant to private organisations and government
agencies including the Securities Industry Association, Pfizer, Inc., the Community Preservation
Corporation, the RAND Corporation, the Bureau of the Census, the New Yorkaigr Board, Touche
Ross and Co., and the American Federation of State, County, and Municipal Employees. He is affiliate of
Law and Economics Consulting Group, Inc.

DAVID LUCK is a Research Manager at the Federal Bureau of Transport and Communications
Economics in Canberra, Australia.

David is an economist who has worked primarily in transport fields but has undertakegea r
of research projects in Communications. Most notable of these was a study of the costs of community
service obligations in telecommunications in Australia. This was a key piece of research which assisted
the policy debate prior to the introduction of competition into telecommunications in Australia in 1992.

More recently, David participated in the Bureau's Communications Futures Project, a small
research team that investigated likely developments in communications in Australia over the next decade.

ROBIN MANSELL is Professor of Information and Communication Technologies and Head of
the Science Policy Research Unit's (SPRU) Centre for Information and Communication Technologies at
the University of Sussex.

Since joining SPRU in 1988 heesearch has focused on the economic and social impact of
advanced information and communication technologies with a particular emphasis on innovations in
telecommunications as well as policy and regulatory issues. She worked as an Administrator with the
OECD Information, Computers and Communication Policy Division (1986/87) and as an academic and
consultant in Canada, the United States and Europe.

She is the author of many scholarly works on technical and institutional change in advanced
information and communication technologies includifidge New Telecommunications: A Political
Economy of Network EvolutipnSage, London, 1993; The Management of Information and
Communication Technologies: Emerging Patterns of ContAdlib, London, 1994 (editor/contributor);
andStandards, Innovation and Competitiveness: The Politics and Economics of Standards in Natural and
Technical Environment&dward Elgar, Cheltenham, 1995 (co-editor/contributor).
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HANS VAN MEIJL studied general economics at the Faculty of Economics and Business
Administration of the University of Limburg from 1986 until 1991.

In February, 1991, he started a PhtBsearch project on the importance of a "strategic" high-
tech industry for the long-term competitiveness of Europe. His Ph.D. has been approved and the official
ceremony will take place in September 1995. Insights from the economics of technical change and new
trade and growth theory have been used to explain the links between technology and economic
performance. The measurement of the influence of R&D, R&D spillover effects, and information
technology on productivity growth have provided an empirical background.

RIEL MILLER is a Principal Administrator in the Advisory Unit to the Secretary General of
the OECD, Paris.

He started his career as a professional economist in the early 1980s at the OECD's Economic and
Statistics Directorate. From the mid-1980s up until 1994, he worked in four difference areas of the
Ontario Government: the Legislature, the Ministry of Colleges and Universities, the Ministry of Finance,
and the Ministry of Economic development and trade. He has also worked on projects with a number of
OECD directorates, including: the Directorate for Education Employment, Labour and Social Affairs, the
Directorate for Science, Technology and Industry, and the newly established Territorial Development
Service. As a consultant he has worked as a third party developer for Microsoft Multiplan and Excel, for
the Ontario Federation of Labour and the Alliance for Converging Technologies. As a manager in the
Senior Management Group of the Ontario Civil Service he was directly involved wit the introduction of
new information technology systems and the associated "re-engineering”. Recent publications are in the
areas of human capital accounting, economics of the knowledge economy, and community economic
development policy and practice.

Riel Miller holds a Ph.D. in economics from the New School for Social Research, New York; a
masters in Social and Political Thought from York University, Toronto; and an honours BA in Economics
and Palitical Science from Carleton University, Ottawa.

GUNTHER MOLLER is the Secretary General of the European Association of Manufacturers
of Business Machines and Information Technology Industry (EUROBIT) and Managing Director of the
European Information Technology Observatory (EITO) and Director General of the German Information
Technology Manufacturers' Association within VDMA and ZVEI.

