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tion society, the knowledge economy and the network society. Where
is it taking us? What demands does it make of the economic agents
and political decision makers? How does it affect our daily lives and
the way in which we define the everyday horizons of our citizens?

It so happens that the speed at which these developments are taking
place is so vertiginous and the work carried out by analysts to come to
a proper understanding of what is going on are so intense, that com-
plying with the duty of the President of the Republic—i.e., accompa-
nying and trying to understand the changes going on around us—is
not easily compatible with the performance of the normal tasks and
duties that come with the office.
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makes good common sense. This thinking will be all the more prof-
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eties, was what I decided to do. In this, I have been truly privileged to
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North American, Finnish, Chilean, Brazilian, UK, Spanish and
Catalonian, Dutch, Belgium and other European and Worldwide cases
here addressed are common to other societies, albeit at different levels.
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the world we live in. I hope this book might contribute to a better pol-
icy making in the network society and knowledge economy.

Forge Sampaio, President of the Portuguese Republic



Editor’s Preface

This volume explores the patterns and dynamics of the network
society in its policy dimension, ranging from the knowledge eco-
nomic, based in technology and innovation, to the organizational
reform and modernization in the public sector, focusing also the
media and communication policies. The Network Society is our soci-
ety, a society made of individuals, businesses and state operating from
the local, national and into the international arena. Although our soci-
eties have many things in common they are also the product of differ-
ent choices and historical identities. In this volume we chose to focus
both what we have considered to be already network societies and also
those who are going through a transition process. Accepting the invi-
tation from President Jorge Sampaio to discuss the knowledge econ-
omy and the network society from a policy point a view was a
challenge that we and the different authors that have contributed to
this book believe was worth it.

Policy is usually a strategic choice in order to deal either with
uncertainty or with the reality already faced by populations or coun-
tries, in our times policy making is becoming increasingly important
and at the same time more difficult.

What defines the collective research effort presented in this book is
the conviction that the difficulty is probably more a result of the
change, and consequently the need to understand what that change is,
rather than of an increasingly difficulty of issues and problems. This
volume is a small contribution for a better understanding of our soci-
eties, both those in transition and those already on the doorsteps of a
network society.

The perspective of this book is cross cultural. A perspective drawn,
not just by the diversity of geographical origins of its participants, but
due to the very own thematic and the geographical scope that we tried
to achieve. This is a book that focus on the transition societies of
Portugal, Spain—and its different autonomies, Italy, Greece, Poland,
Hungary, Czech Republic, Slovakia, Brazil, Argentina, Uruguay and
Chile. This is also a book where the comparison of those transition
societies with societies, where the network relations that characterize



xx  T'HE NETWORK SoCIETY

informational societies, is present. So this book focuses on informa-
tional societies like the US, Finland, UK and several other members
of the more developed countries in the European Union and how pol-
icy is being developed.

The volume begins with Manuel Castells and Gustavo Cardoso
contextualization of the network society in its different dimensions,
from knowledge to policy and from those societies in transition to the
Network Society to the already advanced informational societies. Part
IT analyzes the knowledge economy, technology, innovation, produc-
tivity, competitiveness: the new productive economy. Dale W.
Jorgenson and Khuong Vu focus on the information technology and
its relationship with the world economy, analyzing the impact of
investment in information technology (IT) equipment and software
on the world economy. Following Dale Jorgenson’s detailed overview
of the evidence on international comparisons among the G-7 nations
in productivity growth, Luc Soete tries to answer why “Europe Lags
Behind the United States and Why Various European Economies
Differ in Innovation and Productivity,” focusing on the need to better
understand the precise relationship between ICT and the overall pol-
icy framework for the European economies.

Part III focuses on organizational reform and technological mod-
ernization in the public sector. The chapter starts with Jane Fountain’s
analysis of the Virtual State, a term that is a metaphor meant to draw
attention to the structures and processes of the state that are becom-
ing more and more deeply designed with digital information and com-
munication systems. Jane Fountain focuses her approach on the
discussion of the technology enactment framework, an analytical
framework to guide exploration and examination of information-based
change in governments focusing on current initiatives in the U.S. fed-
eral government to build crossagency relationships and systems. In a
different policy domain, James Katz analyses the role of the Internet
in providing an opportunity to the public and healthcare professionals
to access medical and health information, improve the efficiency and
effective, timely healthcare stressing that important empirical ques-
tions remain to be answered at every level about how effective these
systems are, how people in various socio-demographic sectors actually
use these systems, what their different effects are on those sectors, and
whether their expense justifies the efforts involved. Betty Collis’
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analysis of education is another contribution to this chapter where she
stresses the major changes that are occurring in society in the ways in
which we work and interact with each other, focusing on several of the
main characteristics of functioning productively in a knowledge econ-
omy and give some examples of how these characteristics can relate to
transformations in educational processes in the corporate setting, for
ongoing professional education, and in higher education. This chapter
ends with Geoff Mulgan’s account of both international and UK expe-
rience in policy making in the information age and aims to show that
the question of e-government is inseparable from broader questions of
government: how it is evolving, in response to what forces, with what
tools, and taking what shapes. I suggest a framework for assessing
impacts in terms of public value.

Part IV deals with another area of policy, that of media, communi-
cation, wireless and policies in the network society. In this chapter
Jonathan Taplin outlines the critical transition from a media world of
analogue scarcity (a limited number of broadcast channels) to the
coming world of digital abundance where any maker of content (films,
music, video games) could have access to the world’s audience through
a server based on demand media environment. His analysis seeks to
clarify what the new environment would look like and how the transi-
tion to IPTV could aid all of the existing media stakeholders. Taplin
suggests that the new environment would also enable an explosion of
creativity as the distribution bottleneck that has existed for one hun-
dred years of media history could be unlocked.

Focusing on Identity, another dimension of the media policies,
Imma Tubella suggests that while traditional media, in special televi-
sion, play an enormous role in the construction of collective identity,
Internet influences the construction of individual identity, as individu-
als increasingly rely on their own resources to construct a coherent
identity for themselves in an open process of self formation as a sym-
bolic project through the utilization of symbolic materials available to
them. The logic of Internet suggests a definition of self whose key
quality is not so much being closed and isolated as being connected.

Bringing into the discussion the need to address the choices of
technology at the policy level, Francois Bar and Hernan Galperin
focus on the infrastructure dimension and its social implications while
analyzing the deployment of wireless communication infrastructure,
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stressing the differences between the wireless and the traditionally big
infrastructures investment programs undertaken by large entities such
as telecommunications operators and government agencies. They sug-
gest that three parallel trends are converging to permit departure
from that tradition: the emergence of more flexible spectrum policies,
which has removed regulatory barriers to entry; the advent of new
wireless technologies, which has fundamentally changed the cost
equation in favour of wireless solutions; and the entrance of many
small business and non-profit actors eager to play new roles in the
creation and management of wireless communication networks.

The chapter ends with another policy area, that of software, where
Marcelo Branco analyzes free software role on our societies and the
implications of following just one trend: that towards universal access
of the population to the worldwide computer network with technolo-
gies we do not master and contents we have no influence on guaran-
tees neither digital democratization nor the socialization of the
economic and social benefits provided by the technological advances.
Marcelo Branco defends that the high cost of the software used in
computers and the barrier to free scientific and technological knowl-
edge imposed by proprietary licences have hindered and even pre-
vented some regions of the world from benefiting from this revolution
in order to provide better quality of life for their citizens.

Part V focuses the need to network knowledge both at the global
and local level in order to achieve better policies. Jeff Cole, coordina-
tor of The World Internet Project (WIP), argues that since television was
the one mass medium expected to be a mass medium, a panel study
should have commenced in the late 1940s as the United States and
much of Western Europe and Asia acquired television. A long-term
study of individuals as they became television users would have done
much to answer some fundamental questions about the rise of televi-
sion and its effects on the audience. Such a study also could have doc-
umented television’s effects on consumer behavior to determine
whether and how it affected consumer purchases, connection to the
civic process, desire to travel, career aspirations and much else. Cole
argues that we currently need to focus on the uses of Internet in order
to understand better our present and consequently be able to design
more coherent and social and economic policies adapted to the com-
munalities and differences that cross our societies. William Mitchell,
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in a different, but complementary approach, focuses on the local, ana-
lyzing what kinds of buildings are required by the network economy
and the knowledge society. How should these be distributed spatially
within a city?

The final chapter of the book focuses on the policies of transition
to the network society. Pekka Himanen looks at the challenges that
are going on in the information society and their future evolution on a
medium term trend, giving particular emphasis on the situation in
Finland and Europe. For Himanen, the most critical aspect in the
development of the information society is the development of the deep-
set structures of society, to which we must now pay close attention,
stressing that the development of technology will help only when it is
combined with changes in the underlying structures.

Erkki Liikanen’s contribution focuses on the European Union poli-
cies, namely, why it is important to increase productivity and innova-
tion in Europe across all industry and service sectors, what is the key
role ICTs play in improving Europe’s economy and how the European
Union stimulates this through the eEurope 2005 Action Plan and
what should be the political approach to sustain the development of
the broadband market. Focusing on South America, namely Chile,
Carlos Alvarez analyzes the incorporation of Information and
Communications Technologies (ICTs) as a key component of Chile’s
strategy for economic growth and social development, giving a con-
text of the global impact of ICT to later concentrate on how ICTs
have been embraced as a government initiative in Chile. We then
return again our attention to Europe with a contribution by Maria
Jodo Rodrigues that asks, “What Europe do we want and for what?”
Her argument is that the traditional discourses focusing on the need
to ensuring peace within borders are no longer working, namely for
the younger generations who take this for granted. Given that, we
need a more forward-looking approach to the European citizens aspi-
rations by focusing on sustaining their living conditions in a global
economy, making Europe a stronger player in improving global gov-
ernance and creating a more democratic and effective political system.
The paths and objectives for Europe are here discussed under the
framework of the Lisbon Strategy.

Finally, Jorge Sampaio, President of the Portuguese Republic,
responsible for the fostering of this book by inviting the different
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scholars and politicians that contributed to this fruitful exchange of
ideas and analysis, provides what he suggests to be guidelines for
enacting policies in the Information Age. For Jorge Sampaio, in this
context, the clear formulation of strategic guidelines and, above all,
making decisions at the right time and on the basis of knowledge of
the current economic and social trends are absolutely crucial for stim-
ulating and monitoring the necessary changes. In other words: full
exploitation of the information technologies with a view to moderniz-
ing companies, the public administration and the state itself can only
be achieved if, before this, in each one of the principal fields of eco-
nomic and social life, the main barriers associated with the conven-
tional organizational models and modes of operation are examined.
Without organizational innovation, technological innovation will
never constitute a development factor and effective source of competi-
tiveness. Jorge Sampaio argues that in countries characterized by high
degrees of dualism and asymmetry, the role of the state in creating the
infrastructural and support conditions for industrial activity, paying
particular attention to the universe of the small and medium-sized
enterprises, becomes perhaps even more indispensable than in other
contexts. However, state intervention, though necessary, is far from
enough. The role of the business community is indispensable in
preparing any national economy for successful entry into the age of
the information society and globalization. This is because, in the final
analysis, it is the enterprises that, depending on a given institutional
framework and the stock of skills available in the employment system,
will actively contribute to adding vale to the wealth accumulated by
an economy:.

This is a book on knowledge and policy, two ends of the same
process of managing our lives. Only their fruitful combination can
allow a better understanding and a better life for our societies. That is
the challenge of the network society.

Gustavo Cardoso and Manuel Castells
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Chapter 1

The Network Society:
From Knowledge to Policy

Manuel Castells

Understanding Social Transformation

Our world has been in a process of structural transformation for
over two decades. This process is multidimensional, but it is associ-
ated with the emergence of a new technological paradigm, based in
information and communication technologies, that took shape in the
1970s and diffused unevenly around the world. We know that technol-
ogy does not determine society: it is society. Society shapes technology
according to the needs, values, and interests of people who use the
technology. Furthermore, information and communication technolo-
gies are particularly sensitive to the effects of social uses on technol-
ogy itself. The history of the Internet provides ample evidence that
the users, particularly the first thousands of users, were, to a large
extent, the producers of the technology.

However, technology is a a necessary, albeit not sufficient condition
for the emergence of a new form of social organization based on net-
working, that is on the diffusion of networking in all realms of activity
on the basis of digital communication networks. This process can be
likened to the role of electricity and the electrical engine in diffusing
the organizational forms of the industrial society (eg. the large manu-
facturing factory, and its correlate the labor movement) on the basis of
new technologies of energy generation and distribution. It can be
argued that nowadays wealth, power, and knowledge generation are
largely dependent on the ability to organize society to reap the bene-
fits of the new technological system, rooted in microelectronics, com-
puting, and digital communication, with its growing connection to the
biological revolution and its derivative, genetic engineering. I have
conceptualized as the network society the social structure resulting
from the interaction between the new technological paradigm and
social organization at large.
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Often, the emerging society has been characterized as information
society or knowledge society. I take exception with this terminology—
not because knowledge and information are not central in our society,
but because they have always been so, in all historically known soci-
eties. What is new is the microelectronics-based, networking technolo-
gies that provide new capabilities to an old form of social organization:
networks. Networks throughout history had a major advantage and a
major problem vis-a-vis other forms of social organization. On the one
hand, they are the most adaptable and flexible organizational forms, so
following very efficienctly the evolutionary path of human social
arrangements. On the other hand, in the past they could not master
and coordinate the resources needed to accomplish a given task or ful-
fill a project beyond a certain size and complexity of the organization
required to perform the task. Thus, in the historical record, networks
were the domain of the private life, while the world of production,
power, and war was occupied by large, vertical organizations, such as
states, churches, armies, and corporations that could marshall vast
pools of resources around the purpose defined by a central authority.
Digital networking technologies enable networks to overcome their
historical limits. They can, at the same time, be flexible and adaptive
thanks to their capacity to decentralize performance along a network of
autonomous components, while still being able to coordinate all this
decentralized activity on a shared purpose of decision making. Digital
communication networks are the backbone of the network society, as
power networks (meaning energy networks) were the infrastructure on
which the industrial society was built, as it was demonstrated by histo-
rian Thomas Hughes. To be sure, the network society manifests itself
in many different forms, according to the culture, institutions, and his-
torical trajectory of each society, as the industrial society encompassed
realities as different as the United States, and the Soviet Union,
England or Japan, while still sharing some fundamental features that
were recognized as defining industrialism as a distinct form of human
organization—not determined by the industrial technologies, but
unthinkable without these technologies.

Furthermore, because the network society is based on networks, and
communication networks transcend boundaries, the network society is
global, it is based on global networks. So, it is pervasive throughout the
planet, its logic transforms extends to every country in the planet, as it
is diffused by the power embedded in global networks of capital, goods,
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services, labor, communication, information, science, and technology.
So, what we call globalization is another way to refer to the network
society, although more descriptive and less analytical than what the
concept of network society implies. Yet, because networks are selective
according to their specific programs, because they can simultaneously
communicate and incommunicate, the network society diffuses in the
entire world, but does not include all people. In fact, in this early 21st
century, it excludes most of humankind, although all of humankind is
affected by its logic, and by the power relationships that interact in the
global networks of social organization.

Understanding structural transformation in its morphological form,
meaning the rise of the network society as a specific type of social
structure, frees the analysis from its promethean underpinnings, and
leaves open the value judgment on the meaning of the network society
for the well being of humankind. We are mentally framed in an evolu-
tionary view of human progress, coming from the Enlightenment and
reinforced by Marxism, according to which humankind, led by Reason
and equipped with Technology, moves from survival to agricultural
societies, then to the industrial society, and finally to the post-indus-
trial/information/knowledge society, the shining hill where Homo
Sapiens will finally make his dignified dwelling. Yet, even a superficial
look at the historical record belies this fairy tale of human progress, as
the Nazi or Stalinist Holocausts are witness to the destructive poten-
tial of the industrial age, and as the wonders of the information tech-
nology revolution coexist with the self-destructive processes of global
warming or the resurgence of pandemics on a planetary scale.

So, the issue is not how to reach the network society as a self-pro-
claimed superior stage of human development. The issue is to recog-
nize the contours of our new historical terrain, meaning the world we
live in. Only then it will be possible to identify the means by which
specific societies in specific contexts can pursue their goals and realize
their values by using the new opportunities generated by the most
extraordinary technological revolution in humankind, the one trans-
forming our capacities of communication and enabling to modify the
codes of life, that is the one giving us the tools to actually master our
own condition, with all the potentially destructive or creative implica-
tions of this capacity. This is why diffusing the Internet or putting
more computers in the schools does not in itself amount to much
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social change. It depends where, by whom, for whom, and for what
communication and information technologies are used. What we
know is that this technological paradigm has superior performing
capacity vis-a-vis previous technological systems. But to know how to
use it to the best of its potential, and in accordance with the projects
and decisions of each society, we need to know the dynamics, con-
straints and possibilities of the new social structure associated with it:
the network society.

As for the actual content of the network society as a social struc-
ture, I will now turn to present what academic research knows on
the subject.

The Network Society Beyond Myths:
Findings of Scholarly Research (*)

In the early years of the 21st century, the network society is not the
emerging social structure of the Information Age: it already config-
ures the nucleus of our societies. Indeed, we have a considerable body
of knowledge gathered in the last decade by academic researchers
around the world on the fundamental dimesions of the network soci-
ety, including studies that show the commonality of this nucleus
across cultures, as well as the cultural and institutional differences of
the network society in various contexts.

It is unfortunate that the media, politicians, social actors, business
leaders, and decision makers continue to talk about the information
society or the network society or whatever they want to call it, in
terms that are those of futurology and uninformed journalism, as if
the transformations were still in the future, and as if technology was
an independent force that has either to be denounced or worshipped.
Traditional intellectuals, increasingly unable to understand the world
we live in, and thus undermined in their public role, are particularly
critical of the advent of a new technological environment without
actually knowing much about the processes on which they elaborate
their discourses. In these views, new technologies destroy jobs,
Internet isolates , we suffer from an overload of information, the digi-
tal divide increases social exclusion, Big Brother extends its surveil-
lance thanks to more powerful digital technologies, technological
development is controlled by the military, the tempo of our lives is
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relentlessly accelerated by technology, biotechnology leads to human
cloning and to major environmental hazars, Third World countries do
not need technology but the satisfaction of their human needs, chil-
dren are increasinly ignorant because they are messaging and chatting
instead of reading books, nobody knows who is whom in the Internet,
work efficiency is hampered by technology that does not rely on
human experience, crime and violence, and even terrorism use the
Internet as a privileged medium, and we are rapidly losing the magic
of the human touch. We are alienated by technology. Or else, you can
reverse everything I just wrote in the opposite sense, and we will enter
the paradise of human fulfillment and creativity induced by techno-
logical wonders, in the mirror version of the same mythology, this
time propagated by consultants and futurologists, often on the payroll
of technology companies.

And yet we know reasonably well the contours of the network soci-
ety. There is in fact a big gap between knowledge and public con-
sciousness, mediated by the communication system and the processing
of information within our mental frames.

The network society, in the simplest terms, is a social structure
based on networks operated by information and communication tech-
nologies based in microelectronics and digital computer networks that
generate, process, and distribute information on the basis of the
knowledge accumulated in the nodes of the networks. A network is a
formal structure (see Monge and Contractor, 2004). It is a system of
interconnected nodes. Nodes are, formally speaking, the points where
the curve intersects itself. Networks are open structures that evolve by
adding or removing nodes according to the changing requirements of
the programs that assign performance goals to the networks.
Naturally, these programs are decided socially from outside the net-
work. But once they are inscripted in the logic of the network, the
network will follow efficiently these instructions, adding, deleting, and
reconfigurating, until a new program replaces or modifies the codes
that command its operational system.

What the network society actually is cannot be decided outside the
empirical observation of social organization and practices that embody
this network logic. Thus, I will summarize the essence of what schol-
arly research (that is the production of knowledge recognized as such
by the scientific community) has found in various social contexts.
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Let us start with the economy. The network economy (known at
one point as “the new economy”) is a new, efficient form of organiza-
tion of production, distribution, and management that is at the source
of the substantial increase in the rate of productivity growth in the
United States, and in other economies that adopted these new forms
of economic organization. The rate of productivity growth in the U.S.
during 1996-2005 more than doubled the rate of productivity growth
in 1975-95. Similar observations can be applied to those European
economies, such as Finland or Ireland, that quickly adopted a similar
form of techno-economic organization, albeit in a very different insti-
tutional context (eg, the maintenance of the welfare state). Studies,
including the research presented by Dale Jorgenson in this volume,
show that the rate of productivity growth in other European
economies and in Japan may have increased as well once statistical cat-
egories are adapted to the conditions of production in an economy
that has gone beyond the industrial era under which these categories
were created. Throughout the world, developing economies that
articulate themselves to the dynamic nucleus of the global network
economy display even higher rates of productivity growth (eg in the
manufacturing sectors of China or India). Moreover, the increase of
productivity is the most direct empirical indicator of the transforma-
tion of a productive structure. Researchers have found that productiv-
ity growth in this period has been largely associated to three
processes, all of which are necessary conditions for productivity
growth to take place: generation and diffusion of new microlectron-
ics/digital technologies of information and communication, on the
basis of scientific research and technological innovation; transforma-
tion of labor, with the growth of highly educated, autonomous labor
that is able to innovate and adapt to a constantly changing global and
local economy; diffusion of a new form of organization around net-
working. Only when the three conditions are fulfilled in a firm, a sec-
tor, a region, or a country, productivity rises substantially, and only
this surge in productivity can sustain competitiveness in the long run.

Organizational networking is as critical today as was the process of
vertical integration of production in the large scale organizations of
the industrial era. Networking has proceeds through a number of
processes that reinforced each other over the last 25 years: large cor-
porations decentralize themselves as networks of semi-autonomous
units; small and medium firms form business networks, keeping their
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autonomy and flexibility while making possible to pull together
resources to attain a critical mass, enabling them to compete in the
market; small and medium business networks become providers and
subcontractors to a variety of large corporations; large corporations,
and their ancillary networks, engage in strategic parnertships on vari-
ous projects concerning products, processes, markets, functions,
resources, each one of this project being specific, and thus building a
specific network around such a project, so that at the end of the proj-
ect, the network disolves and its components form other networks
around other projects. Thus, at any given point in time, economic
activity is peformed by networks of networks built around specific
business projects. The firm continues to be the legal unit, and the unit
for accumulation of capital, but the operational unit is the business
network, what I call the network enterprise to emphasize the fact that
is a network focusing on performing a project. Besides, since accumu-
lation of capital actually takes place in the global financial market, that
is also a network, the firm is simply the connecting node between the
networks of production built around business projects and the net-
works of accumulation organized around global finance.

These networks are those that hire and fire workers on a global
scale. It follows structural unstability in the labor markets everywhere,
and a requirement for flexibility of employment, mobility of labor, and
constant re-skilling of the workforce. The notion of a stable, pre-
dictable, professional career is eroded, as relationships between capital
and labor are individualized and contractual labor conditions escape
collective bargaining.

Together with the feminization of the labor force, we can say, sum-
marizing numerous studies, that we have evolved from “the organi-
zation man” to the “flexible woman.” However, this process of
individualization and fragmentation of the labor force does not mean
that long term contracts and stable jobs disappear. There is flexibility
built into stability. And there are considerable differences for various
categories of workers and levels of skill. The key developments in
the transformation of labor and work are:

Technological change does not induce unemployment in the
aggregate labor market. Although some workers are displaced
and some occupations are phased out (eg, traditional typist-sec-
retaries), other occupations appear (eg. assistant managers
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instead of secretaries), more jobs are created, and most displaced
workers are re-employed, except for those too old to adapt, their
fate being decided depending on public policies in each society.
In fact, the least technologically advanced is a firm, region or
country, and the more it is exposed to layoffs of its workers, since
it cannot keep up with the competition. So, there is a correlation
between technological innovation and employment, as well as
between technological innovation, organizational innovation,
and standards of living of workers.

