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INNOVATION AND TECHNOLOGY

DALE W. JORGENSON
Frederic E. Abbe Professor of Economics,
Harvard University, Cambridge, Massachusetts

PRODUCTIVITY GROWTH IN THE

INFORMATION AGE*

The resurgence of the American economy from
1995 to 2000 outran all but the most optimistic
expectations. It is not surprising that the unusual
combination of rapid growth and low inflation
touched off a strenuous debate about whether
improvements in America’s economic performance
could be sustained. This debate has intensified with
the recession beginning in March 2001 and has
come to focus on how best to regain economic
momentum.

The investment boom of the later 1990’s was not
sustainable, since it depended on growth in hours
worked substantially in excess of labor force
growth. Nevertheless, more rapid productivity
growth has enhanced the prospects for the US
economy considerably. Understanding the well-
springs of this surge in productivity is crucial for
the design of policies to revive economic growth
and exploit the opportunities created by better
economic performance.

A consensus is emerging that the remarkable
decline in information technology (IT) prices pro-
vides the key to the American productivity resur-
gence. The IT price decline is rooted in develop-
ments in semiconductor technology. This technolo-
gy has found its broadest applications in comput-
ing and communications equipment, but has

reduced the cost and improved the performance of

automobiles, aircraft, scientific instruments, and a

host of other products.

A substantial acceleration in the IT price decline

occurred in 1995, triggered by a much sharper

acceleration in the price decline of semiconduc-

tors. This can be traced to a shift in the product

cycle for semiconductors in 1995 from three years

to two years as the consequence of intensifying

competition. Although the fall in semiconductor

prices has been projected to continue for at least

another decade, the recent acceleration may be

temporary.

Although prices have declined and product perfor-

mance has improved in many sectors of the

American economy, our picture of these develop-

ments is incomplete. The problem is that prices are

difficult to track when performance is advancing so

rapidly. This year’s computer, cell phone, and

design software are different from last year’s.

Fortunately, statistical agencies are now focusing

intensive efforts on filling in the gaps in our infor-

mation.

Price indexes for IT that hold performance con-

stant are necessary to separate the change in per-

formance of IT equipment from the change in

price. Accurate and timely computer prices have

been part of the US National Income and Product

Accounts (NIPA) since 1985. Software investment

was added to the NIPA in 1999. Unfortunately,

important information gaps remain, especially on

price trends for investments in software and com-

munications equipment.

Knowing how much the nation spends on IT is only

the first step. We must also consider the dynamics

of investment in IT and its impact on our national

output. The gross domestic product includes IT

equipment as part of the output of investment

goods. A measure of capital services is also required

for capturing the impacts of rapidly growing stocks

of computers, communications equipment, and soft-

ware on the output of the US economy.

* This is an updated but abbreviated version of “American
Economic Growth in the Information Age,” CESifo Forum,
Autumn 2001, pp. 14ff.



Faster, better, cheaper

Modern information technology begins with the

invention of the transistor, a semiconductor device

that acts as an electrical switch and encodes infor-

mation in binary form. The first transistor, made of

the semiconductor germanium, was constructed at

Bell Labs in 1947.

The next major milestone in information technolo-

gy was the invention, in 1959, of the integrated cir-

cuit, consisting of many, even millions of transistors

that store and manipulate data in binary form.

These semiconductor devices are known as memo-

ry chips.

In 1965 Gordon E. Moore, then Research Director

at Fairchild Semiconductor, made a prescient

observation, later known as Moore’s Law. Plotting

data on memory chips, he observed that each new

chip contained roughly twice as many transistors as

the previous chip and was released within

18–24 months of its predecessor. This implied

exponential growth of chip capacity at 35–45 per-

cent per year! 

Integrated circuits gave rise to microprocessors or

logic chips with functions that can be programmed.

Intel’s first general-purpose microprocessor was

released commercially in 1971.

The rapidly rising capacities of microprocessors

and storage devices illustrate the exponential

growth predicted by Moore’s Law. The first logic

chip, introduced in 1971, had 2,300 transistors,

while the Pentium 4, released by Intel on Novem-

ber 20, 2000, had 42 million! Over this 29-year peri-

od the number of transistors increased by thirty-

four percent per year, tracking Moore’s Law with

astonishing accuracy.

This relentless improvement, continuing for three

decades, makes the role of information technology

in the American economy unique. Memory and

logic chips have become cheaper at a truly stagger-

ing rate! Prices of memory chips fell by a factor of

27,270 times or 40.9 percent per year between 1974

and 1996. Similarly, prices of logic chips available

for the shorter period 1985 to 1996, declined by a

factor of 1,938 or 54.1 percent per year. The micro-

processor price decline leapt to more than ninety

percent per year as the semiconductor industry

shifted from a three-year product cycle to a great-
ly accelerated two-year cycle.

