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I would like to focus my comments on the latter part 
of Mr. van Ark’s paper. There he speaks of possible 
policy approaches to manage the risk described 
in the fi rst part of the paper: namely, the risk that 
Europe will not enjoy the economic benefi ts of higher 
productivity growth. 

Mr. van Ark points to the decline in total factor 
productivity growth as the source of the puzzling gap 
emerging between Europe and other regions. This 
residual of the process of attributing productivity 
growth to capital and to labor is often ascribed to 
innovation. As Mr. van Ark notes, a substantial 
contribution from total factor productivity growth 
has sustained US productivity growth since the 
mid-1990s, even through the 2001 recession and 
the ensuing, and very slow, recovery. Research 
in the US suggests that much of this innovation 
relates not to the automation of existing business 
processes, but rather to the re-engineering of those 
processes in light of the new functionality provided 
by technological advances. The key to productivity 
growth then becomes the fl exibility and adaptability 
of businesses and the workforce. 

What policy prescriptions make sense in this setting?  
It might be helpful to begin with an analogy to the 
analysis of development issues within segments of 
a large economy –geographic regions. Economic 
transformation is an ubiquitous process, shaped 
these days by global competition and technological 
advance. In New York State, we have a considerable 
legacy of US industrial innovation and prowess, 
starting with Thomas Edison’s fi rst electricity 
generating plant on the Hudson River in the
mid-19th century, continuing with steel and fl our 
milling along the Great Lakes in the early to mid 
20th century and reaching a high-tech apex in the 
1960s with the strengths of optics and xerography. 
By the examples I cite, it should be evident that the 

days of great industrial innovation in New York State 
appear to lie largely in the past. As a result, much of 
New York State outside New York City has struggled 
since the 1970s. What to do? 

Economists approach this issue by asking whether 
sound microeconomic policies would favor investing 
in infrastructure or investing in people.1 Where the 
opportunity for industrial or services development 
is impeded by lack of infrastructure (roads, coaxial 
cable), the private sector should be advancing the 
need for those investments and straightforward
cost-benefi t analysis should demonstrate their
necessity.2 In contrast, where economic 
opportunities in a region are shrinking because 
industries have lost competitiveness or simply 
passed into semi-obsolescence, the primary need is 
investment in people through education, whether 
there are nascent new industries in development 
or whether the optimal choice is a move to another 
region.3 Research suggests that an important 
opportunity exists in the immediate demise of an 
industry, because entrepreneurs can partner with 
workers possessing key industry skill sets to create 
smaller specialty fi rms producing high value-added. 
We’ve seen such entrepreneurship in the wake of 
layoffs at Kodak and Xerox in Rochester, New York. 
Similarly, we’ve seen a high-tech boom along the 
upper Hudson River Valley that persisted through 
the collapse of the national tech bubble thanks to 
that region’s strong educational base, layoffs at IBM 
that enabled highly skilled employees to pursue 
new opportunities, and the emergence of the state 
government as major customer.

How can the policymaker tell which sectors have 
the potential to emerge and expand and which to 
shrink? The simple answer, as you know, is that the 
policymaker can’t. Therefore, economists also point 
to the importance of leveling the playing fi eld among 

NB: The views expressed in this note are those of the author and not those of the Federal Reserve Bank of New York or the Federal Reserve System. I have benefi ted from discussions 
with Andrew Haughwout, Thomas Klitgaard, and Kevin J. Stiroh, and comments from Christopher Calabia.

1 Such a framework has been recently used for policy analysis in the wake of Hurricane Katrina in Glaeser (E.L.) (2005): “Should the Government rebuild New Orleans, or just give 
residents checks?”, The Economists’ Voice, 2:4, Article 4, or http://www.bepress.com/ev/vol2/iss4/art4.