Ability to work autonomously and be an active component of
a network becomes paramount in the new economy. This is what
I have conceptualized as self-programmable labor. Companies
will seek to retain this type of labor as much as possible, because
this is the main source for its productivity and innovation capac-
ity. This runs against the notion of the unstability of the labor
force. However, the self-programmable worker is the one that
has bargaining power in the labor market. So, his/her contract
may be a stable one, but his/her continuity in the job tends to be
reduced vis-a-vis previous cohorts of workers, because he/she is
always on the move, searching for new opportunities. And not
necessarily to increase monetary gains but to enjoy greater free-
dom, flex-time, or more opportunity to create.

Most workers are still not employed at the best of their capac-
ity, but as mere executants along the lines of traditional industrial
discipline. In this case, they are generic labor, and they can be
replaced by machines or by less expensive labor either in the
country (immigrants, women, minorities) or across the globe.
Under such conditions, companies tend to limit long term com-
mitment to generic labor, thus opting for subcontracting, tempo-
rary employment, or part time work. On the other hand, these
workers tend to strengthen their negotiation power through col-
lective bargaining and unionization. But being the most vulnera-
ble labor force, they increasingly face an uphill battle that is at the
source of offshoring of manufacturing and routine service work.

There is a growing contradiction between the autonomy and
innovation capacity required to work in the network enterprise,
and the system of management/labor relations rooted in the
institutions of the industrial age. The ability to reform this sys-
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tem conditions the organizational and social transition in all
societies. More often than not, the necessary adaptation of the
workforce to the new conditions of innovation and productivity
is manipulated by companies to their advantage. It is a self-
defeating strategy for management, as workers can only use their
autonomy to be more productive if they have a vested interest in
the competitiveness of the firm. This interest starts with their
stability in their jobs, and their ability to make their own deci-
sions in the operation of the network.

Trade unions do not disappear in the network society. But,
depending on their strategies, they might become trenches of
resistance to economic and technological change, or powerful
actors of innovation on the new meaning of work and wealth cre-
ation in a production system based on flexibility, autonomy, and
creativity. Organizing labor in a network of networks has very dif-
ferent requirements to organizing labor in the socialized process
of work in the large corporation. While changes in the labor force
and in the labor market are structural, linked to the evolution of
the network society, changes in the role of social actors depend on
their practice, and on their ability to situate the interests they
defend in the new forms of production and management.

The network society is also manifested in the transformation
of sociability. Yet, what we observe is not the fading away of face-
to-face interaction or the increasing isolation of people in front of
their computers. We know, from studies in different societies, that
in most instances Internet users are more social, have more friends
and contacts, and are more socially and politically active than non
users. Moreover, the more they use the Internet, the more they
also engage in face-to-face interaction in all domains of their lives.
Similarly, new forms of wireless communication, from mobile
phone voice communication to SMSs, WiFi and WiMax, substan-
tially increase sociability, particularly for the younger groups of
the population. The network society is a hypersocial society, not a
society of isolation. People, by and large, do not fake their identity
in the Internet, except for some teenagers experimenting with
their lives. People fold the technology into their lives, link up
virtual reality and real virtuality, they live in various technologi-
cal forms of communication, articulating them as they need it.
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However, there is a major change in sociability, not a conse-
quence of Internet or new communication technologies, but a
change that is fully supported by the logic embedded in the com-
munication networks. This is the emergence of networked
individualism, as social structure and historical evolution induce
the emergence of individualism as the dominant culture of our
societies, and the new communication technologies perfectly fit
into the mode of building sociability along self-selected commu-
nication networks, on or off depending on the needs and moods
of each individual. So, the network society is a society of net-
worked individuals.

A central feature of the network society is the transforma-
tion of the realm of communication, including the media.
Communication constitutes the public space, i.e. the cognitive
space where people’s minds receive information and form their
views by processing signals from society at large. In other words,
while interpersonal communication is a private relationship,
shaped by the actors of the interaction, media communication
systems sets the relationship between the institutions and organi-
zations of society and people at large, not as individuals, but as a
collective receiver of information, even if ultimately information
is processed by each individual according to her personal charac-
teristics. This is why the structure and dynamics of socialized
communication is essential in the formation of consciousness
and opinion, at the source of political decision making.

In this regard, the new communication system is defined
by three major trends:

Communication is largely organized around media business
conglomerates that are global and local at the same time, and
that include television, radio, the print press, audiovisual
production, book publishing, music recording and distribution,
and on line commercial firms. These conglomerates are linked
to media organizations around the world, under different forms
of partnership, while engaging at the same time in fierce
competition amongst themselves. Communication is both global
and local, generic and customized, depending on markets and
products.
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The communication system is increasingly digitized, and
gradually interactive. So, concentration of business does not
mean a unified, unidirectional process of communication.
Societies have moved from a mass media system to a customized
and fragmented multimedia system, where audiences are increas-
ingly segmented. Because the system is diversified and flexible, it
is increasingly inclusive of every message sent in society. In other
words, the technological malleability of the new media allows a
much greater integration of all sources of communication into
the same hypertext. So, digital communication becomes less cen-
trally organized, but absorbs into its logic an increasing share of
social communication.

As the network society diffuses, and new communication
technologies expand their networks, there is an explosion of hor-
izontal networks of communication, quite independent from
media business and governments, that allows the emergence of
what I call self-directed mass communication. It is mass com-
munication because it is diffused throughout the Internet, so it
potentially reaches the whole planet. It is self-directed because it
is often initiated by individuals or groups by themselves, bypass-
ing the media system. The explosion of blogs, vlogs, podding,
streaming, and other forms of interactive, computer to computer
communication sets up a new system of global, horizontal com-
munication networks that, for the first time in history, allow peo-
ple to communicate with each other without going through
the channels set up by the institutions of society for socialized
communication.

Thus, the network society constitutes socialized communication
beyond the mass media system that characterized the industrial soci-
ety. But it does not represent the world of freedom sung by the liber-
tarian ideology of Internet prophets. It is made up both of an
oligopolistic business multimedia system controlling an increasingly
inclusive hypertext, and of an explosion of horizontal networks of
autonomous local/global communication—and, naturally, of the inter-
action between the two systems in a complex pattern of connections
and desconnections in different contexts. However, what results from
this evolution is that the culture of the network society is largely
shaped by the messages exchanged in the composite electronic hyper-
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text made by the technologically linked networks of different commu-
nication modes. In the network society, virtuality is the foundation of
reality through the new forms of socialized communication.

Since politics is largely dependent on the public space of
socialized communication, the political process is transformed
under the conditions of the culture of real virtuality. Political
opinions, and political behavior, are formed in the space of communi-
cation. Not that whatever is said in this space determines what people
think or do. In fact, the theory of the interactive audience, supported
by research across cultures, has determined that receivers of messages
process these messages in their own terns. Thus, we are not in an
Orwellian universe, but in a world of diversified messages, recombin-
ing themselves in the electronic hypertext, and processed by minds
with increasinly autonomous sources of information. However, the
domination of the media space over people’s minds works through a
fundamental mechanism: presence/absence of a message in the media
space. Everything or everyone that is absent from this space cannot
reach the public mind, thus it becomes a non entity. This binary mode
of media politics has extraordinary consequences on the political
process and on the institutions of society. It also implies that presence
in the media is essential for building political hegemony or counter-
hegemony—and not only during the electoral campaigns.

Mainstream media, and particularly television, still dominate the
media space, although this is changing fast. Because the language of
television is based on images, and the simplest political image is a per-
son, political competition is built around political leaders. Few people
know the actual programs of political parties. And programs are built
by pollsters focusing on what people would like, so they tend to be
very similar at least in their wording. People think in metaphors, and
built these metaphors with images. Trust and character are con-
structed around the image of a person. Because of this, character
assassination becomes the political weapon of choice. Negative mes-
sages are much more effective than positive messages. And the most
negative message is to undermine the trust of people in their potential
leader by diffusing, fabricating, or manipulating damaging informa-
tion. Media politics and image politics lead to scandal politics, the
kind of politics at the forefront of the political processe almost every-
where in the world.
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There is an even deeper transformation of political institutions in
the network society: the rise of a new form of state that gradually
replaces the nation-states of the industrial era. This is related to glob-
alization, that is the formation of a network of global networks than
link selectively across the planet all functional dimensions of societies.
Because the network society is global, the state of the network society
cannot operate only or primarily in the national context. It has to
engage in a process of global governance but without a global govern-
ment. The reasons why there is not a global government, and it is
unlikely it will be one in the foreseable future, are rooted in the his-
torical inertia of institutions, and of the social interests and values
embedded in these institutions. Simply put, neither current political
actors nor people at large want a world government, so it will not hap-
pen. But since global governance of some sort is a functional need,
nation-states are finding ways to co-manage the global processes that
affect most of the issues related to their governing practice. To do so,
they increasingly share sovereignty while still proudly branding their
flags. They form networks of nation-states, the most integrated and
significant of which is the European Union. But they are around the
world a number of state associations more or less integrated in their
institutions and their practice that structure specific processed of
transnational governance. In addition, nation-states have spurred a
number of formal and informal international and supranational insti-
tutions that actually govern the world. Not only the United Nations,
and verious military alliances, but also the International Monetary
Fund and its ancillary agency, the World Bank, the G-8 club of lead-
ing countries in the world (with the permission of China), and a num-
ber of ad hoc groupings.

Furthermore, to connect the global and the local, nation-states
have asserted or fostered a process of decentralization that reaches out
to regional and local governments, and even to NGOs, often associ-
ated to political management. Thus, the actual system of governance
in our world is not centered around the nation-state, although nation-
states are not disappearing by any means. Governance is operated in a
network of political institutions that shares sovereignty in various
degrees an reconfigurates itself in a variable geopolitical geometry.
This is what I have conceptualized as the network state. It is not the
result of technological change, but the response to the structural con-
tradiction between a global system and a national state. However,
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globalization is the form that takes the diffusion of the network soci-
ety in its planetary reach, and new communication and transportation
technologies provide the necessary infrastructure for the process of
globalization. New communication technologies also help the actual
operation of a complex network state, but this is a tool of performance
rather than a determining factor. The transition from the nation-state
to the network state is an organizational and political process
prompted by the transformation of political management, representa-
tion and domination in the conditions of the network society.

Thus, the network society is not the future that we must reach as
the next stage of human progress by embracing the new technological
paradigm. It is our society, in different degrees, and under different
forms depending on countries and cultures. Any policy, any strategy,
any human project, has to start from this basic fact. It is not our desti-
nation, but our point of departure to wherever “we” want to go, be it
heaven, hell, or just a refurbished home.

Key Policy Issues in the Network Society

People, social actors, companies, policy makers do not have to do
anything to reach or develop the network society. We are in the net-
work society, although not everything or everybody is included in its
networks. Therefore, from a policy standpoint, the key question is
how to proceed to maximize the chances for fulfilling the collective
and individual projects that express social needs and values under the
new structural conditions. For instance, a full deployment of broad
band digital communication networks, wired or wireless, is certainly a
conditioning factor for business to work on the model of the network
enterprises or for virtual education to foster life long learning, a major
asset in the knowledge-based social organization characteristic of the
society. However, to introduce technology per se does not ensure pro-
ductivity, innovation, or greater human development. Thus, when in
2000 the European Union approved a strategy known as the Lisbon
Agenda to catch up with the United States in economic competitive-
ness, while strengthening the European social model, much of the
emphasis was placed on technological upgrading and enhancement of
research capabilities. The European technological infrastructure
improved considerably, but effects on productivity, on learning, on
creativity, and on entrepreneurialism, were very limited. This is
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because acting on the developmental potential specific to the network
society requires a combination of initiatives in technology, business,
education, culture, spatial restructuring, infraestructure development,
organizational change, and institutional reform. It is the synergy
between these processes that acts as a lever of change on the mecha-
nisms of the network society.

With this perspective in mind, and observing both the European
and international experience in the first years of the 21st century,
there are some issues that appear to be conditioning the overall devel-
opment of a productive, creative, and equitable network society. In
other words, policies tackling these strategic issues seem to be the key
policies to deliberately advance human well being in the new historical
context. Being highly selective and certainly subjective, since we have
now left the presentation of research findings to enter the policy
debate, here then are what I consider to be the key issues:

* The public sector is at present the decisive actor to
develop and shape the network society. Individual innova-
tors, counter-cultural communities, and business firms have
done their job at inventing a new society and diffusing it
around the world. The shaping and guiding of this society is, as
has always been the case in other societies, in the hands of the
public sector, regardless of ideological discourses hiding this
reality. And yet, the public sector is the sphere of society where
new communication technologies are the least diffused and
where organizational obstacles to innovation and networking
are the most pronounced. Thus, reform of the public sector
commands everything else in the process of productive
shaping of the network society. This includes the diffusion of
e-governance (a broader concept than e-government because
it includes citizen participation and political decision-making);
e-health; e-learning; e-security; and a system of dynamic reg-
ulation of the communication industry, adapting it to the val-
ues and needs of society. All these transformations require the
diffusion of interactive, multilayered networking as the orga-
nizational form of the public sector. This is tantamount to the
reform of the state. Indeed, the rational bureaucratic model of
the state of the industrial era is in complete contradiction to
the demands and processes of the network society.
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* At the source of the entire process of social change there is a

new kind of worker, the self-programmable worker, and a new
type of personality, the values-rooted, flexible personality able
to adapt to changing cultural models along the life cycle
because of her/his ability to bend without breaking, to remain
inner-directed while evolving with the surrounding society.
This innovative production of human beings, under the con-
ditions of the crisis of patriarchalism and the crisis of the tra-
ditional family, requires a total overhauling of the school
system, in all its levels and domains. This refers certainly to
new forms of technology and pedagogy, but also to the con-
tent and organization of the learning process. As difficult as it
sounds, societies that will not be able to deal with this issue
will encounter major economic and social problems in the
current process of structural change. For instance, one of the
major reasons for the success of the Finnish Model in the net-
work society resides in the quality of its education system, in
contrast to other areas in the world, for instance the United
States, where much of the population is increasingly alien to
the system of knowledge management that has been largely
generated in their own country. Education policy is central to
everything. But not any kind of education or any kind of pol-
icy: education based on the model of learning to learn along
the life cycle, and geared towards stimulating creativity and
innovation in the ways and goals of applying this learning
capacity in all domains of professional and social life.

Global development is now largely a function of enabling
countries and their people to function productively in the
global economy and the network society. This implies the dif-
fusion of information and communication technologies
througout the world, so that networks reach everywhere. But
it also implies the production of the human resources neces-
sary to operate this system, and the distribution of capacity to
generate knowledge and manage information. The new,
informational model of development redefines the condi-
tion of shared growth in the world. In fact, hundreds of
millions of people have benefited from the global competition
spurred by the dynamism of these networks. Large sections of
China, India, East and Southeast Asia, the Middle East, and
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some Latin American areas (Chile certainly, but also some
regions of other countries) are now integrated productively in
the networked global economy. Yet, more people are switched
off from these networks than fully incorporated to them. The
global segmentation of the network society, precisely because
of its dynamism and productivity, is placing a significant part
of humankind under conditions of structural irrelevance. It is
not just poverty, it is that the global economy and the network
society work more efficiently without hundreds of millions of
our co-inhabitants of this planet. Thus, a major contradiction:
the more we develop a highly productive, innovative system of
production and social organization, the less this core needs a
substantial proportion of marginal population, and the more
difficult it becomes for this population to catch up. The cor-
rection of this massive exclusionary process requires con-
certed international public policy acting on the roots of the
new model of development (technology, infrastructure, educa-
tion, diffusion and management of knowledge) rather than
just providing for the needs arising from social exclusion in

the form of charity.

Creativity and innovation are the key drivers of value creation
and social change in our societies—in fact in all societies. In a
world of digital networks, the process of interactive cre-
ativity is contradicted by the legislation of property rights
inherited from the industrial era. Moreover, because large
corporations have built their wealth and power on the control
of these property rights, regardless of the new conditions of
innovation, companies and governments are making the com-
munication of innovation even more difficult than in the past.
The capture of innovation by an intellectually conservative
business world may well stall the new waves of innovation on
which the creative economy and a redistributive network soci-
ety depend. Even more so at the global level, as intellectual
property rights become the key issue for latecomers in the
global competition. International agreements on the redefini-
tion of intellectual property rights, starting with the well
rooted practice of open source software, is a must for the
preservation on innovation and the fostering of creativity on
which depends human progress now and then.
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Dilemmas of Our Time: Creativity versus Rentier
Capitalism; Communication Democracy versus
Political Control

In this early 21st century we are at the crossroads of the develop-
ment of the network society. We are witnessing an increasing contra-
diction between current social relationships of production and the
potential expansion of formidable productive forces. This may be the
only lasting contribution from the classical Marxist theory. The
human potential embedded in new communication and genetic tech-
nologies, in networking, in the new forms of social organization and
cultural invention, is truly extraordinary. Yet, existing social systems
stall the dynamics of creativity, and, if challenged with competition,
tend to implode. This was the case of the statist system of the Soviet
Union (Castells and Kiselyova, 1995). Now, rentier capitalism of the
Microsoft type appears to be blocking the development of a new fron-
tier of expansion of innovation, in contrast to other capitalist business
models, eg. the newborn IBM. Thus, reform of capitalism is also pos-
sible in this domain, including new models of intellectual property
rights, and a diffusion of technological development responsive to the
human needs of the whole planet. This is why the issue of intellectual
property rights is strategically so important.

But there is something else: the emergence of unfettered communi-
cation and self-organization at the socio-political level, bypassing the
mass media, and challenging formal politics. This is the case of insur-
gent political campaigns, such as Howard Dean’s campaign in the U.S.
in 2003-04, or the exposure of Jose Maria Aznar’s lies on terrorism by
thousands of Spanish youth mobilized with their cell phones, and
leading to the electoral defeat of Spanish conservatives in March 2004.
This is why in fact governments are ambiguous vis-a-vis the uses of
Internet and new technologies. They praise their benefits, yet they
tear to lose the control of information and communication in which
power has always been rooted.

Accepting democracy of communication is accepting direct democ-
racy, something no state has accepted in history. Accepting a debate to
redefine property rights goes to the heart of the legitimacy of capital-
ism. Accepting that the users are the producers of technology chal-
lenges the power of the expert. So, an innovative, yet pragmatic policy
will have to find a middle way between what is socially and politically
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feasible in each context, and the enhancement of the cultural and
organizational conditions for creativity on which innovation, thus
power, wealth, and culture, are based in the network society.

* * *

(*) The analysis presented here is based on a very broad body of
research that would overwhelm the thread of the argument if fully cited
in this text. Therefore, I am taking the liberty to refer the reader to my
recent works on the matter, not because I support my analysis with my
own bibliography, but because my recent publications contain an exten-
sive, and systematic bibliography from different areas in the world, that
should be considered as the generic references of the analysis.

With this caveat, the interested reader may consult the sources
included in the following books by Manuel Castells:

The Information Age: Economy, Society, and Culture, Oxford:
Blackwell, 3 volumes, 2nd edition, 2000-2004; The Internet Galaxy,
Oxford: Blackwell, 2001; The collapse of Soviet Communism: the view
from the Information Society, Berkeley, International and Area Studies
Press, 1995 (with Emma Kiselyova) (updated edition by Figueroa
Press, Los Angeles, 2003); La societat xarxa a Catalunya, Barcelona:
Random House, 2003 (with L. Tubella et alter); The Information Society
and the Welfare State: The Finnish Model, Oxford: Oxford University
Press, 2002 (with Pekka Himanen); The Network Society: A Cross-
Cultural Perspective, Northampton, Massachussets: Edward Elgar,
2004 (editor and co-author); “Global Governance and Global
Politics,” Political Science, January 2005; The Mobile Communication
Society, forthcoming (with M. Fernandez-Ardevol, JCL Qiu, and A.
Sey). In addition, important references on specific points are the
recent books by Peter Monge and Nosh Contractor, A Theory of
Communication Networks, New York: Routledge, 2004; Frank Levy,
Computers and Work, Cambridge, MA: MIT Press, 2005; and Ulrich
Beck, Power in the Global Age, Cambridge: Polity Press, 2006.

Furthermore, the chapters in this book, and their references, have
also been used in the elaboration of my analysis.






Chapter 2

Societies in Transition to the
Network Society

Gustavo Cardoso

Several analysts have put forward the idea that societies are cur-
rently experiencing significant change characterized by two parallel
trends that frame social behaviour: individualism and communalism

(Castells, 2003b).

Individualism, in this context, denotes the construction of meaning
around the realization of individual projects. Communalism, in turn,
can be defined as the construction of meaning around a set of values
defined by a restricted collective group and internalized by the group’s
members.

Various observers have looked at these two trends as potential
sources of disintegration of current societies, as the institutions on
which they are based lose their integrating capacity, i.e. they become
increasingly incapable to giving meaning to the citizens: the patriar-
chal family model, the civic associations, companies and, above all,
representative democracy and the nation state. These institutions have
been, to some extent, fundamental pillars of the relationship between
society and the citizens throughout the 20th century (Castells 2003;
2004, Giddens 2000).

However, another hypothesis is possible. Perhaps what we are wit-
nessing is not the disintegration and fractioning of society, but the
reconstruction of the social institutions and, indeed, of the structure
of society itself, proceeding from autonomous projects carried out by
society members. This independence (i.e. independence from society’s
institutions and organizations) can be regarded as individual or collec-
tive, in the latter case in relation to a specific social group defined by
its autonomous culture.

In this perspective, the autonomization of individuals and groups is
followed by the attempt to reconstruct meaning in a new social struc-
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ture on the basis their self-defined projects. By supplying the techno-
logical resources for the socialization of the projects of each individual
in a network of similar subjects, the Internet, together with the mass
media, becomes a powerful social reconstruction tool and not a cause
of disintegration. This social (re)construction, giving rise to the new
structure, will not have to follow the same values logic of the late
industrial society.

However, as the Internet is a technology, its appropriation and
domestication (Silverstone 1994) may also take place in a conservative
way and thus act merely to perpetuate social life as it had already
existed.

The examples are manifold. If we wish to expand our field of vision
we can look at the Internet as, for example, an instrument for the
maintenance of a patriarchal society rooted in a fundamentalist inter-
pretation of Islam, when we see it being used for the recruitment of
volunteers for al-Qaeda, or as an instrument for the perpetuation of
old public administration models, when the websites of the ministries
offer nothing more than the telephone numbers of the various serv-
ices, in what amounts to the mere substitution of the yellow pages, in
hardcopy form, by hypertext in a closed institutional circuit. Or when
we limit ourselves to constructing a personal page in which we center
content around our own personality and identity without any connec-
tion to any entities to which we belong or are affiliated, thus rejecting
the logic of sharing in a network of interests.

In other words, the hypothesis for the analysis of social develop-
ment and the role of the Internet in that development is that the
Internet is a tool for the construction of projects. However, if it is
merely used as one more means of doing something we already do,
then its use is limited and is not necessarily different from that of the
other media (for example, television, as far as entertainment and news
information are concerned).

As one can verify by means of the study of the reality of two soci-
eties in transitions—Catalonia and Portugal (Castells et al.2003,
Cardoso et al. 2005)—the Internet is appropriated in different ways by
different people and not all of them effect uses that distinguish the
Internet from what the other media could offer. This is a reality that
is, perhaps, more perceptible in societies where the Internet utiliza-
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tion levels are still quite low. However, different studies conducted in
different societies (Cole 2005) demonstrate that that is a reality that is
not directly linked with the character of transition or affirmation as an
information society, but with variables such as the education and gen-
eration dimensions.