Past positions held by Mr. Mdller include: Director of the Brussel's Liaison Office of the

German Machinery and Plant Manufacturers' Association (1971-78) and Judge, District Court, Frankfurt
(1969-71).
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FRANCO MORGANTI is Executive Vice-President of Databank Consulting (formerly
Teknibank), Milan and of the holding Group Databank.

Mr. Morganti is a Master in Engineering at the Politecnico (Milan) and was Visiting Professor of
Telecommunications Economics from 1985 to 1992 at Politecnico and at the University of Bergamo.
In 1981/82, he acted as counsellor to the Prime Minister Spadolini, where he leaded a working team on the
telecommunications reform. From 1977 to 1984, he was advisor to Ministries of Industry and of State-
owned Companies. From 1981-1984 he was Member of the Board of STET, the telecom holding
company.

He has been project-leader in various studies committed by private and State owned companies
as well as by the UE Commission (DG XllII) from 1989, namely on telecom policies and strategies as well
as on strategic decision making of companies like Italtel, AT&T Europe, Telecom Italia and STET.

He edited two books in Italy and various papers on economics newspaper and reviews.

STEPHEN NICKELL is Professor of Economics at Oxford University and Fellow of Nuffield
College (since 1984).

He was previously Professor of Economics at the London School of Economics.

Professor Nickell is also: Fellow of the Econometric Society (1980); Fellow of the British
Academy (1993). Other past memberships include: Council, Econometric Society (1987-93); Council,
Royal Economic Society (1984-94); Founding Council Member, European economic Association
(1985-88).

Professor Nickell has published extensively on investment, employment, wage determination,
unemployment and productivity.

YASUHISA NISHIKAWA is Director of the Statistical Planning Office. Finance Department,
Ministry Secretariat, Ministry of Posts and Telecommunications (MPT).

Past positions held by Mr. Nishikawa include: Director, Postal Saving Department, Kanto
Regional Bureau of Postal Services (1993); Deputy Director, Broadcasting Division, Chugoku Regional
Bureau of Telecommunications (1985); and Postmaster, Kasamatsu Post Office (1984).

Mr. Nishikawa received his B.A. (Law) from the University of Tokyo in 1979.

LARS-HENDRIK ROLLER is Director of the research area "Competitiveness and Industrial
Change (CIC)" at the Wissenschaftszentrum Berlin (WZB) and has been on the faculty at INSEAD since
1987.

He also holds the chair for industrial economics at Humboldt University in Berlin and is a fellow
at the Center of Economic Policy Research (CEPR) in London.
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Professor Roller holds a degree in computer sciences from Texas A&M University, master
degrees in artificial intelligence and economics from the University of Pennsylvania, and a Ph.D. in
economics from the same institution.

His research interest are in the area of market structures, competitiveness, and competition
policy.

PASI RUTANEN is the Permanent Representative of Finland to the OECD.

Mr. Rutanen graduated from Helsinki University with a master's degree in political science. He
worked as a journalist from 1960 to 1970, serving notably as chief correspondent for the Finnish
Broadcasting Corporation in the United States from 1964 to 1970.

Joining the Finnish Foreign Service in 1970, Ambassador Rutanen's first overseas p@&sgngs
to Cairo and Geneva. He became Director of the Foreign Trade Department in 1978 before going to
Washington as Deputy Chief of Mission in 1980. He was appointed Ambassador to the Philippines,
Thailand and Burma in 1984, returning to Helsinki as Deputy Director General for Development
Co-operation in 1987. Since 1989 he has been Foreign Policy Adviser to the Prime Minister.

Mr. Rutanen has been a member of Finnish delegations to UN and OECD conferences, and
Chairman since 1989 of the OECD Group on Consultations for Major International Meetings. He is the
author of numerous articles and five books dealing with international political and economic questions, the
latest -- on the Pacific Basin -- having been published in 1987. A sixth book, a personal account of
multilateral diplomacy, will appear shortly.

LUC LOUIS GILBERT SOETE (Brussels, 1950, Lic. Econo., M.A. Dev. Econ. (Ghent),
Ph.D. Econ. (Sussex) is Professor of International Economics at the Faculty of Economics, University of
Limburg, the Netherlands and Director of the Technology Research centre MERIT (Maastricht Economic
Research Institute on Innovation and Technology), which he set up in 1988.