2 See, for example, Haughwout (A.) (2002): “Public infrastructure investments, productivity and welfare in fi xed geographic areas,” Journal of Public Economics, 83, March, p. 405-425.
3 Education levels play an important role in a variety of models of productivity growth.  See, for example, Glaeser (E.L.) and Saiz (A.) (2003): “The rise of the skilled city”, Harvard 

Institute of Economic Research, 2025, December, http://post.economics.harvard.edu/hier/2003papers/HIER2025.pdf
 See also, Jorgenson (D.W.), Ho (M.S.) and Stiroh (K.J.) (2005): “Growth of US industries and investments in information technology and higher education”, In Measuring capital in 

the new economy, eds. Carol Corrado, John Haltiwanger, and Daniel Sichel, Chicago, IL: University of Chicago Press
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industries. Much of what economic reform inevitably 
concerns is reducing the advantages granted to 
businesses and workers in an economic paradigm 
that no longer fi ts the economic, technological or 
competitive circumstances. Regulation can shelter 
industries from competition, weakening their 
incentive to innovate and making them prey to 
obsolescence. Worker protections can become golden 
handcuffs, discouraging workers from developing new 
skills and remaining employable. With today’s rapid 
pace of technological change, the risk to businesses 
and workers comes just as much from the substitute 
product or service as from the direct competitor, and 
with it, the circumvention of competitive barriers. 

The end result of investing in people and leveling 
the playing fi eld for industries is an economy that 
is far more fl exible. Because large regions contain 
a mix of atrophying and growing areas, a mixed 
strategy of strengthening education to enhance 
employability and identifying necessary, targeted 
public investments with social benefi ts probably best 
serves most regions as a practical matter. Investing 
in people in particular gives them an ability to go to 
where the jobs are.

The process of making an economy more fl exible is 
inherently painful. In the US, at least three forces 
that arose during the 1970’s and 1980’s converged to 
build much of the fl exibility that now exists in the
US economy. The fi rst was the intellectual 
movement calling for deregulation as the 
distortions from regulated competition in the 
economy became more evident. The second was 
the breaking of spiraling wage infl ation in the 
early 1980s, the signal event being the fi ring of 
striking air traffi c controllers by President Reagan, 
but the punishing double recession in 1980-1982 
also played a role. The third was the major asset 
revaluation that occurred as infl ation fell during the 
1980s, prompting a wave of mergers and leveraged 
buyouts that shook assumptions about the stability 
of even the most famous corporate names and the 
security of middle management positions fi lled by 
college graduates. While I particularly emphasize 

these three, a possible fourth factor may be the 
sharp reduction in marginal income tax rates in the 
early 1980s, that greatly increased the rewards for 
entrepreneurship and work effort.

The fi rst three forces have had a lasting impact on 
the US economy. Even after “poison pill” defensive 
strategies sharply reduced the number of hostile 
takeovers, the broad array of capital market 
instruments and specialist fi nancial institutions 
created during the 1980s provide the means for 
businesses today to restructure themselves in 
response to changing markets for their products 
and services. Expectations of workers and
employer-employee relationships center more 
directly on the success of the enterprise, as we see 
by the extraordinary cuts in wages, benefi ts and 
retiree entitlements in the wake of troubles in the 
airline and automobile industries. The deregulatory 
winds still blow strongly in the US, as we see in 
recent years in the electric power industry and in 
privatization efforts by state and local government.

One question persists about the doubling of the 
gains in average US labor productivity in the period 
between 1995 and year-end 2004 compared to the 
period between 1973 and 1995.4 Were the forces that 
drove the improvements in the non-IT related total 
factor productivity measures cyclical or structural?  
I have clearly laid the stress on the structural, but 
those structural changes occurred only over time.  
A question for Europeans is how much similar 
structural change has occurred over the last decade 
or two. How close is Europe to a breakthrough of 
higher productivity growth?

To be sure, as Voltaire would remind us, Candide should 
not be our policy analyst, and the US productivity 
boom has created issues. The distribution of income 
in the United States today appears far more skewed 
than it was in the 1960s and 1970s; the US economy 
has exhibited a tendency to create asset bubbles that 
we don’t fully understand; and, as I noted at the 
outset, we are still seeking the right policy approach 
for regions that are in long-cycle eclipse.