Nevertheless, there is something in societies in transition that
accentuates the differences more. In other words, in societies in tran-
sition, the divisions between those who use and those who do not use
technologies such as the Internet are greater and tend to make utiliza-
tion of them more a question of the generation to which one belongs:
the younger the generation the greater the use and the higher the
education level the greater the use.

If it is a recognized fact that societies such as the United States,
Finland and Singapore can be classified as “informational societies”
(Castells and Himanen 2002), how can we define those societies in
transition towards the information society? In other words, societies
in which the mark of networked social organization already asserts
itself in broad segments of society?

In order to answer that question, we require a more in-depth analy-
sis of a society whose characteristics, though profoundly European,
also reveal similarities in terms of relations and values to countries of
the American continent: Portugal.

The argument for the choice of Portugal as a typical example of a
society in transition towards the network society is that Portugal is a
country that shares, to varying degrees, development characteristics
and historico-political values and conditioning factors with a group of
other societies, for which the common denominator is the fact that
they all experienced, in the last three decades, the democratization of
their societies and, at the same time, have similar informational devel-
opment rankings.

All of these societies are classified by different digitalization indexes
(I'TU 2003) in one and the same group: the high digital access coun-
tries. In the concrete case of the DAI (ITU 2003), the group is led by
Spain, with Brazil bringing up the rear. It includes, amongst others,
the countries we have chosen to study herein, i.e. those that were pro-
tagonists of waves of democratization in the last 30 years (Huntington
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1991, Altman 2002) in Europe and South America': Spain, the Czech
Republic, Greece, Portugal, Hungary, Poland, Slovakia, Chile,
Uruguay, Argentina and Brazil.

However, because it is necessary to compare this group of countries
with a group of more informationally developed countries, we have
also chosen to conduct a comparative analysis herein of Finland, the
USA and Singapore. Finally, we will also analyse the case of Italy in
this transition context, for, although it is a member of the G7, Italy
has a proto-information model (Castells 2002) that is closer, on vari-
ous levels, to a society in transition than a full informational society.

We will look at Portugal as a paradigmatic example of transition in
progress, but at the same time we will seek to identify the characteris-
tics that make societies that differ so much as Spain, Greece, the Czech
Republic, Slovakia, Hungary and Poland, and also Argentina, Chile,
Uruguay and Brazil, societies in transition towards the network society.

Societies in Transition in the Global Network

An analysis of the different information society models can have as
its starting point the individualization of four dimensions (technology,
economy, social well-being and values), through which one can better
understand what each society’s position is in relation to the global
information society panorama (Castells and Himanen, 2001). On this
basis one can consider that a society is an informational society if it
possesses a solid information technology: infrastructure, production

and knowledge (Castells and Himanen, 2001).

' Huntington suggests that, during the 1970s and 1980s there were transitions from non-
democratic political systems to democratic systems and that those changes can be seen in
the context of a greater trend towards transition to democracy. Without going into the
various premises put forward by Huntington in more detail, I think that his contribution is
of interest for the analysis of the societies in transition to the network society due to the
fact that he establishes a link between different geographic zones and societies at the val-
ues level. In other words, all the societies studied herein have shared one common value in
the last three decades—the search for democracy—and seek today integration in the global
economy as informational societies, with most of the indicators placing them in a transi-
tion zone. Almost all of the countries analysed here as being in transition to the network
society are referred to by Huntington as common examples of transition to democracy.
Huntington defines three types of transition, which include all the countries analysed
here: 1) transformation (for example, Spain, Hungary and Brazil), where elites in power
took on the leadership of the transition processes; 2) substitution (as in Portugal and
Argentina), where opposition groups led the democratization process; 3) transplacements
(as in Poland and Czechoslovakia), where democratization occurred from joint action by
government and opposition groups.
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Finland, the United States and Singapore are advanced informa-
tional societies. They are also dynamic economies because they are
internationally competitive, have productive companies and are inno-
vative. But because “(...) technology and the economy are merely a
part of the story” (Castells and Himanen, 2001: 31), one can say that a
society is open if it is so politically, i.e., at the civil society level, and if
it is receptive to global processes. Likewise, its social well-being can
be assessed in terms of its income structure and the coverage offered
to the citizens in terms of health and education.

When looked at in terms of the evolution of development models,
Portugal is a country that is going through a transition process from
the industrial society to the informational society. However, we are
speaking of an industrial society, which, similar to the Italian and
Spanish societies, is to a large extent made up of small and medium-
sized enterprises but that has never asserted itself as a large-scale
industrial producer (Castells, 2002). In the second half of the 20th
century, Portugal assumed what can be termed proto-industrialism
and is now seeking to achieve a proto-informationalism (Castells,
2002). As an example of a society in transition, the analysis of Portugal
reveals that it is a country which, through its multiple affiliation net-
works (which range from membership of the European Union to the
maintenance of good relations in terms of defence with the USA and
to the establishment of partnership networks with Brazil, the former
African and Asian colonies and the autonomous regions of neighbour-
ing Spain), seeks to adapt to the conditions of global economic
change. And that is a pattern common to all societies in transition.

Nowadays, one can frequently read, in documents produced within
the European Union institutions or within the framework of the
OECD or even UN, that the equation for the economic and social
development of countries, cities and zones in the Information Age is
the appropriation of the use of the technological tools and their intro-
duction into the production and personal relational circuits, requiring
for this that the whole of the country, city or zone in question realize
their effective insertion both into the entrepreneurial fabric and at the
State level (in the management of the republic, in education, in man-
agement and defence of the territory, etc.).

In the latter half of the 1990s, investment in information technologies
as a source of GDP creation in countries such as the USA, United King-
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dom and Canada equalled in percentage terms the isolated contribution
made by labor or the investment in capital not coming from the informa-
tion technologies (Jorgensen 2005). The trend towards the convergence of
the investment contribution in information technologies with the contri-
bution from other investments in capital or the labour contribution would
seem to be a general one for all the more developed countries, albeit in
varying degrees. Likewise, there is a trend in all countries towards an
increase in the value added provided by the information technologies
in the creation of value added in the services sector (OECD 2004).

To clarify this a little, one should add that, contrary to general per-
ceptions, the productive fabric in the information age does not consist
merely of the technology companies (the so-called “dotcom” compa-
nies) but also that of companies that are able to incorporate the infor-
mation technologies in their productive, organizational, distribution
and promotion processes.

Hence, the new economy is not only the likes of amazon.com, e-bay
or the telecommunications companies, although these are indeed part
of that economy, but also companies like INDITEX (a Spanish group
that owns ZARA and other clothing brands) that have been able to use
the Internet to achieve their economic objectives (Castells, 2004b).

Indeed, the new economy includes many more companies from tra-
ditional sectors than purely technological companies or those with a
direct vocation for online business. It is normal for the productive fab-
ric today, as has always been the case down through the centuries, to
be led by one driving force sector, as well as others that will make use
of that dynamism to innovate.

In order to triumph in this game, any country or geographic zone also
requires a workforce with the capacity to use the new technology to
innovate, be it in the private sector or in the state. Workforces that carry
out repetitive—or not creative—work but with the use of the technolo-
gies, a telecommunications structure, an innovative entrepreneurial
fabric, a state that is able to create the appropriate vocational training
conditions, conversion of organizational and management models and
establishes legislation on regulation, frameworks and incentives.

The data contained in the following tables compare Portugal and
the other countries in transition to three information society models.
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These models that can be given the names of Silicon Valley, an open
society model guided by the market; Singapore, the authoritarian
information regime model; and, finally, the Finnish model of an infor-
mation-welfare society.

If classification of a society as an information society is based on a
solid information technology at the infrastructure, production and
knowledge levels, what position do these countries have in terms of
these dimensions?

Table 2.1 Technological Achievement Index (2001)

Country TAI Position Group

Spain 19 Potential Leaders
ltaly 20 Potential Leaders
Czech Republic 21 Potential Leaders
Hungary 22 Potential Leaders
Slovakia 25 Potential Leaders
Greece 26 Potential Leaders
Portugal 27 Potential Leaders
Poland 29 Potential Leaders
Argentina 34 Potential Leaders
Chile 37 Potential Leaders
Uruguay 38 Dynamic Adopters
Brazil 43 Dynamic Adopters

Source: UNDP, 2001.

Most of the countries classified here in terms of the technological
development index in 2001 (UNDP, 2001) were in what we can call
the second division of countries—the so-called potential leaders—
whereby this second division is led by Spain (19th place) and Italy
(20th). Brazil closed the list of countries in transition to the network
society in analysis here.

However, Brazil is worthy of special attention, for, according to the
IMD (2004), if we consider the competitiveness dimension for the
whole of Brazil, the country occupies 53rd place. If we consider only
the state of Sio Paulo, where a number of high-potential technological
centers are centered around the University of Campinas, the contribu-
tion to the GDP in 1998 amounted to roughly to one third of the
Brazilian total, then the position of Sio Paulo at the global level places
it in 47th place. However, this is by no means a peculiarity of Brazil, as,
as far as societies in transition are concerned, there would seem to be
geographic differences in terms of integration in the global economy.
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The selective inclusion to which Castells (2003) refers when analyzing
the space of flows is a perceptible reality in the case of the relation estab-
lished between Catalonia and Spain or Lombardy and Italy IMD 2004)
or between the Greater Buenos Aires area and Argentina (Amadeo 2005).

The more populous countries apparently seem to be incapable of
effecting, or prefer not to effect, this transition to information and
network societies for the whole of their territory and population, at
least in this phase of history.

The similarity between the countries listed above is confirmed by
other international indices such as that of the ITU (International
Telecommunications Union), the DAI (2003). Namely, because the
DAI (Digital Access Index) establishes identification categories, such
as: infrastructure (relating to telephone lines, mobile phone and
Internet subscriptions), cost (Internet access and use prices in compar-
ison to the national income); knowledge (literacy and inclusion in the
education system); quality (international bandwidth and broadband
subscribers) and utilization of the Internet.

If we compare these categories in the leading countries (such as
Finland, USA and Singapore) and the societies defined as transition
societies, we see that it is not only the low levels of technology utiliza-
tion in the latter that makes the difference. Indeed, in recent years we
have come to understand that studies carried out by those involved in
the technological processes themselves, such as the telecommunica-
tions operators, are beginning to accept that the communication infra-
structure is not the only element that can explain the differences
between countries and that income and education also play a very
important role (IT'U 2003). Only if we look at society in an integrated
manner—taking into account the infrastructure, production and
knowledge (Castells and Himanen, 2001)—can we identify the transi-
tion processes in progress in contemporary societies.

The analysis of international comparisons in the technological
domain reveals an apparently converging reality amongst the different
societies analyzed here. They all present figures for machines con-
nected to the Internet that are approximately one quarter of the aver-
age for the advanced economies and also one third of the high
technology exports achieved by the advanced economies (with the
exception of Poland, Uruguay and Argentina), presenting, finally,
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Internet utilization values of more than two-thirds of the average for
the advanced economies (with the exception of Argentina and Brazil).

In general terms, the countries analyzed here always present better
results and more balanced values in the technological “knowledge”
dimension than in the “infrastructure” and “technology production”
dimensions. However, the irregularity of the performance in these two
latter categories would seem, in itself, to be a distinguishing mark of
these societies and the fruit of the fact that, in the transition process,
they have not yet been able to stabilize good results in all categories.

Examples of this irregularity in terms of results are the percentage
values for Brazil (19) and Hungary (25) in relation to the average high
technology export figures for the G7 (21) or the number of mobile
phone contracts in Portugal, Spain, Italy, Greece and the Czech
Republic, which are all above the G7 average, and also the growth
rates for secure servers in Portugal, the Czech Republic, Slovakia,
Hungary, Poland, Greece, Chile and Argentina, whose figures are
close to, or above, those of the three information economies analyzed

here (Finland, USA and Singapore).

However, we also have to take into account some peculiarities of the
societies in transition, without which it would be difficult to explain
some of their performances. By way of example, let us look at the ques-
tion of secure server penetration. The fact that Portugal and Spain
have higher ATMs per million inhabitants rates (AETIC 2004), with
1,047 and 1,230 machines compared to an EU average of 700, has
allowed for the development of alternative systems to the use of credit
cards and secure servers for online purchases. The fact that Portugal
has a debit card system common to the whole banking system, the so-
called “Multibanco” system, has made it possible to make online orders
with payment through the ATM network, thus creating an alternative
and more secure electronic channel for transactions. This is one exam-
ple of many that help us to understand that, in addition to the common
and individual traits, there are sometimes situations common to two or
more countries that allow for the identification of some characteristic
sub-groups in the context of the transition analyzed here.

If there is something that brings the different societies from two con-
tinents analyzed here closer together then it is, as mentioned above, the
technological knowledge dimensions. Hence, the figures for the num-
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ber of tertiary education students in the sciences is clearly higher than
the average for the G7 in almost all of the countries included in the
study (Uruguay and Brazil are the exceptions), and the figures for scien-
tists and investigators in R&D are higher than the half of the values for
the G7 countries (with only the four South American countries below
that average). As far as the PISA literacy test results for mathematics
and the sciences are concerned, only Uruguay and Brazil present values
lower than 90% of those presented by the advanced economies.

It is also in the knowledge dimension, in this case not merely tech-
nological knowledge, that the generational mark that seems to be
common to all these societies manifests itself most. The question of
education is fundamental for analyzing the transition to the network
society with an informational economic organization because, as we
shall see, there is a strong correlation in all the societies between the
educational competences given and the number of users of the basic
network society technology: the Internet.

The Internet use figures constitute one reference value for charac-
terizing the transition of a society to the network society because they
reflect both the dimension of use in the socialization context and the
market potential. Indeed, without a high number of users, there would
also be no incentive for increasing electronic commerce (be it at the
inter-company level or with private persons).

An analysis of the preceding table shows that the relation between
access and use is dependant on a fundamental conditioning factor, the
education level. Age is also a mobilizing factor, as it facilitates use via
the group affiliation and practices amongst populations attending
school (Table 2.3). However, different studies show that the stronger
direct relationship is established between the education level and
effective use of the Internet.

As far as the comparative analysis of the countries is concerned, the
figures show that in the information societies use of the Internet by
persons who have completed secondary education is between 60% and
90% of the users with higher education, while in the societies in tran-
sition, these values are less than 50%. The exception here is Portugal,
with values of around 90%, as the number of Portuguese citizens who
have completed secondary education is relatively low and, conse-
quently, is closer in percentage terms to the numbers who have con-
cluded higher education.
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Although the analysis has thus far practically made reference to
European countries only, a more geographically comprehensive study,
such as that proposed by the World Internet Project (2005), estab-
lishes the same relationship between Internet use and education.

Table 2.4 Internet use rates in the population with secondary and
higher education (%)

Secondary University
United Kingdom 64.4 88.1
Portugal 64.8 75.1
Germany 66.0 62.6
Hungary 14.6 455
Italy 53.5 77.3
Japan 45.7 70.1
Korea 44.9 77.7
Macao 49.5 76.7
Singapore 66.3 92.2
Spain 47.6 80.5
Sweden 76.4 83.8
Taiwan 18.2 54.9
USA 61.0 87.1

Source: CIES, Network Society in Portugal Survey, 2003 for Portugal; for all other coun-
tries the WIP (World Internet Project).

In characterizing societies in transition, the similarities are crossed
with the exceptions and the question of Internet access offers a new
example for the affirmation of singularities.

Although it is possible to establish similarities between the access
rates in some of the countries studied here (Portugal, Poland, Spain),
we also immediately find differences as to the effective use of that
access. Indeed, if we establish a ratio between access and use, we see
that Portugal is one of the countries that makes most use of the exist-
ing availability, putting it on a par with leading countries such as
Norway, the Netherlands and Finland and ahead of other societies in
transition such as the Czech Republic, which has high access figures
but very low effective use by its populations.

What this use of the existing access availability ratio measures is the
effective use of the technology, demonstrating that there must be
other factors endogenous to each society that could explain why there
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are differences in the use of a technology even when the access is

equally high to begin with.

Analysis of the values for Portugal and the other European coun-
tries shows that, in certain conditions, even when the access rate
increases, that increase is not necessarily directly reflected in an
increase in use, for there are dynamics peculiar to each country at play
that can explain the different socialization rates for the technology.

Table 2.5—Internet access/use of access ratio

Has Internet access Uses the

at home or at work* Internet** Access availability
Country % % usage ratio
Portugal 37.79 29.72 0.79(4)
Austria 67.22 54.37 0.81(3)
Belgium 67.14 43.70 0.65
Switzerland 72.89 57.85 (3) 0.79(4)
Czech Republic 46.51 27.56 0.59
Germany — — —
Denmark 76.61 (3) 62.39(2) 0.81(3)
Spain 35.45 22.20 0.63
Finland 75.95 (4) 56.19 0.74
France 50.00 37.28 0.75
United Kingdom 57.55 45.21 0.79 (4)
Greece 25.87 13.40 0.52
Hungary 46.21 19.63 0.42
Ireland 66.12 40.39 0.61
Israel 54.25 39.22 0.72
ltaly 53.21 30.51 0.57
Luxembourg 68.57 51.43 0.75
Netherlands 73.05 55.88 0.76
Norway 75.29 (5) 62.07(4) 0.82(2)
Poland 38.68 23.88 0.62
Sweden 77.96 (2) 66.94(1) 0.86 (1)
Slovenia 78.92 (1) 36.14 0.46

Source: European Social Survey 2002/2003. *Note: the figures refer to the aggregated
sum of all those who responded that they at least have access regardless of the degree
of utilization. **Note: the figures refer to the aggregated sum of those who make effective
personal use of the Internet (whereby personal use is defined as: private or recreational
use that has nothing to do with the professional occupation of the user).
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If the relationship between use of the Internet and education seems
to be transversal to all countries, there is also a characteristic in the
education dimension that seems to be common to almost all countries
analyzed her: all of them, with the exception of the Czech Republic,
reveal strong generational differences in terms of the completion of
secondary education and tertiary education. The countries under
analysis can be grouped into three distinct groups. The first group
includes most of the countries: all those which present growth rates
for completion of the education level ranging from 300% to 50%
between the generations. This first group is also heterogeneous, for
though countries such as Greece and Hungary present values in
the younger generations that place them above 70% completion
of secondary education, Portugal, Brazil and Uruguay are below
40%. Also in this group, in an intermediate position, are Spain,
Poland, Argentina and Chile, which all have values close to 60%
of the population with secondary education completed in the
younger generations. This first group (with the exception of
Greece) is also characterized by figures for the completion of
higher education that are clearly below the average for the G7
countries.

A second group of countries, made up of the Czech Republic and
Slovakia, seems to be in a better position, presenting diminutive gen-
erational differences in terms of education, given that even in the
older generations completion of secondary education was close to or
above 70%.

Finally, we have a third group made up by Italy alone, a country
characterized by high growth rates for the completion of secondary
education in the younger generations and values very close to those
of Finland as far as investment in tertiary education by the
younger generations is concerned. Italy presents itself, once more, as
a dual society: simultaneously an information society and one in
transition.

The generation analysis focusing on the question of education can
also be observed when we look at the relationship between age and
use of the Internet.
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Table 2.7 Use of the Internet by age interval per country (%)

Country 15-24 25-34 35-54 over 55
Austria 81.81 75.28 65.73 21.02
Belgium 75.60 63.35 48.18 12.69
Switzerland 88.00 76.82 71.48 29.14
Czech Republic 73.07 39.82 38.46 10.31
Denmark 91.66 81.33 72.95 33.33
Spain 50.15 35.98 28.81 3.78
Finland 91.93 82.53 63.94 22.29
France 62.67 53.90 45.00 13.28
UK 73.34 62.05 59.49 20.01
Greece 32.60 25.71 15.73 1.95
Hungary 63.55 27.55 15.24 415
Ireland 62.79 56.60 46.78 16.34
Israel 55.68 52.631 37.93 18.69
Italy 48.87 52.83 33.28 8.67
Luxembourg 85.71 80.00 54.54 18.18
Netherlands 87.09 76.26 67.30 29.97
Norway 85.71 80.00 74.28 30.70
Poland 53.32 34.25 18.81 3.43
Sweden 66.30 65.45 50.97 21.21
Slovenia 67.85 53.57 38.33 7.54
Average 68.91 57.56 46.56 16.61

Source: European Social Survey 2002/2003.

Another characteristic common to the societies in transition, in this
case with bearing on our analysis of European societies, is the fact that
there is a considerable difference between the use rates for the older
and younger generations.

For all societies in transition for which there are comparative data
(Portugal, Spain, Czech Republic, Greece, Hungary and Poland), one
can verify that the older citizens using the Internet correspond to only
10% of the younger users. In the case of other European countries,
the figures are almost always somewhat above 20%.



Societies in Transition to the Network Society 41

Table 2.8 International comparison of Internet use per age group (%)

United

Kingdom Portugal Germany Hungary Italy Japan Korea Spain USA
16 to 24 yrs 80.1 58.8 596 451 66.4 80.6 95.1 70.2 90.8
3510 44 yrs 728 30.4 556 13.7 374 63.0 495 31.7 745
55 to 64 yrs 38.7 5.4 31.6 4.3 9.0 222 115 11.7 67.3

Source: CIES, Network Society in Portugal Survey, 2003 for Portugal; for all other coun-
tries: WIP (World Internet Project)

The age dimension also can be used for comparison not only at the
European level, for European, American and Asian societies all offer
the possibility of comparative inter-generational analyses. Italy figures
as a country in an intermediate position between information societies
such as Germany, the United Kingdom, Japan and the USA and other
societies in transition such as Portugal, Spain and Hungary.

The explanation for these differences between the generations in
using the Internet seems, for the societies in transition, to lie mostly in
the difference in the possession of basic forms of literacy, whereas in the
more developed information societies the differences probably have
more to do with the availability of contents that adapt to the interests of
all generations and, furthermore, the dimension of the sociability net-
works that the technology can offer to more senior citizens.

All the factors analyzed so far in the infrastructure, production and
knowledge dimensions and also those relating to acquired skills,
employment structure and predominance of low and medium technol-
ogy areas in the economy, are also reflected in the economies’ com-
pared productivity levels and their GDP per capita.

On a competitiveness index of 0-100, where the average for the
advanced economies is 74 points, the societies in transition under
analysis here occupy varied positions. Chile (26th), Spain (31st),
Portugal (39th) and Slovakia (40th) are amongst the top forty coun-
tries or regions, while the remaining countries occupy positions

between 42nd (Hungary) and 59th (Argentina).

Whereas the Portuguese GDP per capita represents 67% of the
average for the advanced economies, placing it amongst the top thirty
countries in an international comparison (together with Spain, Italy
and Greece), the other countries (with the exception of the Czech
Republic, Slovakia and Hungary) present values below 30% of the
GDP per capita of the G7 economies.
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A comparison of the societies in transition in terms of the informa-
tional development indicators reveals more differences than common
traits. Nevertheless, as far as investment in R&D and knowledge are
concerned, it is possible to present two different transition stages.

Thus, Italy, Brazil,” Spain, Portugal, the Czech Republic, Hungary
and Slovakia are representative of a stage in which the countries invest
approximately 50% of the values of the advanced economies in R&D
and knowledge. A second group of countries—led by Greece, Poland,
Chile, Argentina and Uruguay—presents values below 0.7% of
the GDP.

Still in the context of the international comparison of development
we can also analyze the economies in transition according to two
other classification levels: the readiness of economies for an informa-
tional development model and their growth and competitiveness rates.

In terms of the incorporation of technology into the society and
economy, The Economist’s e-readiness report for 2004 proposes an
index that measures the readiness and receptiveness of economies for
an informational development model, basing its ranking on six dimen-
sions: connectivity and information technologies, business environ-
ment, business and consumer adoption, legal and policy environment,
social and cultural environment and supporting e-services.