The introduction of the Personal Computer (PC)
by IBM in 1981 was a watershed event in the
deployment of information technology. As semi-
conductors account for less than half of computer
costs, computer prices have fallen much less rapid-
ly than semiconductor prices. Precise measures of
computer prices were introduced into the US
National Income and Product Accounts in 1985.

Communications technology is crucial for the rapid
development and diffusion of the Internet. Much
communications investment takes the form of
transmission gear, connecting data, voice, and
video terminals to switching equipment. Technolo-
gies for transmission, such as fiber optics, micro-
wave broadcasting, and communications satellites,
have progressed at rates that outrun even the dra-
matic pace of semiconductor development. Thus
installation of DWDM1 equipment, beginning in
1997, has doubled the transmission capacity of
fiber optic cables every 6–12 months.

The productivity resurgence

The American economy has undergone a remark-
able resurgence since the mid-1990’s with acceler-
ating growth in output and productivity. Although
the decline in semiconductor prices is the driving
force, the impact of this price decline is transmitted
through the prices of computers, communications
equipment, and software. These products appear in
the NIPA as investments by businesses, govern-
ments, and households along with net exports to
the rest of the world.

A most striking feature is the rapid price decline
for computer investment, 15.8 percent per year
from 1990 to 1995. Since 1995 this decline has
almost doubled to 28.8 percent. By contrast the rel-
ative price of software fell only 1.62 percent per
year from 1990 to 1995 and 1.54 percent after 1995.
The price of communications equipment behaves
similarly to the software price.

In response to continuing price declines, firms,
households, and governments have accumulated
computers, software, and communications equip-
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ment much more rapidly than other forms of capi-
tal. Growth of IT capital services jumped from
11.5 percent per year in 1990-5 to 19.0 percent in
1995–2000, while growth of non-IT capital services
increased from 1.78 percent to 3.04 percent.

The rapid increase in the importance of IT capital
services reflects the impact of growing stocks of
computers, communications equipment, and soft-
ware on the output of the US economy. In
1995–2000 the capital service price for computers
fell 28.3 percent per year, compared to an increase
of 35.8 percent in capital input from computers. As
a consequence, the value of computer services
grew substantially. However, in 2000 the current
dollar value of computers was only 1.41 percent of
gross domestic income.

Although the price decline for communications
equipment during the period 1995–2000 is compa-
rable to that of software, investment in this equip-
ment is more in line with prices. However, constant
performance price indexes are unavailable for
transmission gear, such as fiber-optic cables. This
leads to an underestimate of the growth rates of
investment, capital services, and the GDP, as well
as an overestimate of the rate of inflation.

Sources of growth

A look at the US economy before and after 1973
reveals familiar features of the historical record.
After strong output and TFP growth in the 1950’s,
1960’s and early 1970’s, the US economy slowed
markedly during 1973–90, with output growth
falling from 3.99 percent for 1948–73 to 2.87 per-
cent for 1973–90 and TFP growth declining from
0.93 percent to 0.24 percent. The contribution of
capital inputs also slowed from 1.94 percent to
1.48 percent.

Although the contribution of IT has increased
steadily throughout the period 1948–2000, there
was a sharp and easily recognizable response to the
acceleration in the IT price decline in 1995.
Relative to the early 1990’s, output growth in-
creased by 1.69 percent in 1995–2000. The contri-
bution of IT production almost doubled, but still
accounted for only 26.9 percent of the increased
growth of output. Almost three-quarters of the
increased output growth can be attributed to non-
IT products.

Between 1990–1995 and 1995–2000 the contribu-
tion of capital input jumped by 0.97 percentage
points, the contribution of labor input rose by
0.20 percent, and TFP accelerated by 0.52 percent.
The contribution of capital input reflects the
investment boom of the late 1990’s. Businesses,
households, and governments poured resources
into plant and equipment, especially computers,
software, and communications equipment. The
jump in the contribution of capital input since 1995
has boosted growth by nearly a full percentage
point and IT accounts for more than half this
increase.

After maintaining an average rate of 0.25 percent
for the period 1973–90, TFP growth continued at
0.20 percent for 1990–1995 and then vaulted to
0.72 percent per year for 1995–2000. This increase
in output per unit of input is an important source
of growth in output of the US economy. While TFP
growth for 1995–2000 is lower than the rate of
1948–73, the US economy is definitely recuperat-
ing from the anemic productivity growth of the
previous two decades.

The accelerating decline of IT prices signals faster
productivity growth in IT-producing industries. In
fact, these industries have been the source of most
productivity growth throughout the 1990’s. Before
1995 this was due to the decline of productivity
growth elsewhere in the economy. The IT-produc-
ing industries have accounted for about half the
surge in productivity growth since 1995, far greater
than the 6.52 percent share of IT in the 2000 GDP.
Faster growth is not limited to these industries and
there is evidence of a productivity revival in the
rest of the economy.