Before coming to Maastricht in 1986, he worked at the Department of Economics of UFSIA,
University of Antwerp, the Institute of Development Studies and the Science Policy Research Unit
(SPRU) at the University of Sussex, England. He was Visiting Associate Professor at the Department of
Economics, Stanford University. He has recently been appointed chairman of the Commission's High
Level Expert Group on the Social and Societal Impacts of the Information Society. He is also
co-ordinating for the OECD's Directorate for Science, Technology and Industry, the Review on
Technology, Productivity and Employment requested by the G-7.

Professor Soete is a member of the Scientific Committees of CEPREMAP, Paris; DIW, Berlin;
the CIAR Economic Growth programme, Toronto; Pdle Universitaire Européen, Grenoble; and IIASA,
Laxenburg.

His research interests include both the theoretical and empirical study of the impact of
technological change on employment and international trade and investment, as well as the related policy
and measurement issues. He has published a number of books and articles on the social and economic
aspects of technological change, in particular information technology. His most recent book with
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Professor Chris Freeman (1994), published by Frances Pinter Publishers, London\igatitefdr All or
Mass Unemployment: Computerised Technical Change into the 21st Century

GENIO STARANCZAK is the Director-- Forecasting Systems for Bell Canada where he is
responsible for productivity analysis, local rate simulations and regulatory policy. Mr. Staranczak
develops economic and statistical support for Bell Canada's rating strategies and regulatory initiatives.

Prior to assuming his current position Mr. Staranczak served as Director of Macroeconomics.
He directed a team of economists who forecast key economic indicators for Canada, and the provinces of
Ontario and Quebec.

Mr. Staranczak holds a Ph.D. from Queen's University. He has taught at Concordia University
and currently is a member of Statistics Canada Price Advisory Committee.

W. EDWARD STEINMUELLER , Professor of the Economics of Technical Change at MERIT
and the University of Limburg received H#h.D. from Stanford Universitwhere he was previously
employed as Senior Research Associate and Deputy Director at the Center for Economic Policy Research.

Steinmueller has also been a consultant in the area of antitrust economics for over fifteen years
and has been involved in cases in the telecommunications, computer, and newspaper industries.

He has taught courses in the economics of regulation and antitrust, the economics of technology
and econometrics. His research interests include the economics of information and information
technology industries, the economics of public policy in areas related to science and technology, industrial
economics, and the relationships among social, organisation, and technological factors in the production
and adoption of new technologies. He is internationally known for his work on integrated circuit
economics and the economics of basic research.

LESTER D. TAYLOR is currently Professor of Economics and Professor of Agricultural and
Natural Resource Economics at the University of Arizona in Tucson. He research since 1975 has focused
heavily on demand and pricing in the telecommunications industry, and is most recently the author of
Telecommunications Demand in Theory and Practidde has consulted extensively with telephone
companies in North America and Europe.

Professor Taylor has a Ph.D. in economics fidanvard University, and has taught at Harvard
and the University of Michigan in addition to the University of Arizona.

DAVID J. TEECE is an authority on matters of technological change and organisational
structure, particularly as it relates to anti trust policy and regulatory policy. He is the Mitsubishi Bank
Professor at the Haas School of Business at the University Berkeley where he also directs the Institute of
Management, Innovation and Organisation.
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Professor Teece haskRh.D. in Economics from the University of Pennsylvania and has held
teaching and research positions at Stanford University and Oxford University. He has testified before
Congress on regulatory policy and antitrust policy, has authored over 100 publications, and is the editor of
Industrial & Corporate Changan Oxford University Press Journal.

He is currently preparing (with R. Harris) a monograph, Unbundling and Reintegration in the
Telecommunications Indusiryor the American Enterprise Institute's program on telecommunication
policy titled Telecommunications DeregulationHis most recent publication in telecommunications is
"Telecommunications in Transition: Unbundling, Reintegration, and Competitidbfichigan
Telecommunications and Technology Law Rey#wMich. Tel. Tech. L. Rev. 4).