For example, Portugal achieves good results in the “business environ-
ment,” “business and consumer adoption” and “legal and policy environ-
ment” dimensions, on the basis of which one can conclude that, in terms
of business infrastructure and state actions, the conditions are given for
the national economy developing in that informational context.

However, the informational model does not consist of these condi-
tions alone. It needs technological infrastructure conditions, special-
ized support services, sufficient user numbers and also a technically
qualified workforce.

The countries and regions that lead the first half of the e-readiness
ranking, namely Scandinavia, the UK, the USA and the Netherlands,
achieve good results in all of the fields analyzed. The societies in transi-
tion essentially show bad performances in terms of the use of the basic
telephone network, the mobile network, the Internet and the use of com-

* For Brazil, the analysis refers only to the R&D value.
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puters, as well as the cost, quality and reliability of service.’ These data
are corroborated by other sources such as the OECD figures (Figure
1) or the World Economic Forum, whose ranking is analyzed below.

Continuing with the comparisons in terms of competitiveness, the
Global Competitiveness Report (2004) produced by the World
Economic Forum employs a ranking system based on three indexes:
technology, quality of public institutions and macro-economic envi-
ronment.* The GCI index reflects the balance between technological
development and adoption and the reliability of the public institutions
and macroeconomic environment.

* Conmectivity and information technologies: measures the use of the basic telephone network,
the mobile network, the Internet and the use of computers, as well as the cost, quality and
reliability of services. Business environment: evaluate the general business climate in a coun-
try, including the strength of the economy, political stability, the regulatory environment,
taxation, competition policy, the labour market, the quality of infrastructure and openness
to trade and investment. Consumer and business adoption: assesses how prevalent e-business
practices are in each country, i.e. how the Internet is used to automate traditional business
processes and how companies are helped by the development of logistics and online pay-
ment systems and the availability of finance and state investment in information technolo-
gies. Legal and policy enviromment: assesses a country’s legal framework and the specific laws
governing Internet use—how easy is it to register new businesses, how strong is protection
of private property, and whether the governments support the creation of an Internet-con-
ducive legal environment or are more concerned with censoring content and controlling
access. Social and cultural environment: evaluates the literacy and basic education, which are
preconditions for being able to use the new technologies, experience using the Internet and
receptivity to it and the technical skills of the workforce. Finally, the existence of supporting
e-services: the existence of consulting and IT services, the existence of back-office solutions
and consistent industry-wide standards for platforms and programming languages.

'

The technology index is obtained using a set of data with differentiated weighting. The meas-
ured variables are Internet access in schools, whether the state of competition between ISPs
is sufficient for guaranteeing high quality, low failure rates and low prices, whether the gov-
ernment programmes are successful or not in promoting the use of the information tech-
nologies and whether the legislation on e-commerce, digital signatures, consumer
protection are developed and enforced. Furthermore, mobile phone penetration and the
number Internet users, Internet hosts, telephone lines and personal computers are also
measure; the public institutions index is measured on the independence of the judicial system
in relation to political power, citizens and companies, whether the property rights, includ-
ing movable goods, are well defined and protected by law, whether the state is impartial in
awarding public contracts and whether or not organized crime constitutes a high cost to
economic activity. Also measured are corruption dimensions, in particular to what extent
bribery is common for achieving import and export authorizations, access to public assets
and avoiding taxation; the muacro-economic environment index is based the probability of the
economy experiencing recession in the coming year and to what extent access to credit for
companies is more or less difficult than the previous year. Also assessed are the state debts
or surpluses in the preceding year, as well as the savings, inflation and exchange rates and
the spread for loans and financial applications. Two further factors assessed are the country’s
rating in terms of international credit and to what extent the state supplies necessary goods
and services not supplied by the market and distortive government subsidies.
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Figure 2.1 Businesses using the Internet and businesses
receiving orders over the Internet, percentage of
businesses with ten or more employees, 2002 and
2003 or latest available year'
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1. The provisional definition of ICT patents is presented in Annex B of the compendium.
2. Cut-off point: countries with more than 100 EPO applications in 2000.
Source: OECD, Patent Database, September 2004.

In a table led by Finland and the USA, Portugal occupied 24th place
in 2004, having climbed one place in relation to 2003. Indeed, Portugal
is accompanied in its leadership of the societies in transition by two
other countries that have also climbed the table: Spain and Chile.

Despite presenting high figures at the technological level, the sec-
ond group of countries analyzed here, consisting of Greece, Hungary,
the Czech Republic, Slovakia and Italy, has lower scores in terms of
their public institutions. The third group, which includes Uruguay,
Brazil, Poland and Argentina, is penalized essentially by the negative
scores for the macro-economic index.
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Societies in Transitions, Values and Social Well-being

The information societies are characterized not only by the appro-
priation of technology but also their internal openness and social
well-being.

None of the countries in transition analyzed have an authoritarian
regime and the dominating values in those societies today are those of
an open society. The openness of a society can be measured by various
dimensions, such as the ratio between the population in prison and the
total population.

As one can see in the following table (Table 3.14), whereas the
Finnish model is characterized by a ratio twice as low as that for the
USA, Portugal registers figures that are twice those for Finland, with
values that are very close to the average for the G7 societies. However,
if we look at the total number of countries in transition in terms of
their prison inmate figures, we find that, with the exception of Italy
and Greece, all of the remaining countries have an inmate population
above the average for the advanced economies.

In terms of gender equality, the majority of societies in transition
are below the average for the advanced economies (661), representing
societies that are still very unequal in terms of gender. Only Spain and
Argentina achieve better gender equality scores, bringing them closer
to the egalitarian model in terms of gender relations: Finland (820).

To add a further dimension, we can also compare the well-being of
the populations of the societies in transition to the well-being models
associated with the three information society models under analysis
(Finland, Singapore and Silicon Valley), by looking at the income
structures.

Hence, measured by the ratio of the 20% richest to the 20% poor-
est is concerned, the Finnish model of an information welfare society
presents the greatest equality of income (3.8). At the other end, the
market-governed information society model (Silicon Valley) and the
authoritarian model (Singapore) show much greater unbalance in
terms of income distribution, occupying third and second place in
the ranking of the advanced economies with the worst ratios between
the income of the richest and that of the poorest (8.3 and 9.7
respectively).
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All of the South American societies in transition (Brazil, Chile,
Argentina and Uruguay) reveal extremely high inequality figures,
sometimes three times as much as the USA (Brazil) or twice as much
(Chile and Argentina).

As for the European societies, there is a division into two large
groups. The first is made up of Portugal, Italy, Greece and Poland,
with inequality values close to the USA informational society model.
The second group includes the Czech Republic, Slovakia, Hungary
and Spain, which are closer to the Finnish information society model.

Highlighting once more some of the specificities of each society
under analysis, when we refer to the education level, it is also worth-
while stating that the openness of an information society does not
depend only on the combined rate of students in the three education
cycles, for if we neglect the school drop-out dimension (which the fig-
ures do not take into account) we would have a situation that would
place Portugal and other societies in transition on a level with the USA
and Finland, which are countries with much lower drop-out rates.’

In the field of education, a comparison between the countries as far
as functional literacy, i.e. the capacity to apply knowledge acquired in
school in the society one lives in, shows that there are also great
divides between the countries, even in the European context. Thus,
Portugal, together with Poland, presents the worst results of the
European countries studied—with a functional literacy rate of only
52% as compared to an average of 83% for the advanced economies

and more than 80% for the USA and Finland.

The openness of a society can also be measured on the social
involvement of the citizens in everyday life. Together with Spain,
Hungary and Poland, Portugal has the lowest rates of participation in
associations, whereas Argentina and Italy present intermediate figures
of around 40% for participation in associations. The Czech Republic,
Slovakia, Chile and Greece are countries with over 50% of the popu-
lation participating in associations.

* The data show that the drop-out rates in the EU are relatively high, with an average of
22.5%. However, there are considerable differences between the Member States. The
Northern European states achieve better results than the other members. Portugal (40.7
%), Italy (30.2 %), Spain (30.0 %) and the United Kingdom (31.4 %) present high rates,
while Germany (13.2 %), Austria (11.5 %) and the Scandinavian countries (Sweden 9.6 %
and Finland 8.5 %) present below-average values (European Union 2000).
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The reasons for the low participation levels are varied, but it is pos-
sible to identify some guiding hypotheses if we focus on a specific
reality such as the Portuguese one.

Of the reasons for this lack of civic engagement, we can list, first
and foremost, the degree of public confidence in the politicians for
Portugal. Although it can be considered a global phenomenon
(Castells 2004), the development of the degree of trust of the citizens
in politicians is not identical in all societies. Whereas Portugal is in
28th place in terms of public trust in the honesty of its politicians,
sharing this level with a group of European countries—Belgium,
France, Italy and Ireland—Finland, in 3rd place, is one of the coun-
tries with the highest degree of trust in the honesty of its politicians in
the world.

The analysis of civic engagement levels in the different countries
must also take into account historic conditioning factors of both a
global and local nature. What is known as unconventional political
participation has increasingly become the most common form of civic
engagement in our developed societies. Petitions, boycotts and other
forms of direct action have become more common. For this reason, we
should pay more attention to these forms of engagement than to mem-
bership in parties or trade unions and participation in demonstrations.

However, in terms of civic engagement measures in these terms,
Portugal has even lower scores. The engagement index measured on
the basis of different forms of civic involvement and participation in
organizations shows that Portugal occupies the last place in an inter-
national comparison of 22 European countries and Israel. Despite the
cultural and geographic proximity to Portugal, countries such as Spain
and Italy have much higher levels of civic engagement.

The historic context of each society can also help us to understand
the participation levels a little more. For example, in his analysis of
data gathered in more than 70 countries, referring to more than 80%
of the world population, on participation in established democracies
and new democracies, Inglehart (2001) has linked the scarce civic
participation in some societies to the post-honeymoon effect. Periods
of high civic participation levels are followed by decreases or stagna-
tion in participation, but in the long term the trend is for growth in
participation.
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Table 2.15 Participation over time in established and new
democracies

During and before After change
change of regime of regime Change _
Argentina 34 29 -5
Brazil 25 25 0
Chile 38 25 -13
Mexico 32 22 —7
Bulgaria 28 18 -10
Czech Republic 24 23 -1
East Germany 75 63 -12
Hungary 20 24 4
Poland 20 26 6
Slovenia 27 30 3
Slovakia 28 15 -13
1981/1991 1995/2001 Difference
Portugal 25 27 2
Spain 31 34 3
Italy 52 62 10
USA 68 79 11
Belgium 39 75 36
France 54 72 18
Denmark 55 68 13
Japan 49 55 6
West Germany 54 60 6
Switzerland 62 68 6
United Kingdom 71 80 9

Source: Adapted from Inglehart (2001) on the basis of 1981-2001 World Values Survey.

According to Inglehart (2001), the data show that in 21 countries
studied between 1981 and 1990, although the people vote less regu-
larly, they are not becoming more apathetic. On the contrary, they
would seem to have become more interested in politics. This opinion
is confirmed by the studies carried out by Castells (2003a) in
Catalonia and Cardoso (2005) in Portugal.

As Table 3.18 shows, interest in politics increased in 16 countries
and decreased in only 4. Portugal is in the group of countries where
political participation is lowest and has stagnated, as is Spain. In both
countries, a period of rapid increase in participation in the 1970s was
followed by a process of democratic normalization.
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Although Inglehart does not present data that allow one to com-
pare the 1970s, the decade of revolution and transition to democracy
in Spain and Portugal, one can observe this type of behavior in the
new democracies in Eastern Europe, which are characterized by peri-
ods of a rapid surge in participation followed by periods of less civic
involvement. What the data do allow us to infer is the relative proxim-
ity of the participation levels between all the countries that have gone
through transition to democracy in the last thirty years, regardless of
whether they are in Europe or South America.

The post-honeymoon decline is no doubt significant but the fact that
these societies experienced authoritarian regimes, be they of the left
or the right, for many years is also justification for the low levels of
political participation.

A third factor one must take into account in analyzing participation
is the relationship between participation and trust in others. The
World Values Survey data (2001) furthermore shows that countries
with geographical and cultural affinities with Portugal—such as Spain,
France and Italy—present relatively homogeneous intermediate values
for membership of associations.

In Spain, the figures, for men and women respectively, are 32% and
26%, for Italy 46% and 38% and for France 36% and 43%. Where
the differences are clearly greater is in the trust in others, for Spain
(35%), Italy (32%) and France (20%) are clearly above the Portuguese
values. This mistrust in relation to others is also obviously a factor to
be taken into account in analyzing the low levels of civic participation.

Continuing the analysis of the possible factors that condition politi-
cal participation in the context of the informational development
models, one must including one more explanatory factor—education.

An analysis of the participation dimensions must also make refer-
ence to the Putnam analyses (1993) on the relationship between read-
ing newspapers and participation in civic associations. Putnam argues
that there is a direct correlation between reading newspapers and
membership of associations (other than religious associations) and that
the regions with the highest readership levels are also those that, as a
rule, have the strongest civic communities. If we test this hypothesis,
we see that, at least in Europe, more than just influencing engage-



59

Societies in Transition to the Network Society

"sw.ie} SS3 reulblo
8y} asn 0} paydo am 1x81u00 ueadoing 8y} Ul S|9AS| UOIIBONPS J0) SOWBU JudIaylp 8y} UsAIb :810N, "'€002/2002 AoAINg |e100S ueadoing :80In0g

[474%4 LERE v9'LL 69°L LeL gcl - EIUBAO|S
61°9% 19°LYy LSV 1S90V 8c’'LE - uspamg
JANAN 08'0¢ 1A 06°6 ¥6'v 8v'c - puejod
£€9°¢S cr'ey £e°CC c0'9¢ 9¢ - - AemioN
0¢ vy ve 9.0 08'¢cec 9c'L} 2001} ol SpuelisyisN
ov - - €eee G2 818l - Binoqwexn
16179 £€5°0¢ L6'Le VAR T4 909} 78'9 - Arey
9¢'6¢ S’/ 9r'cl c6'clh Sy 9¢'S - |Sels|
60°'8€ 88'8C 8¢ crLe 144 LETLL 69°L puejal|
PR €86 - LSV [4°R 10'€ - Arebuny
0c €6¢l 'L LSy 89°¢ 9G¢ GL'L 909319
¢c'l9 Y9'LS 12744% ¥S'9y glce SL'GL - YN
8G°'€S LEL VY £e°€C €6 LLLE ¢’ 0c cl’St aduel4
€e'ee 89°LE 68,2 ¢c'éc 988 - puejui4
888 00°0Y vSve 66°'8¢ 60'v¢ 06°Gl ov'e ureds
£e'ee Geev €1°9¢ 9¢c'ec 0S've 9991 - Ylewusd
G.09 o 0 ve'LE ¥€°0€ 00'te 0L} - Auewsn
99°9% ¥9°Ge ¢l'ac clLvl Gg'g - - "dey yoezo
09 s ¥.°0S €0'8¢ €0'6¢ - 6¢'GE puepszumg
6809 - oL'er G9'9¢ 90'9¢ 6ECl 8e'Gl wnibjeg
8G°cY - VASK 4 G8°'Ge 0¢ - 606 eLjsny
0S Y6l - 9¢'GlI ke €9'v 16°0 [ebniod
Atensal jo Aenal-uou Atenal-uou Aepuooas LolIseq jJo LolIseq Jo Luoneonpa Anuno)
abe)s puodeg abejs 1s414 ‘Aepuooas Jaddn abejs puoodas abejs 1suyy Arewnd
1sod 10 Aiepuooes 10 AMewnid pajajdwod JoN
1aMmo]
(%) 193] uoneanpa isaybly 0} Buipiodde ‘syjuow Z| ise| ayy ur uonnad paubls 91 alqeL



THaE NETWORK SOCIETY

60

"sw.e} SS3 reulbuo

Ay} asn 0} pajdo am 1xaju0d ueadoing 8y} Ul S|9AS| UOIIBINPA 10} SSWEBU Judlayip ay} uaAlb 810N, "€002/200¢ Aening [e1oog ueadoing :901N0S

99'9¢ FELLE 8¢€'Gl 68°L LeL gcl EIUBAOIS
14 8G°¢€¢C 17 A" 12148 9.0} FELLE uspamg
otee 8} €eel 0c'Hi 80°L '€ 68°0 puejod
Olcy al'le 00'Se ¥0'¢cc o0'vI - - AemioN
00°0c 99'/¢ €911 SIL'El 820} 8¢S - SspuelisyioN
00°G¢e 0 0 99'91 14 606 - Binoquiexn
oley gc'le cr 9l WAL 68°L | ZAVA - Arey
G6'Ic 0LVl v'El 19 6C' L1 68°L - |Sels|
JASR T4 éd'éc 6¥'9¢c A Y4 9€'ce (014 YAVR pueal|
LLLE g2 0E'S1 9l €5, 16'S Arebuny
(0N0)% 89°0¢ ovr'6l 66°¢cl cr'el e8¢l csol 908319
€6°9% 0¥'6¢ L'€e c¢c'St 96°¢cl av'evy - AN
8¢'9¢ L0'8} 99'91 14904" (X4 999} 6v°L ddueld
9999 c9'LE - L6°€cC LG8l c6°el gcl puejui4
L9 c9'¢c 06'Gl or'et g0} 99'6 c8l'¢c ureds
£e'ee 9/'9¢ vv'cc 78°Gl 174" (014 - ylewusg
¥2'6¢ ¥¥'0c 8¢'ce VELE LL'S 0L’} - Auewuen
0c (01 81’8l lc’€c 09'6 - 000} "dey yoez)
08'ce 9¢'0¢ LE°G¢ 68’7l 12904 - ¥9'LL pueliszimg
¥6°9¢ - 98'G¢e ¥6°LI ¢’ 0l 0S'}HI 8c'vi wnibjeg
9/.°0¢€ - 81’8l 70'81 90} - 606 euisny
- £€8°0¢ - AA" Gy'8 290l 99°¢ [ebniod
Aeial jo Aena)-uou Adenaj-uou Aepuooas LOIseq jJo LOIseq jJo Luoneonpa Anuno)
abejs puooag abejs 1s414 ‘Aepuooas Jaddn abejs puoodas abejs 1suy Krewnd
1sod 10 Aiepuooes 10 Arewnd pajajdwoo JoN

Jamo

(%) 19A3] uoneonpa Aq ‘“4eak jse| ay} ul siaquiaw juswuiarob/sueronijod pajoeiuon—/ 1L°Z alqeL



Societies in Transition to the Network Society — 61

ment, newspaper readership (and membership of associations) is
directly correlated to the education level of the citizens. As seen below
(Table 3.22), education, much more than newspaper readership or
watching TV news, is a central element in the civic engagement
options made by the different citizens.

Another indicator of an informational society is the relationship it
has with its media, i.e. both the freedom of the media to report freely
and give opinions and the relationship between the beneficiaries and
producers of the information.

Of all the societies in transition under analysis here, only Italy,
Argentina and Brazil are classified as partially free in terms of the free-
dom of the press.

In classifying the freedom of the press, factors such as the legal
framework for journalism, political influence and economic pressures
on the freedom of expression are taken into account. Between 2001
and 2003, Portugal improved its general score (going from 17 to 15),
accompanying a trend similar to that of Finland, while the United
Sates revealed an opposite trend (from 17 to 19) and Singapore con-
tinued to be classified as a country without freedom of the press.’

Positive development, such as in the case of Portugal, may conceal
that the final value is due to a positive assessment of the evolution of
the legislation and regulation that may influence the contents of the
media. However, this is offset by an increase in the economic pres-
sures on news content. To quote the Press Freedom Survey, 2003,
“Most media outlets are independent of the government; however,
print and broadcast ownership is concentrated in the hands of four
main media companies.” (Press Freedom Survey 2003).

The comparison of models of social openness and citizenship car-
ried out here, as well as the analysis of the social well-being, reveals
much more clearly the differences than the data common to all the
societies dealt with herein.

¢ Identical positions emerge when one looks at the online presence analysis. Finland,
Portugal and the USA are amongst the least restrictive of the media’s freedoms and
Singapore is included in the moderately free (Press Freedom Survey 2001).
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However, this is to be expected, for although they share values such
as democracy and the wish to adopt informational society models,
each society has its individual history and own identity, as well as dif-
ferent well-being models.

Social Change in Network Societies

The characterization of the societies in transition that we have
endeavoured to achieve in this chapter, with a more in-depth treatment
of the Portuguese situation, reflects the transition of populations with
lower education levels to a society in which the younger generations
have already more consolidated educational competences. However,
this analysis also reflects societies, which, though they have made great
efforts in the area of knowledge, are still trying to assert themselves in
the infrastructure and technology production dimensions.

This analysis also reflects a socio-political transition—first from
dictatorships to a democratic institutional politization and then to a
routinization of democracy. In a process that combines growing scep-
ticism in relation to the political parties and the government institu-
tions and an increase in civic engagement, using autonomous and, at
times, individualized forms of expression on the part of civil society.

It is in this context that one produces a fundamental transition in
these societies: technological transition. A transition expressed
through the diffusion of the Internet and the appearance of the nez-
work society in the social structure and practice.

After reading the above data and analyses, there is one question still
to be answered: is there a generation divide or not in all the societies
analyzed here? Though it is true that the data for the Portuguese soci-
ety confirm the existence of that divide, it is not present in all the soci-
eties analyzed. Some of the exceptions are Eastern European countries

such as the Czech Republic, Slovakia and Hungary.

The generation divide is not the result of an option; it is, rather, the
fruit of a society in which the necessary cognitive resources are dis-
tributed unequally amongst the generations, so that societies in which
formal learning and literacy are historically better established present
transition processes that accentuate the generational differences to a
lesser degree.
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Only thus can one explain, for Portugal for example, that amongst
those who were born before 1967 we find a section of social agents
that are similar, in certain practice dimensions and, at times, represen-
tations, of the younger Portuguese citizens. This similarity is visible in
the fact that they have educational competences that are close to one
another, for example in the use of the Internet or in their approach to
professional improvement.

The society we live in is not a society in social division. It is a soci-
ety based on an informational development model, in which some
cognitive skills are more valued than others, namely: the highest edu-
cation level, formal literacy and technological literacies. All these are
acquired and not innate skills. As such, social division is not inevitable;
there is, rather, a process of transition in which the protagonists are
those who most easily master these skills.

At the same time as experiencing multiple transition processes,
societies such as the Portuguese and Catalan societies preserve strong
social cohesion via a dense network of social and territorial relations.
They are societies that change and maintain their cohesion at the
same time. They evolve at the global level, while maintaining local
and personal control over that which gives meaning to life (Castells
2004c). In the societies in transition that balance between change and
social cohesion could be one more common trait.

However, although they share global networks, each societal reality
is unique and only a more in-depth analysis of each nation would
show us the signs of future evolution in each of our societies. That is
the challenge in understanding the transitions in progress in our soci-
eties as they become network societies.
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Chapter 3

Information Technology and the
World Economy™

Dale W. Jorgenson and Khuong Vu

Introduction

The purpose of this paper is to analyze the impact of investment in
information technology (IT) equipment and software on the world
economy. The resurgence of the U.S. economy during the 1990’ and
the crucial role of I'T investment have been thoroughly documented
and widely discussed.' Jorgenson (2001) has shown that the remark-
able behavior of I'T prices is the key to understanding the resurgence
of American economic growth. This behavior can be traced to devel-
opments in semiconductor technology that are widely understood by
technologists and economists.