Output growth is the sum of growth in hours and
average labor productivity. Accelerating output
growth during 1995–2000 reflects growth in labor
hours and ALP almost equally. Growth in ALP
rose 0.88 as more rapid capital deepening and
growth in TFP offset slower improvement in labor
quality. Growth in hours worked accelerated as
unemployment fell to a 30-year low. Labor markets
have tightened considerably, even as labor force
participation rates increased.

The acceleration in ALP growth is due to capital
deepening as well as faster TFP growth. Capital
deepening contributed 0.59 percentage points, off-



setting a negative contribution of labor quality of
0.25 percent. The acceleration in TFP added
0.52 percentage points.

The acceleration in US economic growth after 1995
is unmistakable and its relationship to information
technology is now transparent. The most important
contribution of IT is through faster growth of cap-
ital input, reflecting higher rates of investment.
More rapid growth of output per unit of input also
captures an important component of the contribu-
tion of IT. The issue that remains is whether these
trends in economic growth are sustainable.

What happens next?

Falling IT prices will continue to provide incen-
tives for the substitution of IT for other productive
inputs. The decline in IT prices will also serve as an
indicator of ongoing productivity growth in IT-pro-
ducing industries. However, it would be premature
to extrapolate the recent acceleration in productiv-
ity growth into the indefinite future, since this
depends on the persistence of a two-year product
cycle for semiconductors.

The economic forces that underlie the two-year
product cycle for semiconductors reflect intensify-
ing competition among semiconductor producers
in the US and around the world. Over the next
decade persistence of this rapid rate of technologi-
cal progress will require exploitation of new tech-
nologies. This is already generating a massive
research and development effort that will strain
the financial capacities of the semiconductor
industry and its equipment suppliers.

The 2001 Edition of the International Technology
Roadmap for Semiconductors projects a two-year
product cycle through 2005 and a three-year prod-
uct cycle thereafter. This seems to be a reasonable
basis for projecting growth of the US economy.
Continuation of a two-year cycle provides an
upper bound for growth projections, while rever-
sion to a three-year cycle gives a lower bound. The
range of projections is useful is suggesting the
uncertainties associated with intermediate-term
projections of US economic growth.

The key assumption for intermediate-term projec-
tions of a decade or so is that output and capital
stock grow at the same rate. This is characteristic of

the US and most industrialized economies over
periods longer than a typical business cycle. Under
this assumption the growth of output is the sum of
the growth rates of hours worked and labor quali-
ty and the contributions of capital quality growth
and TFP growth. A projection of US economic
growth depends on the outlook for each of these
four components.

During the period 1995–2000 hours worked grew
at an unsustainable rate of nearly two percent per
year, almost double that of the labor force. Future
growth of the labor force, which depends on popu-
lation demographics and is highly predictable, will
average only 1.1 percent per year for the next
decade. This is the best assumption for the growth
of hours worked as well. Growth of labor quality
during 1995–2000 dropped to 0.26 percent per year
and will revive, modestly, to 0.3 percent per year,
reflecting ongoing improvements in the productiv-
ity of individual workers.

The overall growth rate of labor input over the
next decade will average 1.4 percent per year. This
is the starting point for an intermediate-term pro-
jection of US economic growth. By contrast the
growth rate of labor input from 1995–2000 was
2.24 percent, showing that the boom of the late
1990’s was unsustainable. The growth of hours
worked during this period reflected nonrecurring
declines in the rate of unemployment and one-time
increases in rates of labor force participation.

The second part of a growth projection requires
assumptions about the growth of TFP and capital
quality. These assumptions are subject to consid-
erable uncertainty. So long as the two-year prod-
uct cycle for semiconductors continues, the
growth of TFP is likely to average 0.72 percent
per year, the rate during 1995–2000. With a three-
year product cycle the growth of TFP might drop
as low as 0.20 percent per year, the rate during
1990–5, reflecting the slower pace of technological
change.

The rapid substitution of IT assets for non-IT
assets in response to declining IT prices is reflect-
ed in the contribution of capital quality. The
growth of capital quality will continue at the recent
rate of 2.3 percent per year, so long as the two-year
product cycle for semiconductors persists. How-
ever, growth of capital quality will drop to 1.0 per-
cent per year under the assumption of a three-year
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product cycle, generating considerable uncertainty
about future growth.

Assuming continuation of a two-year product cycle
for semiconductors through 2005 and a three-year
product cycle after that, the intermediate-term
growth rate of the US economy will be 3.4 percent
per year. The upper bound on this growth rate
associated with continuation of a two-year product
cycle is 3.8 percent per year, while the lower bound
associated with a two-year product cycle is 2.4 per-
cent per year. Obviously, this is a very wide range
of possibilities, reflecting the substantial fluctua-
tions in the growth rate of the US economy over
the past several decades.