HAL R. VARIAN is the Reuben Kempf Professor of Economics and a Professor of Finance at
the University of Michigan. He received I8sB. degree from MIT in 1969 and his MA (mathematics)
and Ph.D. (economics) from the University of California at Berkeley in 1973. He has taught at MIT,
Berkeley, Stanford, Oxford, and several other universities, and has been at the University of Michigan
since 1977.

Professor Varian is Fellow of the Guggenheim Foundation, the Econometric Society, and the
American Academy of Arts and Sciences. He has served as Co-EditorAohéniean Economic Review
and is currently on the editorial boards of several journals. Professor

Professor Varian has published numerous papers in economic theory, industrial organisation,
public finance, information economics and econometrics. He is the author of two major economics
textbooks. He recent work has been concerned with the economics of information technology.

LEONARD WAVERMAN is Professor in the Department of Economics, Director of the Centre
for International Studies, University of Toronto and is also Director of the Global Forum on Competition
and Trade Policy. Dr. Waverman is also a Principal of Law & Economics Consulting Group and editor of
the Energy Journal

He has been a visiting scholar at the University of Essex, Stanford University and the Sloan
School at M.I.T. and also a Visiting Professor at INSEAD (Fontainebleu) and at ESSEC &wuabéaech
Associate at ENSAE-CREST (Paris). He was a Board Member of the Ontario Energy Board and the
Ontario Telephone Service Commission.

Dr. Waverman received hB.Comm. and M.A. from the University of Toronto and his Ph.D.
from M.L.T. and specialises in international trade, industrial organisation, and anti-trust, energy and
telecommunications economics.

Dr. Waverman has authored numerous scholarly books.

Forthcoming works include books on telecommunications: (with Bob Crarfigdl)is Cheap:

The Promise of Regulatory Action in North Ameri€ehe Brookings Institution)it Takes Two to Tango:
The International Market Place for Telecommunications, Why Bilateral Relationships Dominate, and
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What to Do About I{American Enterprise Institute); ar@ompetition Policy in a Global Economy:
Modalities for Co-operatiorfedited for Routledge Press).

CHANG-BUN YOON is Senior Research Fellow and the Director of Information Society
Policy Division of KISDI (Korea Information Society Development Institute). Dr. Yoon held a number of
senior positions in KISDI ever since he joined the Institute in 1989 including International Strategy
Division and the Planning and Co-ordination Division. In those capacities, Dr. Yoon has been responsible
for numerous research works, projects and policy recommendations to the Ministry of Information and
Communication. His works includ€éelecommunications and Economic Co-operation among APEC
Member Economie$1990). He worked as the special advisor to the Chairman of the First APEC
Ministerial Meeting on Telecommunication and Information Industry, held on 29-30 May 1995 in Seoul,
Korea.

At present, Dr. Yoon is the Research Co-ordinator of the "Segyewha" (Globalization) Committee
for the Presidential Office and is a Member of the Management Evaluation Committee for the
Government-invested Corporations and the Government Advisory Group on International Economic
Affairs. Prior to his affiliation with KISDI, Dr. Yoon was a Senior Research Fellow at Korea Institute for
Economics and Technology (KIET) for two years and a Professor at the University of Houston.

Dr. Yoon earned hi8.A. in Industrial Engineering from Seoul National University, M.A. in
Business Administration from Columbia University and Ph.D. from Northwestern University.

DIMITRI YPSILANTI is Head of the Telecommunication and Information Policy Section
(Division of Science, Technology and Communications Policy) in the OECD's Directorate for Science,
Technology and Industry, and has responsibility for its Working Party on Telecommunication and
Information Services Policy.

His work has included analysis on issues related to trade in telecommunication service issues,
international telecommunication tariffication, analysis of regulatory issues and comparative analysis of
telecommunication performance among the OECD Member countries.

He has also been involved in the OECD's work on technical assistance in the field of
telecommunication policy to the Central and Eastern European Economies and the Newly Independent
States of the former Soviet Union.