Jorgenson (2003) has shown that the growth of I'T investment
jumped to double-digit levels after 1995 in all the G7 economies—
Canada, France, Germany, Italy, Japan, and the United Kingdom, as
well as the United States.” In 1995-2001 these economies accounted
for nearly fifty percent of world output and a much larger share of
world IT investment. The surge of IT investment after 1995 is a
response to the sharp acceleration in the rate of decline of prices of I'T

* Department of Economics, Harvard University, 122 Littauer Center, Cambridge, MA
02138-3001. The Economic and Social Research Institute provided financial support for
work on the G7 economies from its program on international collaboration through the
Nomura Research Institute. We are grateful to Jon Samuels for excellent research assis-
tance and helpful comments. Alessandra Colecchia, Mun S. Ho, Kazuyuki Motohashi,
Koji Nomura, Kevin J. Stiroh, Marcel Timmer, and Bart van Ark provided valuable data.
The Bureau of Economic Analysis and the Bureau of Labor Statistics assisted with data for
the U.S and Statistics Canada contributed the data for Canada. We are grateful to all of
them but retain sole responsibility for any remaining deficiencies.

See Jorgenson and Kevin Stiroh (2000) and Stephen Oliner and Daniel Sichel (2000).
Nadim Ahmad, Paul Schreyer, and Anita Wolfl (2004) have analyzed the impact of I'T

investment in OECD countries. Bart van Ark, et al. (2003) and Francesco Daveri (2002)
have presented comparisons among European economies.
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equipment and software. Jorgenson (2001) has traced this acceleration
to a shift in the semiconductor product cycle from three years to two
years in 1995.

In Section 2 we describe economic growth during the period 1989-
2001 for the world economy as a whole and 116 economies listed in
Table 3.1 below.” We have allocated the 116 economies among seven
regions of the world listed in the table. We have divided the period in
1995 in order to focus on the response of these economies to the
acceleration in the I'T price decline. The major developments during
the first half of the 1990’s were the dramatic rise of Developing Asia
and the stunning collapse of Eastern Europe and the former Soviet
Union. As shown in Table 3.1, world economic growth has undergone
a powerful revival since 1995. The world growth rate jumped nearly a
full percentage point from 2.53 percent during 1989-1995 to 3.51 per-
cent in 1995-2001.

In Section 3 we present levels of output per capita, input per capita
and productivity for the world economy, seven regions of the world
and 116 economies. Our most remarkable finding is that output dif-
ferences are primarily explained by differences in input, rather than
variations in productivity. Taking U.S. output per capita in 2000 as
100.0, world output per capita was a relatively modest 22.6 in 2001.
Using similar scales for input per capita and productivity, world input
per capita in 2001 was a substantial 34.6 and world productivity a
robust 65.4!

In Section 4 we allocate the growth of output between input
growth and productivity. World input greatly predominates in the
growth of world output. Of the world growth rate of 2.53 percent
during 1989-1995, productivity accounts for 0.37 percent or less than
fifteen percent, while input growth accounts for 2.16 percent or more
than eighty-five percent. Similarly, the higher world growth rate of
3.51 percent from 1995-2001 can be divided between productivity
growth of 0.77 percent, less than twenty-two percent of total growth,
and input growth of 2.74 percent, more than seventy-eight percent of
the total.

’ We have included countries with more than one million in population and a complete set of
national accounting data for the period 1989-2001 from World Bank Development Indi-
cators Online (WBDI). These economies account for more that 96 percent of world output.
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In Section 4 we allocate the growth of input between investments
in tangible assets, especially I'T equipment and software, and invest-
ments in human capital. We show that the world economy, all seven
regions, and almost every one of the 116 economies experienced a
surge in investment in I'T after 1995. This was most striking in the G7
economies, led by a rush of I'T investment in the U.S. However, the
soaring level of I'T investment in the U.S. after 1995 was paralleled by
increases throughout the G7, the Non-G7 industrialized economies,
and Developing Asia. Doubling of IT investment also occurred in
Latin America, Eastern Europe, and North Africa and the Middle
East with near doubling in Sub-Saharan Africa.

World Economic Growth, 1989-2001

Table 3.1 presents shares of world product and regional product for
each of the seven regions and 116 economies included in our study.
The G7 economies accounted for slightly under half of world product
from 1989-2001. The growth rates of these economies—2.15 percent
before 1995 and 2.78 percent afterward—were considerably below
world growth rates. The growth acceleration of 0.60 percent between
the two periods also lagged behind the acceleration of world economic
growth. The G7 shares in world growth were 41.3 percent during
1989-1995 and 37.2 percent in 1995-2001, well below the G7 shares
in world product.

During 1995-2001 the U.S. accounted for more than 22 percent of
world product and somewhat less than half of G7 output. Japan fell to
a third the size of the U.S., but remained the second largest of the G7
economies and the third largest economy in the world after China.
Germany ranked behind the U.S., China, Japan, and India, but
remained the leading European economy. France, Italy and the U.K.
were similar in size, but less than half the size of Japan. Canada was
the smallest of the G7 economies.

The U.S. growth rate jumped sharply from 2.36 percent during
1989-1995 to 3.58 percent in 1995-2001. We note that the period
1995-2001 includes the U.S. recession of 2001 as well as the boom of
the last half of the 1990%. The U.S. accounted for more than half of
G7 growth before 1995 and over 60 percent afterward. The U.S.
share in world growth was less than its share in world product before
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1995, but greater after 1995. By contrast Japan’s share in world eco-
nomic growth before 1995 exceeded its share in world product, but
tell short of its world product share after 1995. The shares of the G7
economies in world growth during 1989-2001, except for the U.S. and
Japan, fell below the G7 shares in world product.

The 16 economies of Developing Asia generated more than 20 per-
cent of world output before 1995 and almost 25 percent afterward.
The burgeoning economies of China and India accounted for more
than 60 percent of Asian output.* China has surpassed Japan to rank as
the world’s second largest economy and India has outstripped
Germany to rank fourth. Indonesia and Korea are similar in size, but
together they are only half the size of India. Taiwan and Thailand are
also similar in size, jointly about one-tenth the size of China.

The economies of Developing Asia grew at 7.53 percent before
1995, but only 5.66 percent afterward. These economies accounted
for an astonishing 60 percent of world growth during 1989-1995.
Slightly less than half of this took place in China, while a little more
than a third occurred in India. In 1995-2001 the share of Developing
Asia in world growth declined to just over 40 percent, still well above
the region’s share in world product. China accounted for more than
half of this and India about a quarter.

The 15 Non-G7 industrialized economies generated more than
eight percent of world output during 1989-2001, slightly above Japan.
Australia, The Netherlands, and Spain accounted for almost half of
this. However, none of these approached Canada, the smallest among
the G7 economies, in size. The Non-G7 economies were responsible
for lower shares in world economic growth than world product before
and after 1995. However, Israel and Norway had larger shares in
growth than product before 1995 and Finland and Spain had larger
shares in growth after 1995. Australian and Irish shares in world
growth exceeded the shares of these countries in world product in
both periods. Irish growth rates—5.15 percent during 1989-1995 and
8.85 percent in 1995-2001—compared with the stratospheric growth
rates of Developing Asia.

* Our data for China are taken from World Bank (2004) indicators and are based on official
Chinese estimates. Alwyn Young (2003) presents persuasive evidence that these estimates
may exaggerate the growth of output and productivity in China.
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The 19 Latin American economies generated more than eight per-
cent of world output with Brazil responsible for a third of the total.
During 1995-2001 Brazil’s economy ranked ninth in the world, only
slightly smaller than France, Italy, and the U.K., but larger than the
rapidly fading Russian economy. Mexico was a little over half the size
of Brazil and comparable in size to Spain. Argentina was a bit more
than half the size of Mexico and ranked with Australia. Argentina and
Mexico, taken together, were slightly less than Brazil in size. The
remaining sixteen Latin American economies, collectively, also ranked
below Brazil.

During 1989-1995 the share of the Latin American economies in
world growth of almost ten percent exceeded their eight-and-a-half
percent share in world product. In 1995-2001 these economies had a
substantially smaller share in world growth of only six percent, while
retaining close to an eight-and-a-half share in world product. Brazil’s
share in world growth was substantially below its three percent share
in world product before and after 1995, while Chile, one of the
smaller Latin American economies, had a larger share in world growth
than product in both periods.

Before the fall of the Berlin Wall and the collapse of the Soviet
Union, the 18 economies of Eastern Europe and the former Soviet
Union were comparable in size to Latin America, generating more
than eight percent of world product. Collectively, these economies
subtracted 24.7 percent from world growth during 1989-1995, drag-
ging their share of world product below six percent. Before 1995 the
Russian economy was comparable in size to France, Italy, or the
U.K,, but fell to tenth in the world after Brazil during 1995-2001.
The 11 economies of North Africa and the Middle East, taken
together, were also comparable in size to France, Italy, or the U.K,,
while the 30 economies of Sub-Saharan Africa, collectively, ranked
with Canada.

Poland was the only economy in Eastern Europe with a positive
growth rate during 1989-1995. In 1995-2001 Poland’s share in world
growth exceeded its share in world product, while Russia’s share in
growth fell below its share in world product. Growth in the sizeable
economy of Ukraine continued to languish during 1995-2001. The
economies of North Africa and the Middle East had shares in growth
well above their shares in world product during 1989-1995, but this
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was reversed in 1995-2001. The economies of Sub-Saharan Africa had
shares in world growth below their shares in world product during
both periods.

World Output, Input, and Productivity

Table 3.2 presents levels of output per capita, input per capita, and
productivity for the world economy, seven regions, and 116
economies. Following Jorgenson (2001), we have chosen GDP as a
measure of output. We have revised and updated the U.S. data pre-
sented by Jorgenson (2001) through 2001. Comparable data on invest-
ment in information technology have been have been constructed for
Canada by Statistics Canada.” Data on IT for France, Germany, Italy,
and the U.K. have been developed for the European Commission by
Bart van Ark, et 4/.° Finally, data for Japan have been assembled by
Jorgenson and Kazuyuki Motohashi for the Research Institute on
Economy, Trade, and Industry.” We have linked these data by means
of the OECD’s purchasing power parities for 1999.°

We have distinguished investments in information technology
equipment and software from investments in other assets for all 116
economies included in our study. We have employed the World Bank
(2004), World Development Indicators Online, as a data source on GDP
for economies outside the G7,” including purchasing power parities."’
We have relied on the WITSA Digital Planet Report (1998, 2000,
2002, 2004), as the starting point for constructing data on I'T invest-
ment for these economies." Details are given in the Appendix.

A constant quality index of capital input uses weights that reflect dif-
ferences in capital consumption, tax treatment, and the rate of decline

* See John Baldwin and Tarek Harchaoui (2003).

¢ See van Ark, Johanna Melka, Nanno Mulder, Marcel Timmer, and Gerard Ypma (2003).
7 See Jorgenson and Motohashi (2004).

¥ See OECD (2002).

’ Maddison (2001) provides estimates of national product and population for 134 countries
for varying periods from 1820-1998 in his magisterial volume, The World Economy: A
Millenial Perspective.

" See World Bank (2004). Purchasing power parities are also available from the Penn World
Table. See Heston, Summers, and Aten (2002).

""WITSA stands for the World Information Technology and Services Alliance.
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of asset prices. We have derived estimates of capital input and property
income from national accounting data for each of the G7 economies.
Similarly, a constant quality index of labor input is based on weights by
age, sex, educational attainment, and employment status. We have con-
structed estimates of hours worked and labor compensation from labor
force surveys for each of the G7 economies. We have extended these
estimates of capital and labor inputs to the 109 Non-G7 countries
using data sources and methods described in the Appendix.

In Table 3.2 we present output per capita for the G7 economies
from 1989 to 2001. We use 1999 OECD purchasing power parities to
convert outputs for the G7 economies from domestic prices into U.S.
dollars. In Table 3.2 we also present input per capita for the G7 for
1989-2001, taking the U.S. as 100.0 in 2000. We express input per
capita in U.S. dollars, including both capital and labor inputs, using
purchasing power parities constructed by Jorgenson (2003)." Finally,
we present productivity levels for the G7 over the period 1989-2001
in Table 3.2. Productivity is defined as the ratio of output to input.

We find that output differences were primarily due to differences in
input, rather than variations in productivity. Taking U.S. output per
capita in 2000 as 100.0, G7 output per capita was 83.0 in 2001. Using
similar scales for input per capita and productivity, G7 input per capita
in 2001 was 85.8 and G7 productivity was 96.7, very close to the U.S.
level. The range in output was from 64.4 for France to 100.0 for the
U.S., while the range in input was from 62.2 for France to 100.7 for
the U.S. Productivity varied considerably less from 87.2 for Japan to
109.6 for Canada. We conclude that differences in output per capita
are largely explained by differences in input per capita rather than
variations in productivity.

The U.S. sustained its lead in output per capita among the G7
economies throughout the period 1989-2001. Canada was very close
to the U.S. in 1989, but fell substantially behind by 1995. The U.S.-
Canada gap widened further during the last half of the 1990%.
Germany, Japan, Italy, and the U.K. had similar levels of output per
capita throughout 1989-2001, but these economies languished consid-
erably below North American levels. France lagged behind the rest of

" Purchasing power parities for inputs follow the methodology described in detail by
Jorgenson and Yip (2001).
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the G7 in output per capita in 1989 and failed to make up lost ground
during the subsequent decade.

The U.S. was the leader among the G7 economies in input per
capita throughout the period 1989-2001. In 2001 Canada ranked next
to the U.S. with Germany third. France and Italy started at the bot-
tom of the ranking and have remained there. Productivity in the G7
has remained close to U.S. levels, rising from 91.7 in 1989 to 93.9 in
1995 and 96.7 in 2001, with the U.S. equal to 100.0 in 2000. Canada
was the productivity leader throughout 1989-2001 with Italy and
France close behind. The U.S. occupied fourth place, only moderately
above the United Kingdom. Japan made substantial gains in produc-
tivity, but lagged behind the other members of the G7 in productivity,
while Germany also lagged, surpassing only Japan.

In the economies of Developing Asia output per capita rose spec-
tacularly from 5.8 in 1989 to 8.3 1995 and 10.7 in 2001 with the U.S.
equal to 100.0 in 2000. The range was enormous with Hong Kong
outstripping the G7, except for the U.S. and Canada, after 1995 and
Singapore approaching France. By contrast Asia’s largest economies,
China and India, remained at 12.0 and 7.3, respectively, in 2001.
These vast differences are due mainly to differences in input per
capita, rather than variations in productivity. Developing Asia’s levels
of input per capita were 17.2 in 1989, 20.4 in 1995, and 24.9 in 2001,
while Asian productivity levels were 33.7, 40.7, and 43.1, respectively,
in these years. Hong Kong’s productivity levels of 85.8 in 1989 and
90.9 in 1995 exceeded the levels of Germany and Japan, while
Taiwan’s productivity level exceeded that of Japan in 1995.

China made extraordinary gains in output per capita, growing from
4.7 in 1989 to 7.9 in 1995 and 12.0 in 2001 with the U.S. equal to
100.0 in 2000. India had essentially the same output per capita in
1989, but grew less impressively to levels of 5.8 in 1995 and 7.3 in
2001. China’s input per capita—20.3 in 1989, 20.3 in 1995, and 26.5
in 2001—exceeded India’s throughout the period. India’s 31.0 produc-
tivity level in 1989 considerably surpassed China’s 27.6. China’s pro-
ductivity swelled to 38.9 in 1995, outstripping India’s 33.4. China
expanded its lead with a productivity level of 45.3 in 2001 by compari-
son with India’s 35.7.

The 15 Non-G7 industrialized economies, taken together, had lev-
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els of output per capita comparable to Germany, Italy, Japan, and the
U.K. during 1989-2001. Input per capita for the 15 Non-G7
economies was also very close to these four G7 economies, while pro-
ductivity for the group was comparable to that of the United
Kingdom. This group included a number of star performers:
Norway’s output per capita of 103.6 in 2001 surpassed that of the
United States, while Switzerland’s input per capita of 103.5 also
topped the U.S. Ireland’s productivity greatly outstripped the rest of
the industrialized world in 2001 with a level of 125.0! In that year the
productivity leaders in the world economy were Ireland, Canada,
Norway, France, and Italy.

For the Latin American region output per capita rose from 18.7 to
21.3 during 1989-2001, input per capita rose somewhat more from 28.0
to 33.0, but productivity eased from 66.7 to 64.6. Argentina was the
leading Latin American economy in terms of output per capita, achiev-
ing the level of 34.5 in 2001. Uruguay led in input per capita, reaching
52.01in 2001. Argentina, Mexico and Venezuela had high initial levels of
productivity, comparable to those of Germany and Japan in 1989.
Argentina maintained a relatively high but unchanging level, while
Mexico and Venezuela had experienced productivity declines by 2001.

Latin America’s lagging output per capita was due chiefly to insuffi-
cient input per capita, rather than a shortfall in productivity. However,
the decline in productivity from 1989-2001 was pervasive, contrasting
sharply with the rise in productivity in the G7 economies, the Non-
G7 industrialized economies, and Developing Asia. Brazil’s economic
performance has been anemic at best and acted as a drag on the
growth of Latin America and the world economy. Chile was a rare
bright spot with strong performance in input per capita and substan-
tial advances in productivity.

Output per capita in Eastern Europe and the former Soviet Union
was 30.0 in 1989, well above the world economy level of 18.5. The
collapse between 1989 and 1995 affected every economy except
Poland, reducing output per capita to 19.6 and bringing the region
below the world economy level of 19.8. A modest recovery between
1995 and 2001 brought the region to 22.9, only slightly above the
world economy level of 22.6. Input in the region was stagnant at 37.4
in 1989, 37.2 in 1995, and 37.6 in 2001. Productivity collapsed along
with output per capita, declining from 80.2 in 1989 to 52.7 in 1995,
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before climbing back to 60.9 in 2001.

Polish output per capita and productivity experienced a steady
advance, but by 2001 several East European countries had recovered
from the debacle of the early 1990%s."” In 2001 output per capita was
highest in tiny Slovenia at 49.8. This reflected input per capita of 49.4
and a dazzling productivity level of 100.8, comparable to the levels of
Western Europe. The Czech Republic was next with output per capita
at 42.0 in 2001 and a level of input per capita of 51.4. However, the
Czech productivity level of 81.6 lagged behind Hungary’s 82.5 and
Slovakia’s 92.3.

The downturn in output per capita and productivity was especially
severe in the economies of the former Soviet Union. Russia’s level of
output per capita fell from 32.2 in 1989 to 19.3 in 1995 before recov-
ering feebly to 22.5 in 2001. Ukraine fell from a considerably higher
level of 39.6 in 1989 to 17.6 in 1995 and 18.2 in 2001. Russian input
per capita remained essentially unchanged throughout the period
1989-2001, while productivity mirrored the decline in output, falling
from a West European level of 91.0 in 1989 to 55.9 in 1995 before
improving to 65.5 in 2001. The most extreme forms of economic col-
lapse, followed by very weak recoveries, can be seen in the small
economies of Georgia, the Kyrgyz Republic, and Moldova.

Output per capita in Sub-Sahara Africa was the lowest in the world
throughout the period 1989-2001. Only South Africa, tiny Mauritius,
and Botswana exceeded world average levels throughout the period.
South Africa’s economy was largest in the region and generated more
than 40 percent of regional product. However, South African output
per capita fell slightly, input per capital remained stationary, and pro-
ductivity slumped during the period 1989-2001. South African pro-
ductivity in 1989 was 91.4, above the level of the Non-G7
industrialized economies, but fell to 79.4 in 1995 before climbing back
to 84.6 in 2001.

All the economies of North Africa and the Middle East fell short of
world average levels of output and input per capita, except for Tunisia,
which closely tracked world averages. Output per capita grew slowly

" A comprehensive analysis of in impact of I'T investment in Poland is presented by
Piatkowski (2004).
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but steadily for the region as a whole during 1989-2001, powered by
impressive gains in input per capita, but with stagnant productivity.
The region grew more rapidly than the world economy before 1995,
but more slowly afterward.

Sources of World Economic Growth

Table 3.3 presents the sources of world economic growth, following
the methodology of Jorgenson (2001). We have allocated growth to
the contributions of capital and labor inputs and the growth of pro-
ductivity for the world economy, seven regions, and 116 economies.

We measure the contribution of I'T investment to economic growth
by weighting the growth rate of IT capital input by the share of this
input in the value of output. Similarly, the contribution of Non-I'T
investment is a share-weighted growth rate of Non-IT capital input.
The contribution of capital input is the sum of these two components.

We have divided labor input growth between the growth of hours
worked and labor quality, where quality is defined as the ratio of labor
input to hours worked. This reflects changes in the composition of
labor input, for example, through increases in the education and expe-
rience of the labor force. The contribution of labor input is the rate of
growth of this input, weighted by the share of labor in the value of
output. Finally, the contribution of total factor productivity is the dif-
terence between the rate of growth of output and the rate of growth of
input, including both capital and labor inputs.

The contribution of capital input to world output before 1995 was
1.12 percent, a little more than 44 percent of the rate of economic
growth of 2.53 percent. Labor input contributed 1.04 percent or
slightly more than 41 percent of growth, while total factor productivity
growth of 0.37 percent accounted for less than 15 percent. After 1995
the contribution of capital input climbed to 1.55 percent, but remained
around 44 percent of output growth, while the contribution of labor
input rose to 1.20 percent, around 34 percent. Productivity increased
to 0.77 percent or nearly 22 percent of growth. We conclude that capi-
tal input was the most important source of world economic growth
before and after 1995, labor input was next in importance, and produc-
tivity the least important of the three sources of growth.
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We have divided the contribution of capital input between I'T
equipment and software and Non-IT capital input. Non-IT capital
input was more important before and after 1995. However, the contri-
bution of I'T more than doubled, rising from 0.26 percent to 0.56 per-
cent or from a little over 23 percent of the contribution of capital
input to over 36 percent. Similarly, we have divided the contribution
of labor input between hours worked and labor quality. Hours rose
from 0.44 percent before 1995 to 0.71 after 1995, while labor quality
declined from 0.60 percent to 0.48 percent. Labor quality was the pre-
dominant source of labor input growth before 1995, but hours was the
major source after 1995.

The acceleration in the rate of growth of world output before and
after 1995 was 0.98 percent, almost a full percentage point. The con-
tribution of capital input explained 0.43 percent of this increase, while
the productivity accounted for another 0.40 percent. Labor input con-
tributed a relatively modest 0.16 percent. The substantial increase in
hours worked of 0.31 percent was the most important component of
labor input growth. The jump in I'T investment of 0.30 percent was
most important source of the increase in capital input. This can be
traced to the stepped up rate of decline of I'T prices after 1995 ana-
lyzed by Jorgenson (2001).

Table 3.3 presents the contribution of capital input to economic
growth for the G7 nations, divided between I'T and Non-IT. This is
the most important source of growth, before and after 1995. The con-
tribution of capital input before 1995 was 1.26 or almost three-fifths
of the output growth rate of 2.15 percent. The next most important
source of growth, labor input, accounted for 0.51 percent before 1995
and 0.74 percent afterward, about 24 percent and 27 percent of
growth, respectively. Productivity was the least important source of
growth, explaining 0.38 percent before 1995 and 0.45 percent after
1995 or less than 18 percent and slightly more than 16 percent of G7
growth in the two periods.

The powerful surge of I'T investment in the U.S. after 1995 is mir-
rored in similar jumps in growth rates of the contribution of I'T capi-
tal through the G7. The contribution of I'T capital input for the G7
more than doubled from 0.37 during the period 1989-1995 to 0.77
percent during 1995-2001, jumping from 29 percent of the contribu-
tion of capital input to more than 48 percent. The contribution of
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Non-IT capital input predominated in both periods, but receded
slightly from 0.88 percent before 1995 to 0.82 percent afterward. This
reflected the substitution of I'T capital input for Non-IT capital input
in response to rapidly declining prices of I'T equipment and software.