Resumption of the growth rate of 4.1 percent per
year during the resurgence of 1995–2000 is
extremely unlikely, given reasonable assumptions
about the future growth of the labor force.
However, it is important to emphasize that US
growth prospects have improved considerably. The
average growth rate from 1973–90 was 2.9 percent
per year and the growth rate from 1990–1995 was
only 2.4 percent per year, the lower bound of esti-
mates consistent with more recent experience.

The performance of the IT industries has become
crucial to future growth prospects. We must give
close attention to the uncertainties that surround
the future development and diffusion of IT.
Highest priority must be given to a better under-
standing of markets for semiconductors and, espe-
cially, the determinants of the product cycle.
Improved data on the prices of telecommunica-
tions and software are essential for understanding
the links between semiconductor technology and
the growth of the American economy.

The semiconductor industry and the information
technology industries are global in their scope with
an elaborate international division of labor.2 This
poses important questions about the American
growth resurgence. Where is the evidence the impact
of information technology in other leading industri-
alized countries? Another question is the future role
of important participants in information technology
– Korea, Malaysia, Singapore, and Taiwan – all
“newly industrializing” economies. What will be the

economic impact of information technology in
developing countries like China and India?

Information technology is altering product mar-
kets and business organizations, as attested by the
huge and rapidly growing business literature3, but a
fully satisfactory model of the semiconductor
industry remains to be developed. Such a model
would have to derive the demand for semiconduc-
tors from investment in information technology
and determine the product cycle for successive
generations of new semiconductors.

As policy-makers attempt to fill the widening gaps
between the information required for sound policy
and the available data, the traditional division of
labor between statistical agencies and policy-mak-
ing bodies is breaking down. For example, the
Federal Reserve Board has recently undertaken a
major research program on constant performance
IT price indexes. In the mean time monetary poli-
cy-makers must set policies without accurate mea-
sures of price change. Similarly, fiscal policy-mak-
ers confront on-going revisions of growth projec-
tions that drastically affect the outlook for future
tax revenues and government spending.

The unanticipated American growth revival of the
1990’s has considerable potential for altering eco-
nomic perspectives. In fact, this is already foreshad-
owed in a steady stream of excellent books on the
economics of information technology.4 Economists
are the fortunate beneficiaries of a new agenda for
research that could refresh their thinking and revital-
ize their discipline. Their insights will be essential to
reshaping economic policy to enable all Americans to
take advantage of the opportunities that lie ahead.
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ERKKI LIIKANEN
Member of the European Commission 
Enterprise and Information Society

Ladies and gentlemen,

Introduction

Since the beginning of 2000, the European eco-
nomic and competitiveness landscapes have been
changing in radical ways.

First, the euro has become a reality, and the com-
mon currency is used by the majority of citizens on
our continent.

Secondly, the Lisbon agenda of structural reforms
is an ambitious project aiming to put Europe at the
top in international competitiveness.

And, third, with enlargement, the Europe of the
immediate future will be a larger one embracing
nations that until a decade ago were thought to
have been lost to us behind the Iron Curtain.

Let me also suggest some crucial background to these
events. Recent data indicate that Europe’s productiv-
ity performance has worsened compared to earlier
years. I believe that this is a dramatic development. I
shall concentrate my remarks on how this has come
about and, more to the point, how Europe must
respond to regain the lead in productivity growth.

In contrast to the EU, productivity growth in the
US continued at a steady pace during 2001, a year
of recession, and has accelerated in the first quar-
ter of this year. Irrespective of whether this rapid
pace is sustainable or not, the US is reaping the
benefits of past investments, in particular, invest-
ments in ICT and innovation assets, in the form of
high productivity growth.

ICT is an enabling technology that provides a pow-
erful set of instruments that can be used by pro-
ducers and consumers alike. As an enabling tech-
nology, ICT has transformed in fundamental ways

the characteristics of economic life. It has also
enhanced our possibilities to innovate further. A
future without ICT is clearly inconceivable.

For my remarks today I shall draw primarily upon
ideas from recent work presented in the Commis-
sion’s 2001 and 2002 European Competitiveness

Reports. Let me also note that the analysis of the
Competitiveness Reports is entirely consistent with
the work that has been presented in the CESifo

Forum of Autumn 2001 and in the CESifo Report

on the European Economy 2002.

Europe’s recent productivity under-performance

Historically, Europe’s economic growth has depend-
ed predominantly on productivity growth and less on
employment growth. In contrast, economic growth in
the US has depended primarily on employment
growth and less on productivity growth. Europe has
been able to raise its standards of living by employ-
ing a virtually constant share of its labour force but
also recording high labour productivity growth.

However, things have changed in the period since
1995.The rate of growth of labour productivity in the
EU slowed down while in the US it has accelerated.
Consequently, the gap between the EU and the US
standards of living, measured by GDP per capita, has
widened throughout the 1990s. The slowdown in our
productivity growth and our low employment rate
are at the origin of this development.

Today, I shall stress the former factor.