4 Stiroh (K. J.) at the Federal Reserve Bank of New York has published a series of articles analyzing US productivity growth. See, for example, Jorgenson (D. W.), Ho (M. S.) and
Stiroh (K. J.) (2004): “Will the US productivity resurgence continue?”, Current issues in Economics and Finance 10(13), December.
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The urgency of the issue is not lessening, because the challenges ahead for our economies and our labor forces to adapt appear 
great. I’ll conclude my remarks by mentioning three such challenges. One is the emergence of large populations in China and 
India and nearer ones in Eastern Europe more fully integrating into the global trading system, with inevitable pressures on wages 
and total compensation, on raw material prices and availability, and, eventually, on competition in the higher value added goods 
and services produced in much of the industrial world. A second is the process for resolving historically very large global current 
account imbalances, a process that at this point is still unspecifi ed, and what that process implies for the trajectory of national 
income across different regions and the terms of trade between them. A third is the aging of the population and the rising 
dependence ratio, not just in the mature economies, but in some of the faster growing economies as well. Taken together, these 
three challenges remind us of the importance of investing in people and of removing barriers to business innovation to achieve
fl exibility. Those policy approaches will continue to be critical to our efforts to secure continued improvements in productivity and 
ensure the resulting benefi ts of sustainable growth for businesses and individuals alike.
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Bart van Ark’s paper is new in that it gives us so much 
detail on the period 2000-2004, and I think it is also 
one of the very fi rst to provide a breakdown for this 
period. The confi guration in this period was entirely 
different: it was no longer the use of ICT that made 
the difference, but the TFP differential that explained 
the difference between Europe and the United States 
between 2000 and 2004.

The paper argues that the impact of ICT on productivity 
is not closely related to the benefi cial effect of ICT on 
TFP, i.e. the impact in terms of organisation on global 
productivity from using ICT, but simply to the fact 
that ICT provides cost saving advantages. Here, in 
fact, I disagree with the view that this organisational 
impact should be disregarded.

One of my colleagues, Philippe Askenazy, demonstrated 
meticulously that, in the case of the United States,

the solution to the Solow paradox in the 1990s was 
directly related to reorganisation at the level of the 
plant. He constructed a panel of US fi rms that he 
studied during the 1980s and the 1990s. He also built 
a reorganisation index with work accidents because he 
had demonstrated in another study that work accidents 
rose by 20-30% in years when reorganisations took 
place. It was thus possible to closely follow, almost 
year by year, periods of reorganisation. At the level 
of the fi rm, the Solow paradox disappears because 
productivity rises as ICTs become effi cient in 
implementing a better organisational pattern.

So I would have expected the TFP effect to be part of 
the story of the 1990s, but the fact that it appears to 
be a factor in the 2000s makes me very suspicious. 
I think we need to think more about the meaning of 
this TFP effect and I cannot help thinking that it is 
highly related to the business cycle.
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I will only put forward four brief ideas in this 
session on the concepts and stylised facts. The fi rst 
two, as snapshots (at the turn of the 2000s), confi rm 
Bart van Ark’s views. The other two (in variations 
over the period 1990-2004) would require more
in-depth analyses.

First idea: As Bart van Ark said, we need, especially 
in Europe, “not only more work, but more productive 
work”. Indeed, if we correct the levels of observed 
productivity for the difference with the United States 
in terms of the number of hours worked or the 
employment rate, these corrected levels are 
signifi cantly lower, in particular in continental 
Europe, i.e. well below those of the United States that 
still defi nes the technological frontier.

Second idea: two productivity factors mentioned 
by Bart van Ark fi gure among the factors that 
explain the US lead: the share of information 
and communication technology (ICT) and the 
fl exibility of the economy. Moreover, there appears 
to be a positive link between these two factors in
OECD countries. 

Third idea: despite the comparative acceleration 
in US productivity gains, which leads to a relative 
improvement in unit labor costs, US export 
performance is deteriorating. This may be due to 

the location of productivity gains in the non-tradable 
services sector as well as to structural reasons.

Fourth idea: these reasons probably also include 
the arrival of new world competitors. This has been 
not only a greater shock but one that is structurally 
different from previous waves, for example in terms 
of international market share, in particular in the 
area of ICTs.