Mr. Ypsilanti is the author of a number of articles and books published by the OECD and papers
presented to international conferences.

Mr. Ypsilanti has studied economics at Bristol University (UK), Memorial University
(Newfoundland) and Queens University at Kingston (Ontario).
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LIST OF PARTICIPANTS

Chairs, Speakers and Discussants

Cristiano Antonelli
Dipartimento di Economia

Laboratorio di Economia dell'innovazione

"Franco Momigliano"
Via S. Otavio 20
10124 Torino, ltalia
Fax: 39-11-818-0974

Susan Baldwin

Director General

Broadcasting Policy Branch
Department of Canadian Heritage
365 Laurier Avenue West, 11th Floor
Ottawa, Ontario K1A OM5

Tel: 613-990-7937

Fax: 613-952-5109

Jean Barbé

France Telecom

Direction Generale

Service des etudes economiques
6 Place d'Alleray

75505 Paris, France

Tel: 33-1-4444-2997

Fax: 33-1-4444-6933

Carl Belding

Senior Counsel

IBM Europe

Tour Pascal -- La Defense 7 Sud
92075 Paris la Defense, France
Tel: 33-1-4767-6000

Fax: 33-1-4767-6675

Donald Bellomy

Director

Worldwide Market Studies
International Data Corporations (IDC)
5 Speen Street

Box 9015

Framington, MA 01701, USA

Tel: 508-872-8200

Fax: 508-935-4015
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Ernst Berndt

Sloan School of Management
Massachusetts Institute of Technology
50 Memorial Drive

Building E52-452

Cambridge, MA 02139, USA

Tel: 617-253-2665

Fax: 617-258-6855

Jeffrey Bernstein
Department of Economics
Carleton University

1125 Colonel By Drive
Ottawa, Ontario K1S 5B6
Tel: 613-788-2600 Ext. 3752
Fax: 613-788-2509

Erik Brynjolfsson

Sloan School of Management

Room E53-313

Massachusetts Institute of Technology
Cambridge, MA 02139, USA

Tel: 617-253-4319

Fax: 617-258-7579

Marie-Louise Caravatti

Technology Administration

Office of Technology Policy

Room 4823

US Department of Commerce

14th and Constitution Avenue N.W.
Washington, D.C. 20203, USA

Tel: 202-482-6080

Fax: 202-482-6184

Inuk Chung, Research Fellow

Division of Information Society Policy
Korea Information Society

Development Institute (KISDI)

1-33 Juam-Dong

Kwachun-City, Kyunggi-Do, 427-070 Korea
Tel: 82-2-570-4060

Fax: 82-2-570-4249



Robert Crandall

Senior Fellow

The Brookings Institution

1755 Massachusetts Avenue N.W.
Washington, D.C. 20036, USA
Tel: 202-797-6291

Fax: 202-797-6144

Anna Creti

CREST-LEI

242 av Marx Dormoy
92120 Montrouge, France
Tel: 33-1-4117-5745

Fax: 33-1-4117-5730

Alain Dumort

European Commission
Rue de la Loi 200

B 1049 Brussels, Belgium
Tel: 32-2-296-8932

Fax: 32-2-296-1780

Georges Ferné

Head, Economics of Information
Technology Standardization
Science, Technology & Communications
Policy Division (STCP)

Directorate for Science Technology
and Industry

OECD

2 rue André Pascal

Paris 75775, France

Tel: 33-1-4524-9346

Fax: 33-1-4524-9332

Fred Gault

Director

Services, Science and
Technology Division
Statistics Canada

J. Talon Bldg, 10 D-8
Ottawa, Ontario K1A 0T6
Tel: 613-951-9920

Fax: 613-951-9920

Shane Greenste{until Aug. 1, 1995)
Department of Economics

Institute of Management, Innovation and
Organization

University of lllinois

1206 South 6th Street

Champagne, IL 61820, USA.