Europe’s ability to generate robust employment
growth cannot be relied upon in the short run to con-
tribute to a sustained increase in economic growth.
There are many factors that explain this. The crucial
point here is that only through a recovery of produc-
tivity growth will Europe’s ambitions be realised.

Europe’s yet to be realised technological possibilities

Professor Dale Jorgensen has done remarkable work
on the particular role of ICT in driving productivity



growth in the second half of the 1990s in the US. The
2001 Competitiveness Report stressed that Europe’s
poor record in ICT investment and diffusion and in
innovation could be the source of the weak produc-
tivity growth in the second half of the 1990s.

ICT expenditure in the EU has been declining rela-
tive to US expenditure from a little over 90% in the
beginning of the 1990s to around 75% in 1999. The
average share in GDP over the period 1992–1999
was 5.6% whereas in the US it was 8.1%.The US has
made great advances in spending on and use of ICT
during the past decade while Europe has lagged
behind. It should not be surprising that our produc-
tivity growth has also slowed down.

Yet, if one were to look at Europe today, one would
be struck by the diversity of technological advance-
ment. In some Member States ICT investment and
diffusion is comparable to what one finds in the US.
Here also productivity and employment growth have
been comparable if not better in some cases than the
US record in the second half of the 1990s.

Clearly, it is essential to achieve comparable and
high rates of ICT use across the Member States. The
present diversity cannot be acceptable. The new
technological opportunities must be available to and
used by all citizens of Europe wherever they reside
and choose to exercise their economic interests.

ICT and innovation in our economies

Why is this ICT technological revolution so impor-
tant? The short answer is that it plays a critical role
in supporting productivity growth.

Productivity growth depends on both the value of
goods and services our economies produce and on the
way our economies use capital and labour to produce
these goods. Both these factors are centrally depen-
dent upon the technological possibilities offered by
ICT.Today, product and process innovation cannot be
developed efficiently without the use of ICT.

There is now considerable evidence that the pro-
ductivity resurgence of the second half of the 1990s
reflects innovation in the organisation and work
that have been introduced at the work place and
that affect white-collar workers. Apparently, little
of this revolution has affected the traditional shop
floor. This is not surprising since ICT and innova-

tion depend on the availability of specialised
knowledge and are intensive in human capital.

Europe’s challenges in the transition to the “new
economy”

What is the “new economy”? In the Autumn 2001
CESifo Forum several authors discussed the char-
acter and implications of the “new economy”.

Among the various meanings, my preference is for one
that stresses the transformation of traditional business
models into ones based on the extensive use of ICT.
The availability of ICT is at the centre of the process by
which enterprises re-engineer their business models
and practices.This transformation is essential for enter-
prises to remain competitive and this applies not just to
new enterprises but equally well to traditional ones.

Economists since Robert Solow have been unable
to attribute all economic growth to the supplies of
factor inputs – capital and labour – leaving a resid-
ual, called total factor productivity, as an unac-
counted element in economic growth.

I believe this does not reflect mismeasurement of
factor inputs but, rather, it represents a successful
economy where knowledge, science, technology
and the organisation of economic life based on
knowledge cannot be directly attributed to a nar-
row definition of factor supplies. This new econo-
my can be characterised as a rise in the importance
of total factor productivity in economic growth.

In many parts of our economies, we are still at the
beginning of the extensive use of ICT. At the same
time, however, it is urgent to begin the process of
making possible the deployment of ICT infrastruc-
ture across all Member States and to begin initiating
the required changes in our administrative and leg-
islative framework to facilitate the diffusion of ICT.

The Lisbon strategy is a decisive step in this direc-
tion. Unless the programme of modernisation and
reform of the Lisbon strategy is pursued urgently,
the final objectives will simply not be reached.

Let me now turn to some crucial challenges that
Europe must confront in the transition to the “new
economy”.

– Europe must increase its spending on ICT and

on R&D. While it is not necessary to produce
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ICT goods to reap the benefits from new tech-
nologies, but one can simply buy ICT services,
there are nevertheless important externalities
associated with technological advancements and
breakthroughs. Take, for example, the case of
biotechnology. Biotechnology and life sciences
constitute the most promising innovations for
coming years. Europe cannot miss the opportu-
nity to take a leading role in this area. Yet, with-
out more vigorous ICT exploitation, one of the
crucial set of conditions, European biotechnolo-
gy will continue to be second to that of the US.

– ICT diffusion must intrude in all aspects of eco-
nomic life. The use of computing for a variety of
tasks, from school teaching to inventory manage-
ment, is essential to guarantee that the opportuni-
ties are fully taken advantage of. Lessons can be
learned from the experience of those Member
States that have successfully seen the introduc-
tion and diffusion of ICT in recent years.