Before 1995 the contribution of labor quality of 0.42 percent
accounted for more than eighty percent of the contribution of G7
labor input, while after 1995 the contribution of hours worked of 0.50
percent explained almost seventy percent. The modest acceleration of
0.63 percent in G7 output growth after 1995 was powered by invest-
ment in I'T equipment and software, accounting for 0.40 percent, and
the contribution of hours worked of 0.41 percent. Productivity growth
in the G7 rose by 0.07 percent, while the contribution of Non-I'T
investment dropped by 0.06 percent and the contribution of labor
quality declined by 0.18 percent.

In Developing Asia the contribution of capital input increased from
1.75 percent before 1995 to 2.38 percent after 1995, while the contri-
bution of labor input fell from 2.02 percent to 1.70 percent. This
reversal of roles for capital and labor inputs had a slightly positive
impact on growth, so that the significant slowdown in the Asian
growth rate from 7.53 percent to 5.66 percent can be traced entirely
to a sharp decline in productivity growth from 3.75 to 1.58 percent.
Before 1995 productivity explained slightly over half of Asian growth,
but productivity fell below both capital and labor inputs after 1995,
accounting for less than 28 percent of growth.

The first half of the 1990’ was a continuation of the Asian Miracle,
analyzed by Paul Krugman (1994), Lawrence Lau (1999), and Young
(1995). This period was dominated by the spectacular rise of China
and India, and the continuing emergence of the Gang of Four—Hong
Kong, Korea, Singapore, and Taiwan. However, all the Asian
economies had growth rates considerably in excess of the world aver-
age of 2.53 percent with the sole exception of The Philippines. The
second half of the 1990’s was dominated by the Asian crisis, most evi-
dent in the sharp declines in growth rates in Indonesia and Thailand.
This period conforms much more closely to the “Krugman thesis,”
attributing Asian growth to input growth rather than productivity.

Developing Asia experienced a powerful surge in investment in I'T
equipment and software after 1995. The contribution of I'T invest-
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ment to Asian growth more than doubled from 0.16 percent to 0.40
percent, explaining less than 10 percent of the contribution of capital
input before 1995, but almost 17 percent afterward. The surge in I'T
investment was particularly strong in China, rising from 0.17 percent
before 1995 to 0.59 percent afterward. India fell substantially behind
China, but outperformed the region as a whole, increasing from 0.08
to 0.22 percent. The contribution of Non-IT investment in Asia
greatly predominated in both periods and also accounted for most of
the increase in the contribution of capital input after 1995. Both hours
worked and labor quality declined after 1995 with hours worked dom-
inating in both periods.

Economic growth in the fifteen Non-G7 industrialized economies
accelerated much more sharply than G7 growth after 1995. The con-
tribution of labor input slightly predominated over capital input
before and after 1995. The contribution of labor input was 0.81 per-
cent before 1995, accounting for about 40 percent of Non-G7
growth, and 1.26 after 1995, explaining 39 percent of growth. The
corresponding contributions of capital input were 0.75 percent and
1.12 percent, explaining 37 and 34 percent of Non-G7 growth,
respectively. Non-G7 productivity also rose from 0.47 before 1995 to
0.89 percent afterward, accounting for 23 and 27 percent of growth in
the two periods.

The impact of investment in I'T equipment and software in the
Non-G7 economies doubled between the two periods, rising from
0.22 percent to 0.44 percent or from 29 percent of the contribution of
Non-G7 capital input to 39 percent. This provided a substantial
impetus, amounting to 0.22 percent, to the acceleration in Non-G7
growth of 1.25 percent. Australia, Ireland and Sweden emerged as star
performances in I'T investment, surpassing France, Germany, and
Italy. Non-IT investment explained another 0.14 percent of the
growth acceleration. However, the most important components of
higher Non-G7 growth were the increased contribution of hours
worked of 0.49 percent and improved productivity growth of 0.42
percent.

Latin America’s growth decelerated slightly after 1995, falling from
2.95 to 2.52 percent. The contribution of labor input was 1.92 percent
before 1995 and 1.89 percent afterward, accounting for the lion’s
share of regional growth in both periods. The contribution of capital
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input rose after 1995 from 0.72 percent to 0.99 percent, but remained
relatively weak. Nonetheless the contribution of I'T investment more
than doubled, jumping from 0.15 percent before 1995 to 0.34 percent
afterward or from 21 percent of the contribution of capital input to 34
percent. Productivity was essentially flat from 1989 to 2001, rising by
0.31 percent before 1995 and falling by 0.36 percent after 1995.
Productivity contributed a little more than ten percent to growth
before 1995, but acted as a drag on growth afterward.

The collapse of economic growth in Eastern Europe and the for-
mer Soviet Union before 1995 can be attributed almost entirely to a
steep decline in productivity. This was followed by a revival in both
growth and productivity after 1995. The contribution of capital input
declined both before and after 1995, while I'T investment jumped
from 0.09 to 0.26. Hour worked also declined in both periods, but
labor quality improved substantially.

Productivity in Sub-Saharan Africa collapsed during 1989-1995 but
recovered slightly, running at—1.63 percent before 1995 and 0.36
percent afterward. The contribution of labor input predominated in
both periods, but fell from 2.77 percent to 1.89 percent, while the
contribution of capital input rose from 0.52 percent to 0.99 percent.
Productivity in North Africa and the Middle East, like that in Latin
America, was essentially stationary from 1989-2001, falling from a
positive rate of 0.50 percent before 1995 to a negative rate of—0.46
percent afterward.

Summary and Conclusions

In summary, the world economy, led by the G7 economies and the
Non-G7 industrialized economies performed at an outstanding level
throughout the period 1989-2001. Latin America hovered around
world average levels, while Eastern Europe and the former Soviet
Union descended to closely comparable levels. Sub-Saharan Africa
and North Africa and the Middle East languished considerably below
the world average. Developing Asia accounted for an astonishing
60 percent of world economic growth before 1995 and 40 percent
afterward, with China alone responsible for half of this. However,
Developing Asia remained well below world average levels of
performance.
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We have considered the impact of I'T investment and the relative
importance of input growth and productivity in accounting for eco-
nomic growth. We conclude that the trends most apparent in the U.S.
have counterparts throughout the world. Investments in tangible
assets, including I'T equipment and software, are the most important
sources of growth. However, Non-IT investment still predominates in
the contribution of capital input. The contribution of labor input is
next in magnitude with labor quality dominant before 1995 and hours
worked afterward. Finally, productivity is the least important of the
three sources of growth.

The leading role of I'T investment in the acceleration of growth in
the G7 economies is especially pronounced in the U.S., where IT is
coming to dominate the contribution of capital input. The contribu-
tion of labor input predominates in the Non-G7 industrialized
economies, as well as Latin America, Eastern Europe, Sub-Saharan
Africa, and North Africa and the Middle East. Productivity growth
was important in Developing Asia before 1995, but assumed a subor-
dinate role after 1995. Productivity has been stagnant or declining in
Latin America, Eastern Europe, Sub-Saharan Africa, and North Africa
and the Middle East.

All seven regions of the world economy, as well as 112 of the 116
economies we consider,'* experienced a surge in investment in I'T
equipment and software after 1995. The impact of I'T investment on
economic growth has been most striking in the G7 economies. The
rush in I'T investment was especially conspicuous in the U.S., but the
increases in the contribution of I'T capital input in Canada, Japan, and
the U.K. were only slightly lower. France, Germany, and Italy also
experienced a surge in I'T investment, but lagged considerably behind
the leaders. While I'T investment followed similar patterns in all the
G7 nations, Non-IT investment varied considerably and helped to
explain important differences in G7 growth rates.

Although the surge in investment in I'T equipment and software is
a global phenomenon, the variation in the contribution of IT invest-
ment has increased considerably since 1995. Following the G7, the
next most important increase was in Developing Asia, but the contri-

"*Indonesia, Mexico, Nigeria, and Pakistan are the exceptions.
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bution of I'T investment after 1995 ranged from China’s 0.59 percent
to only 0.06 percent in Bangladesh. Developing Asia was followed, in
turn, by the Non-G7 industrialized economies, which encompass out-
standing performers such as Australia, Ireland, and Sweden, as well as
low-performing economies like Austria, Greece, and Spain. The role
of IT investment more than doubled in Latin America, Eastern
Europe, and North Africa and the Middle East, and nearly doubled in
Sub-Saharan Africa.

Appendix

To measure capital and labor inputs and the sources of economic
growth, we employ the production possibility frontier model of pro-
duction and the index number methodology for input measurement
presented by Jorgenson (2001). For the G7 economies we have
updated and revised the data constructed by Jorgenson (2003). For the
remaining 109 economies, we rely on two primary sources of data'’:
World Bank Development Indicators Online (2004) provides national
accounting data for 1960-2002 for all economies in the world except
Taiwan. WITSA’s Digital Planet Report (2002, 2004) gives data on
expenditures on I'T equipment and software for 50 major economies,

including the G7.

U.S. data on investment in I'T equipment and software, provided by
the Bureau of Economic Analysis (BEA) are the most comprehen-
' We use these data as a benchmark in estimating I'T investment
data for other economies. For the economies included in the Digital
Planet Report we estimate I'T investment from IT expenditures. The
Digital Planet Report provides expenditure data for computer hard-
ware, software, and telecommunication equipment on an annual basis,
beginning in 1992.

sive.

Expenditure data from the Digital Planet Report are given in current
U.S. dollars. However, data are not provided separately for investment
and intermediate input and for business, household, and government

" Other important sources of data include the Penn World Table, the International
Telecommunication Union (IT'U) telecommunications indicators, and the UNDP Human
Development reports.

'“The BEA data are described by Grimm, Moulton, and Wasshausen (2004).
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sectors. We find that the ratio of BEA investment to WITSA expendi-
ture data for the U.S. is fairly constant for the periods 1981-1990 and
1991-2001 for each type of I'T equipment and software. Further, data
on the global market for telecommunication equipment for 1991-
2001, reported by the International Telecommunication Union (ITU),
confirms that the ratio of investment to total expenditure for the U.S.
is representative of the global market.

We take the ratios of I'T investment to I'T expenditure for the U.S.
as an estimate of the share of investment to expenditure from the
Digital Planet Report. We use the penetration rate of I'T in each econ-
omy to extrapolate the investment levels. This extrapolation is based
on the assumption that the increase in real I'T investment is propor-
tional to the increase in I'T penetration.

Investment in each type of I'T equipment and software is calculated
as follows:

*
IC,A,[ = nc,A,t EC,A,[

where I.s,, Neaw and E ., are investment, the estimated investment-
to-expenditure ratio, and the Digital Planet Report expenditures,
respectively, for asset A in year t for country c."”

Given the estimated I'T investment flows, we use the perpetual
inventory method to estimate I'T capital stock. We assume that the
geometric depreciation rate is 31.5% and the service life is 7 years for
computer hardware, 31.5% and 5 years for software, and 11% and 11
years for telecommunication equipment. Investment in current U.S.
dollars for each asset is deflated by the U.S. price index to obtain
investment in constant U.S. dollars.

To estimate I'T investment for the 66 economies not covered by the
Digital Planet Reports, we extrapolate the levels of I'T capital stock per
capita we have estimated for the 50 economies included in these

"The IT expenditures for years prior to 1992 are projected by means of the following
model:
In(Ec; ;) = Bo + Biln(Ec;,) + B; lﬂ(}’n—l)
where Ec;, represents expenditure on I'T asset ¢ and the subscripts i and t indicate country
iinyear t, and y; is GDP per capita. The model specifies that, for a country i, spending on
IT asset c in year t-1 can be projected from GDP per capita in that year and the spending
on the asset ¢ in period t.
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Reports. We assume that I'T capital stock per capita for the 66 addi-
tional economies is proportional to the level of I'T penetration. The
details are as follows:

For computers we divide the 50 economies included in the Digital
Planet Reports into 10 equal groups, based on the level of personal
computer (PC) penetration in 2001. We estimate the current value of
computer stock per capita in 2001 for an economy i as:

i I %/pi DI
S;-IW=SHW (P;IW/PHW)y

where 5}, is the average value of computer capital per capita in
2001 of group I for countries included in the Digital Planet Report, Py
and P}y, are the PC penetration rates of economy i and the average
PC penetration of group I, respectively.

For the economies with data on PC penetration for 1995, we use
the growth rates of PC penetration over 1989-2001 to project the cur-
rent value of computer capital stock per capita backwards. We esti-
mate computer capital stock for each year by multiplying capital stock
per capita by population. For economies lacking the data of PC pene-
tration in 1995 and 1989, we estimate computer capital stock by
assuming that the growth rates in the two periods, 1995-2001 and
1989-1995, are the same as those for the group to which it belongs.

For software capital stock, we divide the 116 countries into 10 cate-
gories by level of PC penetration in 2001. We sub-divide each of these
categories into three categories by degree of software piracy', gener-
ating 30 groups. We assume that the software capital stock-to-hard-
ware capital stock ratio is constant in each year for each of the 30
groups:

i [ I
S = Sswr (S;IW/SHW)

where 5 is the average software capital stock per capita of sub-
group I in 2001. Since the value of computer stock per capita has been
estimated for 1995 and 1989, this enables us to estimate the software
capital stock per capita for these two years.

" The information on software piracy is based on study conducted by the Business Software

Alliance (2003).
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Finally, we define the penetration rate for telecommunications
equipment as the sum of main-line and mobile telephone penetration
rates. These data are available for all 116 economies in all three
years—1989, 1995, and 2001. We have divided these into 10 groups
by the level of telecommunications equipment penetration for each
year. The current value of telecommunications capital stock per capita
is estimated as:

it _Ir % it DIt
STLC = STLC (P TLC /P TLC)

where 5%, is the average current of telecommunications equipment
capital stock per capita in year t of group I for economies included in
the Digital Planet Reports and P, . and P . are the telecommunica-
tions equipment penetration rates of economy i and the average pene-
tration rate of group I in year t.

We employ Gross Fixed Capital Formation for each of the 109
economies provided by the World Bank, measured in current U.S. dol-
lars, as the flow of investment. We use the World Bank investment
deflators to convert these flows into constant U.S. dollars. The constant
dollar value of capital stock is estimated by the perpetual inventory
method for each of the 109 economies for 1989 and the following years.
We assume a depreciation rate of 7% and a service life of 30 years.

The current value of the gross capital stock at a year is the product
of its constant dollar value and the investment deflator for that year.
We estimate the current value of Non-ICT capital stock of an econ-
omy for each year by subtracting the current value of I'T stock from
the current value of capital stock in that year. Given the estimates of
the capital stock for each type of asset, we calculate capital input for
this stock, using the methodology presented of Jorgenson (2001).

Finally, labor input is the product of hours worked and labor quality:
Lt = Ht* e

where L, H,, and q,, respectively, are the labor input, the hours
worked, and labor quality. A labor quality index requires data on edu-
cation and hours worked for each of category of workers.

We extrapolate the labor quality indexes for the G7 economies by
means of the following model:
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Qi = Bo + B1 Education; , + B, Institutionl; + B; Institution2; + B,
Income1989; + BT

where subscripts i and t indicate economy i in year t. Education is the
educational attainment of the population aged 25 or over from the data
set constructed by Robert Barro and Jong-Wha Lee (2001). Institution1
= “Rule of Law” and Institution2 = “Regulatory Quality” are con-
structed by Daniel Kaufmann, Aart Kraay, and Massimo Mastruzzi
(2004) for the World Bank; Income1990 is GDP per capita for 1990
from World Bank Development Indicators; and T is a time dummy:.

Labor quality is largely explained by educational attainment, institu-
tional quality and living conditions. The model fits well (R = 0.973)
and all the explanatory variables are statistically significant. We assume
that hours worked per worker is constant at 2000 hours per year, so
that growth rates of hours worked are the same as employment.

In order to provide a global perspective on the impact of I'T invest-
ment on economic growth, we have been able to exploit the excellent
work on development indicators by the World Bank (2004), as well as
information technology expenditures by WITSA (2002, 2004).
However, it is important to note that the resulting estimates are far
below the quality standards of Bureau of Economic Analysis or
research on OECD and EU economies. The next objective should be
to develop data on IT expenditures and IT investment within a
national accounting framework for the major economies of the world,
both industrialized and developing.
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Figure 3.1A Sources of Output Growth by Group of Economies
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Figure 3.1B Capital Input Contribution to Growth by Group of
Economies
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Chapter 5

Innovation, Technology and
Productivity: Why Europe Lags
Behind the United States and Why
Various European Economies Differ
in Innovation and Productivity'

Luc Soete

Introduction

It seems particularly appropriate to discuss in more detail the core
of what has become known in the European debate as the Lisbon
challenge. As the most recent Economist Intelligence Unit report’
argues, “The new economy story linked with ICT appears to come
nearest to explaining divergent trends in the US and euro zone,
although it is not definitive and important issues remain unclear,
including the precise relationship between ICT and the overall policy
framework.” Following Dale Jorgenson’s detailed overview of the evi-
dence on international comparisons among the G-7 nations in pro-
ductivity growth, I will focus here on some of the underlying main
underlying policy issues for the European economies.

If there is any general policy slogan that might be appropriate in
describing the challenge European countries face today in trying to
achieve the Lisbon knowledge agenda® it would be, I submit, the need
tor policies “activating knowledge.” The most relevant comparison to

' Paper presented at the Conference: “The Network Society and the Knowledge Economy:
Portugal in the global context” Lisbon, March 56, 2005.

* EIU executive briefing, US/EU economy: Is it a “new economy” story after all? February 22,
2005, http://eb.eiu.com/index.asp?layout=show_article_print&article_id=6
* In the following paragraphs, I limit myself to that part of the Lisbon agenda dealing with

policies aimed at strengthening incentives for knowledge investments, not the social
dimension.
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be made here is with policies for “activating labor,” which rose to pop-
ularity in Europe, and the UK in particular, in the early 1990s and
were instrumental in reducing long term, structural unemployment.*
Such policies focused on the many “passive” features of the highly
regulated European labor markets, and the way these features had
contributed to a rise in the structural component of long-term unem-
ployment. “Active labor” market reforms aimed in the first instance at
reducing labor market entry barriers, and in particular low wage
unemployment traps, and increasing labor market flexibility, without
putting in jeopardy the essence of the social security protection model
typical of most European countries’ welfare systems. In countries
which went furthest ahead in such “active labor” market reforms such
as the UK, the Scandinavian countries and The Netherlands, the
result was not only a significant reduction in unemployment, but also
sometimes impressive increases in employment participation rates of
particular, underrepresented groups in the labor market which had
become “activated” such as women and youngsters. Over time and
with the formal assessment at the European level of such labor market
reform policies—the so-called Luxembourg process—active labor
market policies became a full and integral part of employment policies
in most European countries.

The challenge today appears more or less similar, but this time with
respect to the need for “activating knowledge,” the essential ingredi-
ent for any policy aimed at increasing growth incentives in Europe.

As noted in the Sapir report,’ since Lisbon (March 2000) European
growth performance has been, contrary to expectations, weak, high-
lighting in particular the failure of the current European Union policy
framework to provide sufficient national as well as EU-wide growth
inducing incentives. This holds both for the Growth and Stability
Pact as well as for structural, sector specific EU policies such as the
Common Agricultural Policy or Social Cohesion Policy, which have
been poor in bringing about structural growth enhancing reform. Also
with respect to ICT use, research and development, innovation and

* See in particular the OECD’ so-called 7ob Study (1994), which became a staunch defender
of the need for such policies in Europe.

* See Sapir, A. et al. An Agenda for a Growing Europe, The Sapir Report, Oxford University
Press, 2004.
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knowledge more generally, policies pursued both in member countries
and at the EU level seem to have been dominated by the old scale
intensive industrial type, too much based on strengthening the com-
petitiveness of existing firms and sectors and too little of the growth
enhancing, innovation and creative destruction type.

Without such specific growth enhancing policies, the restrictive
macro-economic policies introduced within the framework of the
Growth and Stability pact in the euro zone countries have, if anything,
exacerbated the “non-active” nature of knowledge activities. Under this
low growth, restrictive fiscal scenario, public knowledge funding activi-
ties such as the delivery of (highly) skilled youngsters from universities,
professional and technical high schools, or the research carried out
within universities and public research laboratories, have remained by
and large passive. Because of the lack of growth opportunities, public
research output has remained by and large unused and unexploited in
the rest of the economy and in particular the private sector. In the best
(some might say worst) case they have only contributed to efforts
abroad, i.e. to other countries through migration or through the trans-
fer of knowledge to foreign firms and universities. Private knowledge
funding activities on the other hand, due to lack of domestic growth
opportunities, have been cut, rationalized, outsourced to foreign coun-
tries, or simply frozen. The Lisbon knowledge growth challenge is
more than ever a real one: many countries particularly in continental
Europe are in danger of a long term downward adjustment to a low
knowledge intensive, low growth economy.’

Notwithstanding what was noted above about the particular need in
continental Europe for innovative, creative destruction renewal, a policy
of “activating knowledge” should, and probably first, build on existing
strengths in knowledge creation and use. At the same time it should,
however, aim at activating competencies, risk taking and readiness to
innovate. In short, a policy aimed at activating knowledge should be
directed towards the activation of unexploited forms of knowledge.

% In a recent Dutch article, two civil servants from the Ministry of Finance actually made
the claim that the Dutch economy has, and I quote: “no comparative advantage in high
tech goods.” Furthermore, by importing high tech goods, the Dutch economy would actu-
ally benefit much more from those foreign productivity gains. See Donders, J. en N.
Nahuis “De risico’s van kiezen,” ESB, 5 maart 2004, p.207. Similar arguments have been
made at the EU level by John Kay.
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The claim made here is that there are many of such forms, covering
the full spectrum of knowledge creation, knowledge application and
knowledge diffusion. ICT plays a crucial role in each of these areas.
Furthermore, such policies should be directed towards public knowl-
edge institutions, including higher education institutions; financial
institutions not just venture capital providers; private firms in manu-
facturing as well as services; and last but not least individuals, as entre-
preneurs, employee or employer, producer or consumer.

In this short contribution, the focus is very much on the first of
these areas, the one governments have actually the biggest latitude for
intervention and attempting at least to activate knowledge: public
knowledge institutions. Five aspects of such knowledge investments,
which are at the heart of the Lisbon agenda, will be discussed.

First is the issue of public investments in research and develop-
ment. In most member countries public research institutions includ-
ing universities have become increasingly under funded. “Activating”
national budgets so as to free more money for public investment in
such knowledge investments appears the easiest and most straightfor-
ward policy measure to be implemented given the commitment EU
member countries already took in Barcelona.

Second, there is the need for improving the matching between pri-
vate and public knowledge investment efforts. Increasingly, I would
argue, European countries are confronted with a growing mismatch
between private and public research investments.

Third, there appears also an urgent need for activating research in
universities and other public research institutions in Europe. If there
is one reservoir of unused knowledge potential it is likely to be found
in those institutions.

Fourth, policies should be designed to activate human capital and
knowledge workers. Shortages of research personnel loom large on
the European horizon.

Fifth and foremost, there is in Europe a need for policies activating
innovation.

Maybe there is a trade-off between innovation and creative destruc-
tion on the one hand and social security and stability on the other
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hand. But maybe existing social security policies can also become “acti-
vated” towards innovation, creative destruction, and entrepreneurship.

1. “Activating Lisbon”: beyond the simple Barcelona targets

It was the growing awareness of Europe’s falling behind in knowl-
edge creation and knowledge diffusion which induced European heads
of state to set the objective at the Lisbon summit in March 2000 to
become the world’s most competitive and dynamic knowledge econ-
omy by 2010. The Lisbon knowledge objective were translated into
the so-called Barcelona target in the spring of 2002, whereby
European countries would aim to spend approximately 3% of their
Gross Domestic Product on investment in research, development, and
innovation by 2010, a figure comparable to the current investment
percentages in the United States and Japan.