• First idea: “not only more work but more productive 
work”, especially in Europe.

Bart van Ark recalled that in European countries, 
including the Netherlands and France, levels of 
hourly productivity exceed those of the United States 
(see table 1).

But, this classifi cation also refl ects major differences 
in terms of hours worked and the employment 
rate (concentrated among certain categories of the 
population: the young and the elderly). A textbook 
case is that of the Netherlands, where the number of 
hours worked per employee was 25% lower than that 
of the United States. The second polar case in this 
table is that of Spain, where the employment rate
is 12.4 percentage points lower than that of
the United States (subject to statistical biases).

Table 1  Hourly productivity and “structural” productivity, 2002

Hourly
productivity

Hours
worked

Employment
rate

Effect of differences ...a) Corrected
or “structural” 

hourly productivityin hours worked in employment rate

(% of US level) (differences
with US, in %)

(differences with 
US, in points)

(in % points) (in % points) (% of US level)

France 107.4 –20.2 –9.7 –9.6 –5.4 92.4

Netherlands 102.2 –25.7 1.3 –13.2 –0.2 88.8

Germany 92.1 –19.8 –6.6 –9.4 –2.9 79.8

Canada 87.4 –3.8 –0.4 –1.5 –0.4 85.5

Spain 73.9 0.7 –12.4 0.3 –6.4 67.8

Japan 69.6 –0.1 –3.7 0.0 –0.3 69.3

a) Assuming constant long-run elasticities of labor productivity with respect to hours worked (broadly close to 0.5) or to employment rates 
(by category)

Sources: Eurostat, OECD, estimates by Banque de France (Bourlès and Cette, 2005)
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Yet, hourly productivity declines as the number 
of hours worked increase, due to fatigue effects,
and as the employment rate rises, since fi rms 
already selected the most productive employees. 
In other words, working longer hours or bringing 
people back to the labour market may result in, at 
least temporarily, a decrease in the average level 
of productivity.

Estimates by the Banque de France (Bourlès and 
Cette, 2005) correct “observed” productivity for these 
differences multiplied by the long-term elasticities of 
hourly productivity with respect to hours worked or to 
the employment rate of six population categories.

Beyond possible statistical weaknesses, the result is a 
net reduction in the level of corrected or “structural” 
productivity in Europe. Therefore, it is not suffi cient 
for Europe to increase employment or hours worked. 
It is also necessary to improve work organisation and 
more productive technologies.

• Hence the second idea: the role of ICT and the 
fl exibility of the economy fi gure among the factors 
that explain the organisational and technological lead 
of the United States.

As chart 1 shows, in ordinates, subject to the 
homogeneity of OECD data, the United States have 
a fairly developed specialisation in ICT production 
compared to other industrialised countries, including 
Japan and the countries of Continental Europe.

In emerging countries, specialisation varies across 
countries: e.g. very high in South Korea and low
in Mexico.

Admittedly the specialisation of emerging countries 
must also be assessed according to the breakdown of 
the production process: ICT fi rms in industrialised 
countries carry out labour-intensive work in emerging 
countries. I will discuss this point latter.

But, above all, a positive link is identifi ed between 
specialisation in ICT production, in ordinates, and 
the fl exibility of the labour market, measured here 
(x-axis) by the indicators of OECD employment 
protection legislation.

A fl exible labour market would therefore be 
accompanied by a shift in specialisation to innovative 
sectors. A similar relation was identifi ed between the 
use (and not the production) of ICT and the fl exibility 
of the labour market by the Federal Reserve Bank 
(Gust and Marquez in 2002).

I will skip over one slide that recalls:

– that a rise in per capita productivity contributes to 
reducing unit labour costs;

– and that a relative decline in the unit labour costs of 
a country helps to improve its cost competitiveness, 
[excluding nominal effective exchange rate effects].

• Naturally, there are other possible and more complex 
links between productivity and competitiveness, but 
this simple relation leads me to my third idea or 

Chart 1  ICT specialisation
and employment protection legislation (EPL)
(ICT value added, 2001, % of business value added; EPL: end-1990, 
from most (4) to least (0) restrictive)
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rather question: how come the United States’ export 
performance has been deteriorating constantly since 
the end of the 1990s in spite of the relative pick-up in 
productivity growth in the US, as chart 2 will show?