– Obstacles to ICT diffusion must be removed. A
recent OECD Working Paper reports that
industry productivity performance is affected
negatively by a variety of product and labour
market regulations. Furthermore, while surviv-
ing new firms in the US, which tend to be small-
er and have lower than average productivity,
expand quickly, in the EU firms with the oppo-
site characteristics do not expand significantly.

A key obstacle appears to be the availability of

human capital and of skilled professionals. Some
European countries have experienced the problem
of being unable to fill high-skill jobs while having
notably high unemployment. This suggests that
there is something wrong with the supply of such
professionals or a problem of the allocation of such
professionals to jobs or both.

Europe has seen a remarkable transition in the type of
skills demanded at work, with fewer and fewer jobs
requiring only the basic level of education.
Throughout the late 1990s, the number of low-skill
jobs – or jobs which require at most lower secondary
education – in the EU declined at an average annual
rate of 3%. By 2000, the share of low-skill jobs in EU’s
total employment had fallen to less than one third.

In contrast, the demand for higher skills has
increased rapidly. The number of jobs requiring
upper secondary education rose by almost 4 per
cent per year in the late 1990s, and net job creation
at the tertiary education level was even faster, with

a growth rate of close to 5 per cent per year. In
2000, nearly one out of every four jobs in the EU
required tertiary education, and the relative share
of tertiary education jobs increased in every sector.

The process of supplying skills must be secured
through the educational system and through the
more efficient allocation in the labour market.

ICT and innovation are leading to important

organisational changes in the work place. The most
successful examples of ICT use are industries
where new technologies have been accompanied
by major reforms in working methods and where
the labour force possessed the necessary ICT skills.

The expansion of information technology in econom-
ic life does not mean that enterprises can dispense
with strategic decisions. On the contrary, because the
Internet helps to enhance competition and to reduce
industry profitability without conferring any propri-
etary advantages, firms must innovate by distinguish-
ing themselves through specific strategies.

While the Internet will force enterprises to converge
in certain key areas of their activities, they must also
develop strategies to suit their individual identifica-
tion. The Internet must be seen as a complement of
traditional business strategies conferring a powerful
advantage to those that employ it wisely.

It is clear that a degree of flexibility in the use of
ICT is essential for ultimately establishing a suc-
cessful business model. Such flexibility will also be
crucial in determining Europe’s transition to a
technologically sophisticated economy and society.

Services in Europe have also been characterised by
low productivity growth. The critical issue here is
whether conditions are right for the expansion of the
service sector to its potential.Administrative and legal
rules in the individual Member States abound that
play an inhibiting role in the growth of this sector.

The creation of a genuine internal market in ser-

vices must also become reality. The Commission
has stressed the importance of this ambition and is
determined to exert pressure to attain it within the
timetable of the Lisbon strategy.

Market liberalisation is a key factor to strengthen
the growth of the service sector. Many service sec-
tors, such as telecommunications and transport,



were traditionally strongly regulated, but have

undergone a series of liberalisation measures dur-

ing the past two decades. Available evidence for

various sectors strongly suggests that the liberali-

sation and regulatory reform have had a beneficial

impact on the economic performance.

The eEurope 2005 Action Plan

Last March, at the Barcelona Summit, EU leaders

invited the Commission to draw up a comprehen-

sive eEurope 2005 Action Plan, which was adopted

on 28 May.

It comes in the wake of the eEurope 2002 Action

Plan, which was a wake-up call for Europe to catch

up in the information age. eEurope 2002 aimed at

enhancing Internet connectivity. Much progress has

been achieved. About 40% of homes are now con-

nected and over 70% of companies have Web access.

On this basis of much improved connectivity

eEurope 2005 aims at realising more of the bene-

fits of information society in Europe in terms of

increased productivity, employment and inclusion.

eEurope 2005 addresses both demand and supply

side. It is built on two strands of actions that rein-

force each other, namely:

1. First, promoting services, applications and con-

tent that are attractive to users, save them time,

and have day-to-day relevance. The focus in

eEurope 2005 is on eGovernment, eLearning,

eHealth and eBusiness;

2. Secondly, stimulating the widespread availabili-

ty and use of the underlying broadband infra-

structure and of platforms next to the PC such

as interactive digital TV and 3G mobile to let

many more people take part in the information

society.

By addressing at the same time content and infra-

structure, eEurope 2005 aims to help solving the

chicken-and-egg dilemma. Content, services and

applications will stimulate broadband roll-out;

secure broadband and multi-platform will stimu-

late new content and services.

Of course, the larger part of content and infra-

structure will come from the private sector.

eEurope 2005 aims at creating a more favourable

environment for private investment.

eEurope 2005 focuses on those actions where pub-
lic policy and the public sector can make a differ-
ence and where there is a justified role to play in
relation to the market.

Enlargement

Finally, I shall say a few words about the “new
economy” challenges associated with enlargement.
Europe’s eastern enlargement is a project of vast
possibilities and of risks, one dimension of which is
the technological modernisation of these econo-
mies. The acceding nations are not well versed at
this stage in the intricacies of deploying informa-
tion technologies in economic life. Yet, it is urgent
to prepare for the diffusion of ICT and adapt their
institutional framework and business practices
accordingly to take full advantage and put their
human resources to most productive use.