It is unfortunate that the European Lisbon target was so explicitly
translated into the Barcelona objective of 3%, an investment cost
objective. Equally important, if not more so, is the question what the
results—in terms of efficiency and effectiveness—of these investments
would be. Furthermore, the separation of the 3% norm into a public
component set at 1% of GDP, and a private component set at 2% of
GDP, ignored some of the more fundamental differences between the
United States (on which this separation was based) and most
European countries’ taxing regimes (neutral versus progressive) and
the implications thereof for private and public parties, and in particu-
lar the role of public authorities in the funding of research and devel-
opment. Particularly in continental European countries, it can be
expected that both enterprises and individual citizens will, given the
progressiveness of their income taxes, expect a higher contribution of
public authorities in the financing of higher education and research.
Their relatively “passive” attitude towards private investments in
knowledge (most European citizens are perfectly happy to increase
their indebtedness to acquire private property, and have large parts of
their income spent most of their working life on mortgage repay-
ments, but not to invest in their or their children’s education and
schooling) is to some extent the direct consequence of the progressive
tax regimes most middle and high income families are confronted with
over their working and family life.
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To aim for a double effort of the private sector compared to the
public one in knowledge investment is to ignore the different role of
public authorities in Europe as opposed to the U.S. Furthermore,
given the relatively limited leeway European public authorities have in
inducing private firms to increase their R&D investments (the only
teasible instrument: national R&D tax advantages contains substantial
beggar-thy-neighbour elements in it and is likely to become increas-
ingly challenged at the European court level), the Barcelona target
appears ultimately a rather weak policy “focusing device” on the road
to Lisbon.

Nevertheless, attainment of the public funding target of 1%
of GDP in so far as it is something practical governments can do,
could be elevated to an absolute minimum policy priority. How to
achieve this within the current, highly restrictive budgetary frame-
work conditions of most EU member countries? By “activating
national budgets” in a growth enhancing direction, one could argue,
redirecting government expenditures towards such knowledge invest-
ments, just as the Sapir report forcefully argued with respect to the
EU budget.

But as will also be clear from what was said before, the setting
of simplistic target objectives in the area of knowledge dynamics
and innovation, even limited to the public sector, raises many
questions.

First and foremost, there are factual questions. How real is the
knowledge gap? The Barcelona target only addressed one highly
imperfect, knowledge input indicator: R&D expenditures. Firms are
not interested in increasing R&D expenditures just for the sake of it
but because they expect new production technology concepts, new
products responding to market needs, to improve their own efficiency
or strengthen their competitiveness. If at all possible, firms will actu-
ally try to license such technologies or alternatively outsource at least
part of the most expensive knowledge investments to suppliers of
machinery, rather than have to forego themselves those costly invest-
ments. Today most firms are actually keen on increasing the efficiency
of R&D by rationalizing, or reducing the risks involved in carrying
out R&D, outsourcing it to separate small high tech companies which
operate at arms length but can be taken over, once successful.
Furthermore industrial R&D investment on which the Barcelona tar-
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gets are based is heavily biased in favour of industrial production.
Service sectors but also more engineering based activities are likely to
be strongly underrepresented. As a result, the question about the
“real” knowledge gap of Europe with respect to the U.S. remains very
much subject to debate.

Central in this debate is the extent to which the commercial bene-
fits of knowledge investments can be appropriated and by whom—the
tirm within the sector having made the R&D efforts, or a firm
upstream or downstream? Or the final consumer, imitation taking
place so quickly that none of the new product rents could be appropri-
ated by the innovator?

It might well be that sectors and activities with little registered
R&D-effort have a complex and actually deep knowledge base. Some
of the most competitive European industries e.g., the offshore and
dredge industry, the food processing, finance or insurance industry,
carry out little if no R&D. According to OECD classifications, these
are typically medium to low-technology industries. The knowledge
bases appropriate to these industries display, however, great technical
depth and variety. The list of institutions providing support and devel-
opment of these different knowledge bases is similarly long and
diverse. Thus a low-R&D industry may well be a major user of knowl-
edge generated elsewhere. The same holds of course for many service
sectors, where the introduction of new process or organizational
structures as well as new product innovations, is unlikely to involve
much formal R&D investment. But here too, the crucial question will
be the extent to which such innovations can be easily imitated or can
be formally protected through trademarks, copyrights or other forms
of intellectual property, or kept secret.

The same argument holds at the international level. Again the cen-
tral question will be whether the commercial benefits of knowledge
investments can be appropriated domestically or are “leaking” else-
where, to other countries. In the economic growth literature, the phe-
nomenon of catching-up growth is typically characterized by lagging
countries benefiting from the import, transfer of technology and
knowledge, formally and particularly informally. In the current,
increasingly global world economy, increasing R&D investment is
hence unlikely to benefit only the domestic economy. This holds # for-
teriori for the EU with its twenty five independent member countries.
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Thus, as highlighted by Meister and Verspagen (2003), achieving the
3% Barcelona target by 2010 is not really going to reduce the income
gap with the U.S., the benefits of the increased R&D efforts not only
accruing to Europe but also to the U.S. and the rest of the world.

In a similar vein, Griffith, Harrison and Van Reenen (2004) have
illustrated how the U.S. innovation boom of the 1990s had major
benefits for the UK economy, and in particular for UK firms that
had shifted their R&D to the U.S. A UK firm shifting 10% of its
innovative activity to the U.S. from the UK while keeping its
overall level the same, would be associated with an additional increase
in productivity of about 3%. “This effect is of the same order of mag-
nitude as that of a doubling in its R&D stock” (Griffith et al. 2004,

p.25).

In short, the link between the location of “national” firms’ private
R&D activities and national productivity gains is, in the current,
increasingly global R&D world, at best tenuous.

To conclude this first section: achieving the Barcelona target should
be brought back to what governments can practically achieve in the
area of knowledge investment. Setting a common European target,
such as the Barcelona one, can be useful if, but only if, it sharpens pol-
icy priorities. The current translation of those targets in public and
private targets does anything but sharpen policy priorities. On the
contrary, the debate on government expenditures in the euro zone
countries is completely dominated by the other European 3% fiscal
norm. That norm provides, however, no incentive to redirect public
funding in the direction of knowledge enhancing investments. The
most immediate measure policy makers should take is to reform their
budget priorities in the direction of knowledge enhancing growth
activities by raising as a minimum the public funding of R&D to the
1% of GDP level.

2. Activating the “joint production” of knowledge:
attracting private R&D

Knowledge production is typically characterized by so-called “joint
production” features: what modern growth economists have described
as the increasing returns features of knowledge growth accumulation.
In more down to earth terminology, knowledge investments by both
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private and public authorities have been characterized by strong com-
plementarities and from a geographical perspective strong agglomera-
tion features. In most continental European countries this led over the
postwar period to a rapid catching up in public and private R&D’
investments, particularly by large domestic firms in their home coun-
try. Such investments were often rather closely in line with national
public R&D investments. In the late 1970s and early 1980s most
European countries had actually caught up with the U.S. in private
R&D investment. Technical high schools and universities were often
closely integrated in this privately led knowledge investment growth
path. This “national champion” led R&D catching up process led
actually to a strong “over-concentration” of domestic R&D invest-
ments of such firms in their country of origin, certainly when com-
pared to their international production activities. Along with the
further internationalization (and ‘Europeanization’ in the running up
to the 1992 European single market) of production, R&D investments
became also more subject to internationalization. Initially, this was
limited to R&D activities strongly linked to the maintenance and
adjustment of production processes and product technology to the
foreign market conditions, later on it involved also more fundamental
research activities.

In short, a sheer natural trend towards the international spread of
private R&D of the large European multinationals took place, on
which much of individual member countries’ knowledge strength had
been built. By the same token, many of the close domestic connec-
tions between private and local public research institutions became
weaker. This process is far from over, given the still wide disparities in
the concentration of domestic R&D versus international sales. At the
same time the renewal rate of R&D intensive firms in Europe was
particularly poor. The rapid growth in the gap in the 1990s between
the total amount of R&D spent by private firms in Europe and by pri-
vate firms in the U.S,, is a reflection of this lack in renewal of high
growth firms in Europe as compared to the U.S., as illustrated in
Figure 4.1 below.

7 The UK’ R&D spending remained in the early postwar period at a much higher level,
more or less in line with that of the U.S., than that of most continental European coun-
tries primarily as a result of the large government spending in the military, aerospace
industries and other public utilities sectors.
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Figure 4.1 EU and US firms’ renewal in the post-war period
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It is worthwhile noting that the gap between Europe and the U.S.
in privately financed R&D, as illustrated in Figure 4.2a, is first and
foremost a gap in R&D performed in the private sector (Figure 4.2b),
i.e. R&D carried out in the private sector but funded both by private
as well as public funds (including in the latter case in the U.S. prima-
rily military R&D). Actually with respect to R&D performed in the
public sector, there is no gap between Europe and the U.S., yet there
remains a substantial gap in publicly financed R&D. The widening of
the EU-U.S. gap over the 1990s between privately performed R&D
suggests that firms under the pressure of internationalization increas-
ingly turned their back on national European public research insti-
tutes and concentrated rather their R&D activities elsewhere in the
world, and particularly in the U.S. Surprisingly since 2000, the gap
between the U.S. and the EU has actually declined significantly.
However, this decline is first and foremost the result of a decline in
the R&D performed in the business sector in the U.S.

Universities and other public research institutes in Europe, under
funded, failed by and large, and in contrast to their counterparts in the
U.S., to provide the attractor pole to European (and foreign) firms for
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joint knowledge production—a role they actually fulfilled for many
years within their secure national “cocooning” borders. It seems hence
reasonable to conclude that Europe suffered from the fragmentation of
what were relatively closed national, joint production R&D systems,
with national R&D champions internationalizing their R&D activities
due to both internal EU pressures in the late 1980s and external com-
petition pressures in the 1990s, while public research institutions
remained incapable of providing sufficient private R&D renewal.

Figure 4.2A Gap in EU25—US R&D spending
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3. Activating university and fundamental research

The internationalization process described above has also been
accompanied by a process of “crowding out” of fundamental, basic
research from private firms’ R&D activities. This process took place in
most large firms in the 1980s and found its most explicit expression in
the reorganization of R&D activities, from often autonomous labora-
tories directly under the responsibility of the Board of Directors in the
1960s to more decentralized R&D activities integrated and fully part of
separate business units. Today only firms in the pharmaceutical sector
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and a couple of large firms outside of this sector are still involved in the
funding and carrying out of fundamental research, as reflected e.g. in
authorship of scientific publications. And even in those cases, firms rely
heavily on outside, mostly public sources of fundamental research. For
most firms the increased complexity of science and technology has
meant a greater focus on applied and development research and a more
explicit reliance on external, university or other, often public, knowl-
edge centres for more fundamental research input. In line with what
was discussed above, firms increasingly “shop” on the world market for
access to basic and fundamental research and chose the best locations
to locate their R&D laboratories. In doing so they will not only hope
to make their own, in-house R&D more efficient, but also look to the
efficiency, quality, and dynamics of the external, local knowledge insti-
tutions, such as universities and public R&D institutions.

Figure 4.2B Gap in EU25—US R&D financing
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At the other end of the spectrum, over the 1980s and 1990s in most
European countries public knowledge investments in universities and
other public research institutes became subject to increased national
public scrutiny, systematic performance assessment and academic peer
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review. As a result academic performance became even more explicitly
the dominant incentive in public research institutes: applied, more
immediate relevant research became second rated. Effectively it could
be said that applied research became “crowded out” of the university
environment. Today, the actual national performance of scientific
research, measured, for example, in terms of the number of publica-
tions per researcher, or per million of euros spent on public R&D is
actually not inferior in Europe to that of the United States.
Throughout the years, with the increasing dominance of English as
the language of scientific communication, the growth in the total
“production” of internationally read and reviewed scientific articles in
Europe has been much higher than in the United States.

One characteristic of public research is, to some extent, its national
embeddedness.® From this perspective, the policy towards increasing
“competition” between national universities and public research cen-
ters, led undoubtedly to important quality impulses to public research
in many European countries, but did ultimately 7ot lead to specializa-
tion of research in Europe’ but rather, one might argue, to further
research duplication. Practically every national university jumped on
the same, new, promising research areas (life sciences, nanotechnol-
ogy, information technology, new materials, etc.), competing nation-
ally, Europe-wide and world-wide to recruit leading researchers. This
resulted in a multitude of different, relatively small research groups,
each of them seeking additional funding and networks through
European funding programs.

The opposing “crowding out” trends in the nature of private
research dominated by internationalization and specialization on the
one hand and public research dominated by nationalization and dupli-
cation on the other hand, warrant a policy of activating public, funda-
mental research institutions in playing their role in a much more

® As a parenthesis, it can be noted that, based on this perspective, the concept of “national
systems of innovation” developed by (primarily European) authors in the innovation liter-
ature such as Christopher Freeman, Charles Edquist, Bengt-Ake Lundvall and Richard
Nelson: differences between countries in the set-up and nature of national institutions, in
particular university education and the public research infrastructure, seems to be able to
explain to a large extent differences between countries in innovation strength.

’ With only a couple of exceptions in areas of so-called “big science” where the use of large
instruments and other expensive infrastructures warrants ultimately close cooperation
between different countries scientific communities.
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dynamic fashion as local attractors of private R&D activities and gen-
erators of private firms’ research renewal. In short, the activating
knowledge policies falling under this heading have to deal with (re-)
activating the formal and informal connections between the public
and private knowledge investment of the various European “national”
systems of innovation. The building of such new formal bridges could
take various forms, exploiting to the maximum the institutional variety
in Europe. One may think of the technology platforms currently pro-
posed by the EC. Topics should obviously not only include private
sector research interests but also public research interests (security,
mobility, etc.). Alongside such re-activating linkage policies, one
should also focus on activating all other forms of joint knowledge pro-
duction policies: e.g. policies providing stronger and more effective
incentives for scientific entrepreneurs, policies aimed at increasing
mobility between public and private research labs, policies opening
up private research labs to public (and other private) research
interests, etc.

4. Activating Human Knowledge

In the end, private or public research investments depend to a large
extent on the availability of highly qualified research personnel. The
greatest part of research expenditures, about 70% of total R&D
resources on average, goes to the salaries of research personnel. The
available data on scientific personnel, formalized under the term “sci-
entists & engineers” (S&E) presented in Figure 4.3, point again to an
increasing gap between the U.S. and Europe in privately oriented
research. Not only is the percentage of S&E in total employment in
the private sector 2 to 3 times higher in the U.S. and Japan than in
Europe, but its growth is also significantly lower in Europe than in
those countries.

The availability of sufficiently qualified personnel is central in the
development of any “sustainable” knowledge economy, also within the
context of the Barcelona objective. Without the availability of highly
qualified research personnel, the aim to increase substantially knowl-
edge investments in less than a decade, will merely lead to a tighter
labor market for S&E and the “poaching” of personnel by the private
sector from universities and other public research centres or between
European countries. Looking at the current labor costs for R&D per-
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sonnel, realization of the Barcelona objective implies a need for an
additional supply of researchers between now and 2010 of between
500,000 and 800,000 full-time equivalents' (EU Gago Report, 2004).
This should be added to the specific European problem of an aging
population, which also affects the knowledge sector: from the growing
shortage of teachers in a large number of European countries to the
rapid increase in the greying of academic staff in practically all
European countries.

Figure 4.3 S&E as % of labour force (growth rates 1995-2000)
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Two factors appear to be of primordial importance in this discus-
sion. On the one hand, the capacity of a country’s own educational
system to deliver, year upon year, new cohorts of highly-qualified, sci-
entists and engineers; and on the other hand, the attractiveness and
dynamism of the profession of researcher and the attractiveness of the
surrounding environment—the quality of the local physical environ-
ment, facilities available, presence of other research labs, etc.

" Based on the broad estimations made in the so-called Gago High Level Expert Group,
Europe needs more scientists, DG Research, April 2004.
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1. When referring to the supply of S&E within a country, use is
sometimes made of the ‘pipeline’ analogy, which illustrates how, from
secondary education onwards, the flow of scientifically trained S&E
finally seeps through to the various components of the R&D world. A
number of factors will be important in the flow of sufficient S&E sup-
ply to, for example, the private R&D sector, despite a decreasing
inflow following e.g. demographic factors at the beginning of the
pipeline. Thus, there are countless obstacles preventing pupils, stu-
dents, graduates, and PhD students, throughout each of the different
education and training stages from continuing a research career tra-
jectory. The Appendix to the Benchmark report on Human Resources in
RTD" lists these different obstacles, the different possible policy
leverages and objectives. At first sight, these seem to be equally appli-
cable to the U.S. or the EU.

So far, mainly the southern European countries have witnessed a
large increase in the numbers of students as part of a European catch-
ing-up growth process and the relatively high unemployment rate
among youngsters, which resulted in, among other things, a consider-
able expansion of the number of universities and polytechnics. Yet this
is a temporary process, which, incidentally, has not led so far to a pro-
portional increase in the demand from the private sector for highly
qualified personnel in these countries. The new accession East
European countries represent a very different story. Here the higher
education systems have a long tradition in delivering highly qualified
S&E particularly in the hard sciences. The lack of knowledge relates
primarily to commercial and financial access to worldwide market
opportunities. Foreign direct investment exploiting the unused tech-
nical human capital potential has been quick in picking up this
unused human capital knowledge potential. But here too, the long-
term demographic trends are negative; raising questions as to the
long-term sustainability of the supply of highly qualified human
capital.

2. The importance of the dynamics of the local environment is
increasingly recognised as being a crucial factor for innovation and the
development of knowledge. Many economic geographers emphasized

""See Benchmark report on Human Resources in RTD, DG Research, European Commission,
Brussels, 2002.
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the importance of the regional clustering of knowledge activities.
Despite the fact that the local supply of S&E remains a crucial deter-
minant for the localisation of private research activities as is clear from
the location of many private R&D labs near universities, the demand
for knowledge is increasingly also influenced by physical, social and
local, cultural factors that will in fact operate as pools of attraction in
exerting a pull on highly educated people, in Richard Florida’s words:
“the creative class.” In this sense, the tendency to regionally cluster
knowledge centres observed both inside the U.S. and individual
European countries is again a logical consequence of the agglomera-
tion and joint production effects of knowledge and its appeal to
researchers and entrepreneurs.

Up to now, the various policy proposals aimed at the development
of a European Research Area have not really led to a significant rise
within Europe of the labour mobility of S&E and European wide
knowledge clustering. The barriers to such labor mobility—ditfer-
ences in pension systems, in rules and regulations governing univer-
sity appointments, in use of foreign languages in higher education
teaching—appear all much more significant across European member
countries than with respect to the emigration of European S&E
towards the U.S. Increased mobility and migration of highly qualified
personnel is of course likely to put strongly under question the
European ideals of “social cohesion.”"* It is actually surprising that so
little thought has been given up to now, to the internal inconsistencies
of European ambitions in this area.

To summarize: investments in human capital provide the mirror
picture of the knowledge investments described under the previous
heading. The crucial distinction here is the one between knowledge,
which is codified and can be traded; is embodied in new products or
machines. In other words knowledge, which can be “commodified” is
ready for use. And on the other hand knowledge, which is tacit,
embodied in the brains of individuals, in their competences, in their
schooling and training, in their years of life-long experience. Tradable

"?See for example David, P. “ERA visions and Economic realities: A cautionary approach to
the restructuring of Europe’s research system,” EC STRATA Workshop “New challenges
and new responses for S&T policies in Europe,” Brussels, 22-23 April 2002, mimeo, for a
detailed analysis of the possible, undesirable, regional effects of the ERA as a result of
mobility effects.
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knowledge looses, depending on the effectiveness of intellectual prop-
erty protection, rapidly, sometimes the day it is brought on to the
market, much of its commercial value. It becomes routine, more or
less public knowledge. Tacit knowledge by contrast is difficult to
transfer and disappears in the extreme case with the death or the
retirement of the scientist or researcher.

Recognition of this distinction is essential for policy making.
Indeed, it brings to the forefront the local growth dynamics aspects of
joint knowledge production based on so-called “co-location” advan-
tages of the physical agglomeration of human knowledge capital. It
illustrates why even in our current Internet world with easy access to
codified knowledge, scientists, researchers and highly skilled employ-
ees still like to cluster together in similar locations. Activating knowl-
edge will hence imply strengthening the local/regional agglomeration
aspects of joint knowledge production. In the case of Europe, it means
a more fundamental recognition of regional knowledge strengths, of
the particular role of regional authorities in helping their regions to
become attractor poles for knowledge workers, in having to make
regional choices.

Ultimately it is the success of regional knowledge attractor poles,
which will determine whether Europe has any chance of achieving its
Lisbon ambitions. A knowledge policy that only focuses on interna-
tional, tradable knowledge, ignores the essential complementarities
between codified and tacit knowledge; by contrast a national knowl-
edge policy aimed at belonging to the technological “lead” reflects
often an outdated degree of techno-nationalism. Within the current
European context of a union of member states, it could be argued that
knowledge policies have been too heavily dominated by national aims
and have insufficiently recognized the regional dimension of knowl-
edge production and diffusion. This has been exacerbated in many
member countries” by the national institutional focus of public
research funding organisations.

"The exception being member countries such as Belgium or Spain, where the regional
decentralization structures has given way to quite explicit regional research and innovation
policies.
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5. Activating Innovation

So far, the analysis presented has focused mainly on the technologi-
cal aspects of knowledge creation and development, specifically the
link between private and public research expenditure and the demand
for highly educated researchers. Outside of this sphere, however, there
are other factors that also play an essential role in the innovation
process: the introduction of new products onto the market, the imple-
mentation of new production techniques, the right organisational set
up, the setting up new, innovative companies, the local innovative and
entrepreneurial culture, etc.

This raises the question of the possible existence of intrinsic, insti-
tutional, social and cultural barriers in Europe that may have a nega-
tive impact on knowledge development and innovation. Besides the
well-known institutional barriers to innovation in Europe (the lack of
harmonization in the area of the European patent, the difficulties in
creating an effective European venture capital market, etc.), the ques-
tion can be raised to what extent certain aspects of the European con-
tinental social welfare model might contain intrinsic obstacles to
“entrepreneurship and innovation culture,” especially in light of
Europe’s increasing structural disadvantages in the areas of innovation
and high-tech entrepreneurship. The Lisbon declaration was not only
an expression of the political desire to strive for a Europe belonging
by 2010 to the world’s most knowledge-intensive regions, but also that
this was to happen within the context of a strengthened, ‘activated’
social Europe that would have an eye for past social achievements.
The question that has in fact zot been addressed in Lisbon is how acti-
vating labour markets and what we have termed here “activating
knowledge” can go together and when one is confronted with eco-
nomic trade-offs.

Based on the so-called regulatory barriers index estimated by the
OECD, Figure 4.4, represents e.g. for the U.S. and a number of
European countries the various, most common barriers to innovation
associated with product market regulations, specific burdens on start
ups, administrative burdens and last but not least employment protec-
tion costs associated with hiring and firing. This last one appears sig-
nificantly higher in all European countries than in the U.S., with the
UK not surprisingly with the lowest index level.
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Economists such as Giles Saint-Paul'* have analyzed the relation-
ship between labor market institutions, and in particular the costs of
dismissing employees, and the development of innovations from a
purely theoretical perspective. Hiring and firing costs are in many
ways the most explicit manifestation of the social welfare state in most
continental European countries. They have led to stability in labor
relations and represent an incentive for employers and employees
alike to invest in human capital. However, in terms of innovation, and
in particular the Schumpeterian process of creative destruction, the
cost of developing new activities—whether concerned with new prod-
uct, process or organizational innovations—will crucially depend on
the ease with which “destruction” can be realized. Thus, as shown in
Saint-Paul’s model, the U.S., with lower firing costs, will eventually
gain a competitive advantage in the introduction of new, innovative
products and process developments onto the market, while Europe
will become specialized in technology-following activities, based on
secondary, less radical improvement innovations.