Chart 2 fi rst of all illustrates the sharp 60-point rise 
in the US dollar in nominal effective terms, then the 
20-point depreciation after 2001, which, all other 
things being equal, worsened and then improved
US cost-competitiveness.

We then introduce relative unit labour costs (ULC) 
in the manufacturing sector to defl ate the nominal 
exchange rate. Up to the end of the 1990s, changes in 
relative ULC compensated overall for the deterioration 
in competitiveness arising from the appreciation 
of the dollar. But the compensation then became 
marginal. From 1990 to 2004, there was little change 
in the real effective exchange rate with less than
10-point change.

However, from the end of the 1990s, export performance, 
the ratio of export volumes to world demand for
US exports, deteriorated clearly (-20 points) after 
having remained stable for a long time.

Admittedly, the pick-up in US productivity growth 
does not contribute directly to competitiveness if it 
is concentrated in non-tradable sectors, in particular 
wholesale and retail, as Bart van Ark pointed out. In 
addition, mark-up behaviour and hysteresis effects 

may weigh on exports, with lost market share being 
diffi cult to recover.

But more structural developments also appear to be 
at work here, which brings me to my last point. 

• One of these structural developments is the 
emergence of new global competitors, which, 
since 1990, appears to be having a greater impact 
than previous infl uxes of new competitors into 
international trade, e.g. in the 1980s.

To illustrate this (cf. chart 3), I use the ratio of a 
region’s exports (including intra trade) to world 
trade (measured by the sum of exports and imports 
divided by two).

The magnitude of the shock is attested by 
the considerable 9.6-point decline in the G7
countries’ market share from 1990 to 2004. At the 
same time, the emerging Asian economies gained 
almost as much market share, with China alone 
gaining half of it.

This latest infl ux is different from previous 
ones not only because of the size of the rural 
under-employed populations and the substantial 
competitive advantage of the newcomers but 
also due to two factors: the liberalisation of 
capital fl ows and the decrease in transport and
communication costs.

Chart 2  Competitiveness indicators
(base 100 = 1990 Q1)

Nominal effective exchange rate (EER) (left-hand-scale)

Effective exchange rate deflated by ULC manufacturing (REER)
(left-hand-scale)
Export performance (real export / world demand) (right-hand-scale)
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Chart 3  Changes in exports market shares
(goods and services, value terms, in points) a)
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The international division of labour has been 
transformed by these two factors, which now make 
it possible to relocate stages in the production process 
and no longer entire business sectors.

This is what has occurred in the ICT production 
process, in particular, as illustrated by my last chart.

It shows market positions in ICT products, measured 
by the ratio of a country’s ICT transactions balance 
(exports – imports, to take account of the assembly 
process) to world trade in ICT.

It appears from chart 4 that beyond the traditional 
sectors (textiles, leather, etc.), the emerging economies 
are specialising increasingly in high value-added 
sectors such as ICT, even if the focus is still often on 
the production and assembly of peripheral devices 
and not on chip design.

This strong specialisation, partly attributable at least 
to the offshoring of stages in the production process, 
attests to the uniqueness of these new competitors’ 
integration into world trade.

The mature economies do indeed benefi t from the 
fall in input prices derived from offshoring (as shown
by the Banque de France’s work on the subject
in 2004 directed by F. Drumetz, also an organiser
of this symposium). But they also suffer from the 
effects of the associated increase in commodity 
prices, due to higher world demand.

In addition, offshoring, which leads industrialised 
countries to import goods that they design and re-market, 
may pose a problem for the fi nancing of these imports.

The problem is posed particularly if the income 
arising from the ownership of subsidiaries located 
in the emerging economies does not offset the cost 
of import fl ows from these subsidiaries and foreign 
direct investment outfl ows.

This issue shall however be dealt with in the following 
session, which I do not wish to encroach upon. I shall 
therefore end here.

Chart 4  Market positions in ICT products
(ICT balance to ICT world trade, %) a)
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