Closing remarks

Let me close my intervention with some optimistic
remarks. The recent experience of the US during
the 2001 recession is very instructive. Productivity
growth has made possible the increase in real
incomes, thus supporting economic activity and
mitigating the contractionary effects of the reces-
sion. Yet, the burst of the stock market, dot.com,
bubble has raised questions about the permanence
of the productivity gains experienced in recent
years. I believe that bubbles such as the Internet
one are consistent with historical experience in
that they are common when new technological
breakthroughs are developed and introduced.

I believe, as many observers do, that the technologi-
cal modernisation of our economies and the associ-
ated productivity gains will be with us for some time.
There has been a structural break in the path of pro-
ductivity growth. Trend growth in productivity has
shifted upwards and potential output growth has
also increased. The objective for Europe is to posi-
tion itself in a way that the full benefits of the “new,
new economy” also become a reality here.

Thank you for your attention.
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The new economy

Driven by years of strong, low inflationary, produc-
tivity-driven growth with high investment in infor-
mation and communication technology, a funda-
mental change has taken place in the US economy.
It is here to stay – the recession, the events of
September 11 and even the implications of Enron
will not alter its course.

The New Economy is not about the rise or fall of
the stock market or the valuation of securities, it is
about a new way of doing business – directly
impacted by information and communication tech-
nology – labelled by some the “networked” or
“knowledge” economy.

This economy is changing the world – propelled by
the growing power of global capital markets
(which are eager for capital) and the influence of
global investors (which are eager to diversify).
Companies seek the advantages of globalising
their businesses, production and distribution chan-
nels. Why not? When it comes to sharing informa-
tion – or ideas or software – geographic borders
are growing increasingly meaningless. This pro-
vides both tremendous opportunity as well as
tremendous pressure to compete in a global frame-
work.

The New Economy is characterized by technology,
innovation, and collaboration.

Technology: Only think back 5, 10 years to remem-
ber how far we have come. New technologies are
rapidly disrupting existing business models and
established markets. This does not suggest that
only new industries will survive – witness the burst-
ing of the dot-com bubble – but rather the applica-

tion of new technologies is altering the way tradi-

tional industries operate and is making them more

competitive.

Innovation: Great ideas are the currency of the

New Economy. While process innovations like

agile manufacturing and supply-chain management

are important, these do not address the core issue

of value innovation. Newer technologies in com-

munication and information technology are

empowering buyers – across borders – to find the

best product/value. There is constant pressure to

rethink the basis for business success. (At PwC we

have witnessed the speed with which our clients

are able to innovate around a product.) 

Finally, collaboration: Before you could only col-

laborate if you were in the plant – now you are net-

worked all over the world. This capability is taken

for granted. Alliances are key to innovation: differ-

ent companies combine to create/distribute or

offer a product/service and then disband.

Implications for an enlarged Europe

The dynamics and drivers of the New Economy are

applicable in Europe and on a global basis, even

though the results in economic terms, like employ-

ment, GDP growth, etc. may differ for countries

depending upon their economic structure and policy.

The neoclassical idea of creating wealth through

free trade or by lowering the cost of trade is gain-

ing new momentum in Europe through integration

on the one side but also through continued innova-

tion, technology spending, and the all important

consumer demand. As Ludwig Erhard said: “I can-

not imagine a human being who isn’t always

encountering new desires or needs.” To successful-

ly compete, companies and countries in an en-

larged Europe will gravitate to special fields where

they enjoy a comparative advantage such as low-

cost production or high value-added engineering.

The accession countries will have to capitalise on

the opportunities presented by the rapid emer-



gence of the new, knowledge-based economy – an
area where rapid further growth can be anticipated
in the next few years.

According to a PwC survey, the strategic benefits
of enlargement appear greater for smaller interna-
tional businesses, especially those from the EU. For
these companies, investment in the candidate
countries is now seen as more attractive than in
regions further afield, such as Latin America and
the Far East. Already German firms account for
the largest proportion of the stock of inward
investment in the Czech Republic, Hungary and
Poland.

To reap the benefits of the single market and the
single currency, an enlarged Europe needs
enhanced market integration. Our Pricewater-
houseCoopers Eurofirm Structure is such an exam-
ple. PwC firms in over a dozen European countries
have joined together to improve cross-border
coordination, eliminate internal barriers and there-
by create a competitive advantage. Similar to the
EU, this structure allows us to better understand
the respective viewpoints of each country. PwC
Eurofirm leaders already work closely with their
colleagues in Central Europe and it is foreseeable
that further expansion will occur as the markets
continue to integrate.