Figure 4.4 Regulatory barriers index (OECD)
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tion,” European Economic Review, vol. 46, pp. 375-95.
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In other words, the dynamics of innovation, of entrepreneurship, of
creative destruction thrives better, practically by definition, in an envi-
ronment providing higher rewards for creativity and curiosity than in
an environment putting a higher premium on the security and protec-
tion of employment. Viewed from this perspective, the gap between
Europe, and in particular continental Europe, and the United States
in terms of innovative capacity, efficiency, and wealth creation may
also, at first sight look like the price Europe has to pay for not wanting
to give up its social model and in particular social securities and
achievements.

To summarize: it might be argued that the Lisbon declaration was
not really clearly formulated. A better way would have been: how
much of the social achievements of the European model is Europe
prepared to give up to keep up with the United States, let alone
develop Europe into one of the most prosperous and dynamic regions
in the world? Or alternatively: which elements of the European social
model are sacred and which elements are worth paying a dynamic
growth price for?"

Many of the proposals on “activating the labor market” with by
now popular concepts like “empowerment” and “employability”
appear to go hand in hand with innovation and growth dynamics, oth-
ers though do not. Some European countries such as the UK and
Denmark appear to have been much more successful in reducing dis-
missing costs than others, and appear to have benefited from it much
more in terms of growth dynamics. The central question which must
be raised within this context is whether the social security model
developed at the time of the industrial society is not increasingly inap-
propriate for the large majority of what could be best described as
“knowledge workers” who are likely to be less physically (and by con-
trast possibly more mentally) worn out by work than the old type of
blue collar, industrial workers. The short working hours, or early
retirement schemes might well appear to knowledge workers less of a
social achievement, work not really representing a “disutility” but
more an essential motivating activity, providing even a meaning to life.

" As Wim Duisenberg, the previous chairman of the European Central Bank, once stated:
maybe we should accept that Europe will always face a growth and productivity gap with
the U.S. simply because of existing differences in Europe in language, culture, and customs.
As long as we value maintaining those, we will get joy out of our lagging behind the U.S.



146  Tue NETWORK SOCIETY

There is in other words an urgent need for a complete rethought of
the universality of the social security systems in Europe, recognizing
explicitly that depending on the kind of work citizens get involved in,
social achievements including employment security, a relatively short
working life and short weekly working hours are important social
achievements and elements of the quality of life, which should not be
given up, and the case, probably exemplified by the highly qualified
researcher, where exactly the opposite holds. It is in other words
urgent time to broaden the discussions in science, technology and
innovation policy circles to include social innovation.
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Chapter 5

Central Issues in the Political
Development of the Virtual State

Jane E. Fountain

Introduction

The term “virtual state” is a metaphor meant to draw attention to
the structures and processes of the state that are becoming more and
more deeply designed with digital information and communication
systems. Digitalization of information and communication allows the
institutions of the state to rethink the location of data, decision mak-
ing, services and processes to include not only government organiza-
tions but also nonprofits and private firms. I have called states that
make extensive use of information technologies virtual states to high-
light what may be fundamental changes in the nature and structure of
the state in the information age.

This chapter discusses the technology enactment framework, an
analytical framework to guide exploration and examination of infor-
mation-based change in governments.! The original technology
enactment framework is extended in this chapter to delineate the dis-
tinctive roles played by key actors in technology enactment. I then
examine institutional change in government by drawing from current
initiatives in the U.S. federal government to build cross-agency rela-
tionships and systems. The U.S. government is one of the first central
states to undertake not only back office integration within the govern-
ment but also integration of systems and processes across agencies.
For this reason its experience during the past ten years may be of

' The technology enactment model and detailed case studies illustrating the challenges of
institutional change may be found in J.E. Fountain, Building the Virtual State: Information
Technology and Institutional Change (Brookings Institution Press, 2001). The present paper
draws from the explanation of the technology enactment model in Building the Virtual
State and presents new empirical research on current, major e-government initiatives in
the U.S. central government.
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interest to e-government researchers and decision makers in other
countries, particularly those in countries whose governments are likely
to pursue similar experiments in networked governance. The sum-
mary of cross-agency projects presented here introduces an extensive
empirical study, currently in progress, of these projects and their
implications for governance.

A structural and institutional approach that begins with processes
of organizational and cultural change, as decisionmakers experience
them, offers a fruitful avenue to understanding and influencing the
beneficial use of technology for governance. Focusing on technologi-
cal capacity and information systems alone neglects the interdepen-
dencies between organizations and technological systems. Information
and communication technologies are embedded and work within and
across organizations. For this reason, it is imperative to understand
organizational structures, processes, cultures and organizational
change in order to understand, and possibly influence, the path of
technology use in governance. Accounts of bureaucratic resistance,
user resistance and the reluctance of civil servants to engage in inno-
vation oversimplify the complexities of institutional change.

One of the most important observers of the rise of the modern
state, Max Weber, developed the concept of bureaucracy that guided
the growth of enterprise and governance during the past approxi-
mately one hundred years. The Weberian democracy is characterized
by hierarchy, clear jurisdiction, meritocracy and administrative neu-
trality, and decisionmaking guided by rules which are documented and
elaborated through legal and administrative precedent. His concept of
bureaucracy remains the foundation for the bureaucratic state, the
form that every major state—democratic or authoritarian—has
adopted and used throughout the Twentieth Century. New forms of
organization that will be used in the state require a similar working
out of the principals of governance that should inhere in structure,
design and process. This challenge is fundamental to understanding e-
government in depth.

Throughout the past century, well-known principles of public
administration have stated that administrative behavior in the state
must satisfy the dual requirements of capacity and control. Capacity
indicates the ability of an administrative unit to achieve its objectives
efficiently. Control refers to the accountability that civil servants and
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the bureaucracy more generally owe to higher authorities in the legis-
lature, notably to elected representatives of the people. Democratic
accountability, at least since the Progressives, has relied upon hierar-
chical control—control by superiors of subordinates along a chain of
command that stretches from the apex of the organization, the politi-
cally appointed agency head (and beyond to the members of
Congress) down to operational level employees.

The significance and depth of effects of the Internet in governance
stem from the fact that information and communication technologies
have the potential to affect production (or capacity) as well as coordination,
communication, and control. Their effects interact fundamentally with the
circulatory, nervous, and skeletal system of institutions. Information
technologies affect not simply production processes in and across
organizations and supply chains. They also deeply affect coordination,
communication and control—in short, the fundamental nature of
organizations. I have argued that the information revolution is a revolu-
tion in terms of the significance of its effects rather than its speed. This
is because the effects of I'T on governance are playing out slowly, per-
haps on the order of a generation (or approximately 25 years). Rather
than changes occurring at “Internet speed,” to use a popular phrase of
the 1990s, governments change much more slowly. This is not only due
to lack of market mechanisms that would weed out less competitive
forms. It is significantly attributable to the complexities of government
bureaucracies and their tasks as well as to the importance of related gov-
ernance questions—such as accountability, jurisdiction, distributions of
power, and equity—that must be debated, contested and resolved.

In states that have developed a professional, reasonably able civil
service, public servants (working with appointed and elected govern-
ment officials and experts from private firms and the academy) craft
the details and carry out most of the work of organizational and insti-
tutional transformation. What is the transformation process by which
new information and communication technologies become embedded
in complex institutions? Who carries out these processes? What roles
do they play? Answers to such questions are of critical importance if
we are to understand, and to influence, technology-based transforma-
tions in governance. Government decisionmakers acting in various
decisionmaking processes produce decisions and actions that result in
the building of the virtual state.
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Career civil servants redesign structures, processes, practices,
norms, communication patterns and the other elements of knowledge
management in government. Career civil servants are not impedi-
ments to change, as some critics have argued. They are key players in
government reform. An extended example may be drawn from the
experiences of civil servants in the U.S. federal government beginning
in approximately 1993. Working with political appointees and outside
experts, career civil servants worked out the details critical to the suc-
cess of several innovations that otherwise would not have been trans-
lated from their private sector beginnings to the organizations of the
state.” Over time, as their mentality and culture has begun to change,
a cadre of superior civil servants have become the chief innovators in
the government combining deep knowledge of policy and administra-
tive processes with deep understanding of public service and the con-
straints it imposes on potential design choices. Their involvement is
critical not simply as the “users” of technology but as the architects of
implementation, operationally feasible processes and politically sus-
tainable designs.

Technology Enactment

Many social and information scientists have examined the effects of
the Internet and related ICTs on organizations and on government.
Yet the results of such research often have been mixed, contradictory
and inconclusive. Researchers have observed that the same informa-
tion system in different organizational contexts leads to different
results. Indeed, the same system might produce beneficial effects in
one setting and negative effects in a different setting. This stream of
research, focused on effects and outcomes, neglects the processes of
transformation by which such systems come to be embedded in organ-
izations. Because these processes may develop over several years, they
cannot be considered transitional or temporary. Transformation
becomes the more or less constant state of administrative and govern-
mental life.

* Many of these innovative developments are presented in the cases included in Building the
Virtual State. See, for example, the cases concerning the development of the International
Trade Data System, the U.S. Business Advisor, and battlefield management systems in the
U.S. Army.
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The technology enactment framework emphasizes the influences of
organizational structures (including “soft” structures such as behav-
ioral patterns and norms) on the design, development, implementa-
tion and use of technology. In many cases, organizations enact
technologies to reinforce the political status quo. Technology enact-
ment often (but not always) refers to the tendency of actors to imple-
ment new ICTs in ways that reproduce, indeed strengthen,
institutionalized socio-structural mechanisms even when such enact-
ments lead to seemingly irrational and sub-optimal use of technology.
One example include websites for which navigation is a mystery
because the organization of the website mirrors the (dis)organization
of the actual agency. Another example are online transactions that are
designed to be nearly as complex as their paper-based analogues. A
third example is the cacophony of websites that proliferate when every
program, every project and every amateur HTML enthusiast in an
organization develops a web presence. These early stage design
choices tend to pave paths whose effects may influence the develop-
ment of a central government over long periods of time because of the
economic and political costs of redesign.

The underlying assumptions of designers play a key role in the type
of systems developed and the way in which systems are enacted in
government. The Japanese government, known for planning and
coherence of response, is currently engaged in development of a
national strategy for e-government. This response is distinctly differ-
ent from a bottom-up approach in which innovation from the grass-
roots of the bureaucracy is encouraged. The U.S. Army’s design of the
maneuver control system, a relatively early form of automated battle-
field management, developed in the 1980s and 1990s, was developed
with the assumption on the part of system designers that soldiers are
“dumb” operators, button pushers with little understanding of their
operations. When much of the detailed information soldiers used by
soldiers for decisionmaking was embedded in code and made inacces-
sible to them, there were substantial negative effects on the opera-
tional capacity of the division.’

* This case is reported in detail in Building the Virtual State, chapter 10.
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Figure 5.1 The Technology Enactment Framework
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Source: J. E. Fountain, Building the Virtual State: Information Technology and
Institutional Change (Washington, D.C.: Brookings Institution Press, 2001), p. 91.

I developed the technology enactment framework (presented in the
tigure above) as a result of extensive empirical research on the behav-
ior of career civil servants and political appointees as they made deci-
sions regarding the design and use of ICTs in government. If
information technology is better theorized and incorporated into
the central social science theories that guide thinking about how gov-
ernment works, researchers will possess more powerful tools for
explanation and prediction. In other words, theory should guide
understanding of the deep effects of ICTs on organizational, institu-

tional and social rule systems in government which is not ordered by
the invisible hand of the market.

The most important conceptual distinction regarding ICTs is the
distinction between “objective” and “enacted” technology depicted in
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the figure using two separate boxes separated by a group of mediating
variables.* By objective technology, I mean hardware, software, tele-
communication and other material systems as they exist apart from
the ways in which people use them. For example, one can discuss the
memory of a computer, the number of lines of code in a software pro-
gram, or the functionality of an application. By “enacted technology,”
I refer to the way that a system is actually used by actors in an organi-
zation. For example, in some organizations email systems are designed
to break down barriers between functions and hierarchical levels.
Other organizations may use the same system of email to reinforce
command and control channels. In some cases firms use information
systems to substitute expert labor for much cheaper labor by embed-
ding as much knowledge as possible in systems and by routinizing
tasks to drive out variance. In other cases firms use information sys-
tems to extend their human capital and to add to the creativity and
problem solving ability of their employees. Many organizations have
taken a plethora of complex and contradictory forms, put them into
pdf format and uploaded them to the web, where they can be down-
loaded, filled out by hand and FAXed or mailed for further processing.
Yet other organizations have redesigned their business processes to
streamline such forms, to develop greater web-based interactivity,
particularly for straightforward, simple transactions and processes.
These organizations have use ICTs as a catalyst to transform the
organization. Thus, there is a great distinction between the objective
properties of ICTs and their embeddedness in ongoing, complex
organizations.

Two of the most important influences on technology enactment are
organizations and networks. These appear as mediating variables in
the framework depicted in the figure above. These two organizational
forms are located together in the framework because public servants
currently are moving between these two types of organization. On the
one hand, they work primarily in bureaucracies (ministries or agen-
cies) in order to carry out policymaking and service delivery activities.

* In this conceptualization I draw from and extend a long line of theory and research in the
sociology of technology, history of science, and social constructivist accounts of technolog-
ical development. What is new in my approach is the synthesis of organizational and insti-
tutional influences, a focus on power and its distribution, and a focus on the dialectical
tensions of operating between two dominant forms: bureaucracy and network.
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On the other hand, public managers are increasingly invited to work
across agencies and across public, private and nonprofit sectors—in
networks—to carry out the work of government. Thus, these two
major organizational forms, and their respective logics, heavily influ-
ence the ways in which technologies in the state will be designed,
implemented and used.

As shown in the figure, four types of institutional influences under-
gird the process of enactment and strongly influence thinking and
action.” Cognitive institutions refer to mental habits and cognitive mod-
els that influence behavior and decisionmaking. Cultural institutions
refer to the shared symbols, narratives, meanings and other signs that
constitute culture. Socio-structural institutions refer to the social and
professional networked relationships among professionals that con-
strain behavior through obligations, history, commitments, and shared
tasks. Governmental institutions, in this framework, denote laws and
governmental rules that constrain problem solving and decisionmak-
ing. These institutions play a significant role in technology enactment
even as they themselves are influenced, over the long run, by techno-
logical choices.

Note that causal arrows in the technology enactment framework
flow in both directions to indicate that recursive relationships domi-
nate among technology, organizational forms, institutions, and enact-
ment outcomes. The term “recursive” as it is used by organization
theorists means that influence or causal connections flow in all direc-
tions among the variables. This term is meant to differentiate recur-
sive relationships from uni-directional relationships in which, for
example, variable A leads to variable B. For example, smoking leads to
cancer. But cancer does not lead to smoking. In a recursive relation-
ship, variable A and variable B influence one another. For example,
use of ICTs influences governance. And governance structures,
processes, politics and history influence the use of ICTs. Recursive
relationships specified in the technology enactment framework do not
predict outcomes. Rather, they “predict” uncertainty, unanticipated
results and iteration back through design, implementation and use as
organizations and networks learn from experience how to use new

° T am indebted to Professors Paul DiMaggio and Sharon Zukin for this typology of institu-
tional arrangements.
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technologies even as they incur sunk costs and develop paths that may
be difficult to change. The analytical framework presents a dynamic
process rather than a predictive theory.

An extension of the model, presented in the figure below, high-
lights the distinctive roles played by three groups: I'T specialists in the
career civil service, program and policy specialists and other govern-
ment officials at all levels from executive to operational, and vendors
and consultants.

Figure 5.2 Key Actors in Technology Enactment
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Copyright: Jane Fountain and Brookings Institution Press, 2001. Revisions by Hirokazu
Okumura, 2004.
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The three groups of actors play distinctive but inter-related roles in
technology enactment. Actors in group A, comprised of vendors and
consultants, are largely responsible for objective technology. Their
expertise often lies in identification of the appropriate functionality
and system architecture for a given organizational mission and set of
business processes. What is critical for government is that vendors and
consultants fully understand the political and governance obligations
as well as the mission and tasks of a government agency before making
procurement and design decisions. It is essential to understand the
context and “industry” of government, just as one would have to learn
the intricacies of any complex industry sector. Just as the information
technology sector differs from the retail, manufacturing, and the serv-
ice sectors, so the government sector exists in a unique environment.
Within government as well are varying policy domains and branches
whose history, political constraints, and environments are important
to understand.

Actors in group B, according to this model, include chief informa-
tion officers of agencies and key I'T decisionmakers. These govern-
ment actors bear primary responsible for detailed decisions of system
design. Actors in group C—policymakers, managers, administrators,
operators, and workers—have a strong, often unappreciated and over-
looked, influence on adjustments to organizational and network struc-
tures and processes. It is imperative that some members of this
group develop expertise in the strategic uses of ICTs in order to bridge
technological, political and programmatic logics. These depictions
simplify the complexities of actual governments and the policymaking
process. They are meant to draw attention to the multiple roles
involved in enactment and the primary points of influence exerted
through each role. In particular, the relationships between groups
B and C are often neglected when, in fact, they are crucial for success
of projects.

Propositions

Six propositions may be derived logically from the technology
enactment framework and the political environment that exists in
most industrialized democracies.
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Proposition 1: Perverse incentives

Public servants face a set of perverse incentives as they make deci-
sions regarding the possible uses of technology in their programs and
agencies. Public executives in most states try to accumulate larger
budgets and more staff in order to increase the power and autonomy of
their department. They learn to negotiate successfully for appropria-
tions for their program and agency. In the theory of adversarial democ-
racy, such conflicts among programs and agencies are assumed to force
public servants to sharpen their arguments and rationales for pro-
grams. This competition of ideas and programs is meant to simulate a
market from which elected officials can choose thereby producing the
best results for citizens. The adversarial model of democracy makes the
development of networked approaches to government difficult. The
impasse can be broken only by significant restructuring of incentives to
dampen unwieldy tendencies toward agency autonomy and growth.

For this reason, public executives face perverse incentives. If they
implement new information systems that are more efficient, they will
not gain greater resources; they will probably enact a situation in
which their budget is decreased. If they implement information sys-
tems that reduce redundancies across agencies and programs, once
again, they are likely to lose resources rather than to gain them. If
they develop inter-agency and enterprise-wide systems with their col-
leagues in the bureaucracy, they will lose autonomy rather than gain-
ing it. So the traditional incentives by which public executives have
worked are “perverse” incentives for networked governance.

Proposition 2: Vertical Structures

The bureaucratic state, following from the Weberian bureaucracy,
is organized vertically. By that I mean that the government is organ-
ized in terms of superior-subordinate relations, a chain of command
that extends from the chief executive to the lowest level employees of
the government. Similarly, oversight bodies for budgeting, accounta-
bility and even for legislation exercise oversight through the chain of
command structure. These vertical structures are the chief structural
elements of government institutions. Incentives for performance are
derived from this structure. This verticality, central to accountability
and transparency, also makes it difficult and to use technology to build
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networked government. The more complex difficulties are not techni-
cal. In fact, it is rather easy to imagine how a federal enterprise archi-
tecture should be designed. What is difficult is reconceptualizing
accountability, oversight, and other basic elements of governance in
networked relationships.

Proposition 3: Misuse of capital/labor substitution

In the U.S. federal government, agencies were not allocated signifi-
cant new resources to develop I'T. Congress has assumed that the use
of ICT5s to substitute for labor would generate resources for techno-
logical innovation. Although labor costs can be reduced by using I'T,
there are a few complexities that should be enumerated here.

First, organizations must learn to use I'T. This requires human labor
and experienced human labor is critical. It is difficult to downsize and
to learn at the same time regardless of popular management impera-
tives to force employees to innovate through large-scale cutbacks.

Second, although some jobs can be eliminated through the use of
ICTs, e-government necessitates many new and expensive jobs.
Specifically, I'T positions must be created for intelligent operation of
systems, for monitoring and protecting data and processes, and for
redesigning processes as legislation and programs change.
Outsourcing is an option, but is nonetheless expensive and cannot
completely replace an internal I'T staff. Large organizations have
found that I'T staffs are expensive. In particular, website content
requires labor-intensive attention; protection of privacy and data secu-
rity in government exceeds industry standards and practices; and some
degree of institutional memory and knowledge for networked gover-
nance must reside within the permanent civil service rather than in a
plethora of contracts. By placing critical strategic knowledge in the
hands of contractors, governments put themselves in the position of
having to pay for this knowledge multiple times and lose the possibil-
ity to leverage this knowledge internally for innovation. Asset specific
technological knowledge should reside within governments and must
be viewed as a necessary cost of e-government.

Third, the U.S. government has made a commitment to provide
public services through multiple channels: face-to-face, telephone,
mail, and Internet. Thus, they are faced with the strategic and opera-



Central Issues in the Political Development of the Virtual State 161

tional complexities of designing, developing, implementing and man-
aging across multiple channels. For these reasons, and others, the sim-
ple idea of substituting technology for labor is misleading and
erroneous. In Portugal, it seems necessary to continue to employ mul-
tiple channels for services given the demographic differences in
Internet use. Here the social decision to respect the elderly population
should dominate over technological possibilities for e-government.
Other Iberian states have simply eliminated paper-based channels in
order to move the population to e-government.

Proposition 4: Outsourcing may appear to be easier than
integration

It may appear to political decisionmakers that it is easier to out-
source operations than it is for government managers to negotiate the
politics of integration, that is, information sharing and working across
agencies. In other words, there is a danger that some services and sys-
tems will be outsourced in order to avoid the political difficulties of
internal governmental integration of back office functions or cross
agency functions. But in some cases, outsourcing would be a mistake
because the negotiations within the government necessary for integra-
tion to move forward form a necessary process of learning and cultural
change, through enacting technology. The arduous process of making
new systems fit the political, policy and operational needs of the gov-
ernment is, itself, the transformation of the state toward a new form
coherent with the information society. Outsourcing may appear to be
the easier course of action. But ultimately states must make difficult
decisions regarding asset specificity, that is, the knowledge and skills
that should reside within the government.

Proposition 5: Customer service strategies in government

Governments have an obligation to provide services to the public.
But this is one element of the relationship between state and society.
First, customers are in a different relationship with firms than citizens
are with government.’ Customers have several options in the market;

¢ See J. E. Fountain, “The Paradoxes of Customer Service in the Public Sector,” Governance,
2001, for an extended analysis of differences between customer service strategies in eco-
nomic firms and their use in government. In this working paper I simply mention a few of
the more important arguments published previously.
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citizens have but one option for government services and obligations.
Customers pay for services; but citizens have a deeper relationship and
great responsibility toward their government than a fee for service
relationship. They do not pay taxes in exchange for services. Tax sys-
tems in most states are a form of redistribution, a material system that
reflects a social and political contract. In a democratic system of gov-
ernment “of the people, by the people, and for the people,” citizens
have deep obligations to government and governments have deep
obligations to the polity. So the customer service metaphor, particu-
larly in its most marketized forms, is a degradation, minimization, and
perversion of the state-citizen relationship in democracies.

Second, in the private sector, larger and wealthier customers are
typically given better treatment than those customers who have little
purchasing power or who have not done business with a firm in the
past. Market segmentation is critical to service strategies in firms but is
not morally or ethically appropriate for governments. Moreover, cus-
tomer service strategies in U.S. firms tend to reward those customers
who complain with better service in order to “satisfy” the customer.
Those customers who do not complain do not receive better service.
This, again, is not morally or ethically appropriate for government.
Some citizens cannot exercise voice, or articulate their needs, as well as
others. Public servants have an obligation to provide services equitably
regardless of the education, wealth, or language skills of the citizen.

As the U.S. government tried to adopt some of the customer serv-
ice ideas that were popular in economic firms, they did increase
responsiveness to citizens. Moreover, public servants experienced a
deep change in their attitudes and behavior. In many cases, the culture
of agencie