Tel: 510-642-3689

Fax: 510-642-2826
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Shane Greenste{effective Aug. 1, 1995)
University of California

Berkeley, CA 94720, USA

Tel: 217-333-4520

Fax: 217-244-3118

Jerry Hausman

Department of Economics

Room E52-271A

Massachusetts Institute of Technology
Cambridge, MA 02139, USA

Tel: 617-253-3644

Fax: 617-225-0978

John Helliwell

Department of Economics

University of British Columbia
997-1873 East Mall

Vancouver, British Columbia V6T 171
Tel: 604-822-4953

Fax: 604-822-5915

Werner Herrmann
European Commission
Rue de la Loi 200

B-1049 Brussels, Belgium
Tel: 32-2-295-9868

Fax: 32-2-296-9771

Charles Hulten

Department of Economics

Tydings Hall, Room 8105

University of Maryland

College Park, Maryland 20742, USA
Tel: 301-405-3549

Fax: 301-405-3542

Yumio Imamura

Director

Japan Users Association

of Information Systems

ASK- Nihonbashi Bldg

5th Floor 15-17 Godenba-Cho
Nihonbashi, Chuo-Ku, Tokyo, Japan
Tel: 81-3-3249-4101

Fax: 81-3-3249-4104



David Johnston

Chairman

Information Highway Advisory Council
Industry Canada

c/o Centre for Medicine, Ethics & Law
McGill University

3690 Peel Street

Montreal, Quebec H3A 1W9

Tel: 514-398-7402

Fax: 514-398-4668

Peter Johnston

European Commission

DGX111

Telecommunication, Information Market
and Exploitation of Research

Rue de la Loi 200

B 1049 Brussels, Belgium

Tel: 32-2-296-3460

Fax: 32-2-296-2980

Bruno Jullien

CREST-LEI

242 Av Marx Dormoy
92120 Montrouge, France
Tel: 33-1-4117-5745

Fax: 33-1-4117-5730

Frank Lichtenberg

Columbia Business School

Office of Operations, 110 Uris Hall
New York, NY 10027-6941, USA
Tel: 212-854-4408

Fax: 212-864-4857

David Luck

Bureau of Transportation

and Communications Economics
Level 1 Trace Building

22 Cooyong Street

P.O. Box 501

Canberra ACT 2601, Australia
Tel: 61-6274-6804

Fax: 61-6274-6816

Robin Mansell

Science Policy Research Unit (SPRU)
Mantell Building

University of Sussex at Brighton

Palmer, Brighton BN1 9RF, United Kingdom

Tel: 44-12-7367-8165
Fax: 44-12-7368-5865

Riel Miller

Principal Investigator

Advisory Unit to the Secretary General
OECD

2 rue André Pascal

757775 Paris, France

Fax: 33-1-4524-9332

Gunther Moller

Secretary General

European Association of Manufacturers of Business
Machines and Information (EUROBIT)

Lyoner Str #18

D-60528, Frankfurt am Main, Germany

Tel: 49-69-6603-1530

Fax: 49-69-6603-1510

Franco Morganti
Databank Consulting
Via Corso ltalia #8
20122 Milan, Italy
Tel: 39-2-721071
Fax: 39-2-72107402

Stephen Nickell

Institute of Economics and Statistics (IES)
St. Cross Building

Manor Road

Oxford, England OX1 3UL

Tel: 44-1-865-271-073

Fax: 44-1-865-271-094

Yasuhisa Nishikawa

Director of the Statistical Planning Office
Finance Department

Ministry of the Post

of Telecommunications (MPT)

Tokyo, Japan

Tel: 81-3-3504-4739

Fax: 81-3-3504-0195

Hendrik Réller

WZB

Reichpietschufer 50
10785 Berlin, Germany
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His Excellency Pasi Rutanen
Ambassador to the OECD
Government of Finland

6 rue de Franqueville

75116 Paris, France

Tel: 33-1-4524-9996

Fax: 33-1-4520-6304

Luc Soete

Maastricht Economic Research Institute on
Innovation and Technology (MERIT)
Tongerstratt 49

P.O. Box 616

6200 MD Maastricht, Netherlands

Tel: 31-4388-3875

Fax: 31-4321-6518

Genio Staranczak
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