Market regulations and financial reporting 
standards 

Developing common financial reporting standards
and accepted capital market regulations is critical
to successfully integrating an enlarged Europe.
Companies and potential investors demand reli-
able business information – now more than ever –
in this post-Enron world. The old economy may
have been about processes; but the New Economy
is about standards – with transparency as the ulti-
mate goal.

No amount of market regulation can eliminate the
possibility of loss. What market regulation can and
should do, however, is to make sure that investors
have a solid platform of reliable information for
use in analysis, including information about the
analysis itself. Internationally, capital market regu-
lation needs to converge on the basis of reciproci-
ty of acceptance of transparent principles. An
example might be to agree on the principles of dis-

closure for an IPO, while the details of the require-
ments might differ from country to country.
Progress is already being made in Europe on a
common “passport” to global cross-border listings
– presently proposed as an annual prospectus.

We think that one of the biggest challenges facing
the global capital markets is ensuring the same
standards of financial reporting quality are applied
worldwide. Global accounting standards are com-
plicated by 215 sets of national laws and the pro-
fession’s “Alphabet Soup” of standardising bodies.
The benefits of global GAAP are many:

• Increasing the availability and reducing the cost
of capital through globally competitive capital
markets;

• reducing companies’ cost of compliance with
different accounting rules;

• raising all national standards of accounting to
“world class”;

• encouraging foreign investment; and 
• facilitating the provision of low cost capital to

developing nations.

The introduction of a globally recognized financial
reporting framework, based on International
Accounting Standards, for businesses across the
European Union will, we believe, make life more
straightforward for most companies.

The European Commission has set a target date of
2005 for the adoption of IAS. We support the EC
plan for a single capital market – an accounting
and auditing strategy based on convergence
around global standards (IAS and ISA). We urge
other countries, not least the US, to do likewise.
When Europe moves to IAS, it will be far more dif-
ficult for others to abstain.

The biggest part of this puzzle, however, is enforce-
ment. It is important to avoid a situation where
interpretations at a national level, including those
by the US SEC, conflict with one another.
Reconciling this will involve some concessions on
national sovereignty by all countries.

For companies themselves, now is the time to begin
putting the issue of IAS conversion on the board-
room agenda. Some of the standards are complex
and conversion is a not simple push-button exer-
cise. In a recent PwC survey of 16 European coun-
tries, 79% of the 700 European CFOs polled said
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they were aware of the EC’s plans to introduce
IAS by 2005, but had yet to make it a key issue for
their boards of directors.

The corporate reporting future

There is a need not only to create uniform global
standards but standards with a propensity for inno-
vation, transparency and competition that assess
information relevant to the New Economy. Our
current system, based primarily on historical cost
information, is constrained by antiquated laws,
rigid rules, and punitive legal systems that chill
innovation in corporate reporting. This challenge –
to produce financial information more relevant to
the New Economy – is the subject of a new PwC
book entitled: “Building Public Trust: The Future
of Corporate Reporting.”

We think a principle-based approach to accounting
is the best foundation for making financial report-
ing more relevant to investors and other stake-
holders. This framework assigns responsibility to
management to select the most appropriate
accounting methods that reflect the economics of
the transaction, not just those accounting methods
dictated by narrow rules. Principles allow manage-
ment scope to explain in appropriate detail how
the principles have been interpreted and why.
Principles also require that auditors exercise more
judgment as well.

One of the central propositions of the book is that
when investors have access to more reliable and
more timely information about company perfor-
mance – in large measure, the same information
that executives use to run their businesses – better
investment decisions will be possible.

The migration of corporate reporting onto the
Internet will continue to increase the speed and
frequency with which information can be reported,
both internally and externally. We see Extensible
Business Reporting Language – known as XBRL –
as the reporting technology of the future. XBRL
exchanges data between different software appli-
cations through the use of information tags that
self-describe what a piece of information is. The
information delivered is more meaningful than
ever before – more complete, higher quality, more
useful, more quickly received and ready for reuse.
When a company adopts XBRL, it not only

reduces its own costs (as much as 60 percent over
traditional publishing methods), but also levels the
playing field for the entire stakeholder community
by offering everyone, from elite analysts to indi-
vidual investors, the full picture of its financial
condition.

Where might this all lead? Let’s take a quick look
perhaps ten years into the future. Enlarged Europe
stands at over thirty countries with more on the
threshold. Global GAAP has been crafted by some
of the most brilliant minds in several professions
and from many different countries. It is supported
institutionally by a strong interpretative function
that collaborates on a global basis and is enforced
by empowered market regulators. XBRL has been
universally adopted by all listed companies and has
proven to greatly simplify the corporate reporting
supply chain while channelling much more useful
information free of potential conflicts of interest.
As a result, capital is being allocated more effi-
ciently all over the world, to the benefit of wealth
creation for society as a whole.

This is the future of corporate reporting for an
enlarged Europe and the world. This is the kind of
transparency I think the public will demand.

Thank you.


