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Abstract

While labour productivity grew faster in France and Germany than
in the US, employment growth in the two Euro-area countries was much
weaker since the early 1970s. This paper starts out from the observation
that the growth patterns of service sectors can explain most of these differ-
ences. Manufacturing sectors on the other hand grew in a similar manner
in all three countries. From a shift-share analysis it turns out that struc-
tural differences do matter, in the sense that there is a lag in structural
change in the European countries with respect to the US. But the main
fraction of aggregate growth differences derives from differences in sectoral
rates of growth.

The high growth rates in service sectors’ labour productivity in France
and Germany seem to be partly driven by convergence to American levels
of productivity. Using a growth accounting approach consistent with the
incidence of biased technological change, the paper shows how differences
in capital-accumulation can only explain around 50% of the catch-up. It
then looks for the mechanisms behind these growth patterns by compar-
ing the evolution of single, large service sectors. If productivity growth
in services slows down as convergence of labour productivity is attained,
increases in service sector employment in France and Germany may have
to sustain output growth in the future. The paper concludes by noting
that in a framework of unbalanced growth, such an increase in service
employment is indeed predicted to occur.
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1 Introduction

The post-war period was characterised by a continuing decline in American pro-
ductivity growth, as measured by GDP per worker. During the same time pro-
ductivity in France and Germany rose. After the early seventies, this trend was
accompanied by a decline in employment in the European countries, and a rise
in employment in the United States. A frequently cited explanation for these
growth patterns is that these countries reacted differently to similar changes in
the economic environment, such as changes in production technologies or a rise
in competition by increased trade. The differences in outcomes are often ex-
plained by the prevalence of different institutional and regulatory environments
in the labour market (Krugman 1994). Yet, it has been notoriously difficult
to relate differences in institutions to differences in aggregate employment and
productivity performance in empirical work (Nickell and Layard 2000).

It is the differences in the growth of service sectors that seem to have the
potential to explain the divergence of aggregate growth rates in employment and
productivity. First, service sectors in France and Germany had much higher
labour productivity growth than the US, while they created much less jobs. Sec-
ond, manufacturing sectors grew very similarly across countries, shedding workers
and increasing productivity everywhere. Given these differences at the sectoral
level, approaches based on aggregate evidence alone may yield only incomplete
explanations.

The differing patterns of productivity and employment growth in services and
manufacturing will be the focus of the present paper. In particular, the analysis
concentrates on the sources of the exceptionally high productivity growth of
French and German service sectors and its relation to low employment growth.
It presents new estimates of the contribution of capital growth to differences
in sectoral labour productivity growth, taking into account the information on
the factor-bias of technological change implicit in the labour share. This is an
important, previously neglected problem, as the labour share of service sectors
has evolved very differently across countries. The paper then discusses the role
of convergence in labour productivity and the joint evolution of employment and
labour productivity in services.

Sectoral growth does not determine aggregate growth rates directly, as the
sectors’ employment and output shares affect its impact. Changes and differ-
ences in these shares across countries may therefore confound the importance of
differences in sectoral growth rates. For a preliminary analysis the paper thus
proceeds to separate the effects of sectoral growth rates and sector shares on ag-
gregate growth patterns. Thereby, it helps to shed light on the different timing
of structural change across countries.? The main analysis concentrates on broad
sectors; yet, aware of the heterogeneity among service sectors, it also discusses
the evolution of single large service sectors.?

IThis holds even when differences in institutions are interacted with explicit measures of
economic shocks (Blanchard and Wolfers 2000).

2Structural change here and in the following refers to a shift in sectors’ shares in aggregate
employment and output.

3Due to the focus on long-term development of employment and productivity across coun-
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The hypothesis regarding the sources of sectoral growth in France and Ger-
many finally entertained is does not invoke the occurrence of economic distur-
bances, nor is it only based on institutional characteristics of the labour markets.
Instead, it may be that service sectors in France and Germany follow a similar
development as services in the US, but with a time lag. The differences in growth
rates could thus be partly due to an initial backwardness of service sectors in
the European countries in terms of productivity and size. Over time, as labour
productivity in French and German services converges to the American level,
its growth rate will slow down. This in turn may lead to an increase in service
employment, as predicted by an extension of the model of unbalanced growth
by Baumol (1967). If this holds against further scrutiny, employment shares and
employment itself should continue to rise in French and German services, and fall
in manufacturing. Such an increase in employment could occur despite real wage
rigidities. Of course, other institutional peculiarities of the French and German
labour markets may still negatively affect service sector growth.

Labour market reforms are one of the most urgent policy recommendations
by the ECB. Its president and members of its executive board have emphasised
repeatedly that the ”full benefits of the single currency will come only if there
is appropriate support from other stability-oriented policies, specially fiscal and
labour market policies, and if structural reforms are carried out in these ar-
eas.”* The liberalisation of labour markets in the Euro-area would improve the
functioning of the Euro-area economy and ease the conduct of monetary pol-
icy by the European Central Bank. However, the medium- to long-term impact
of structural reforms on economic growth is uncertain. It is thus important to
understand the economic environment in which they would take effect, and the
present paper aims to make a contribution in this respect.

The next section provides a brief overview of the related literature. The
third and fourth section describe the evolution of sectoral growth rates and sec-
tor shares, and examine the role of structural change in labour productivity and
employment growth within and cross countries. The fifth section discusses the
problems biased technological change pose for growth accounting, and proposes
and implements a parsimonious measure of technological change. An overview
of other sources of differences in labour productivity concludes the section. The
sixth section discusses the growth patterns of single large service sectors. The
seventh section briefly reviews evidence on catch-up growth in labour productiv-
ity in service sectors, and discusses implications of the stylised facts gathered in
previous sections in this light. The last section concludes.

tries, analysing broad sectors minimises problems of data availability. The OECD (2000)
provides an analysis of employment in more detailed service sectors.

4Willem F. Duisenberg in a speech at the Global Economy Conference, April 1999. More
generally, Dr. Duisenberg continues, the ”|...] true benefits of EMU derive from the fact that it
is a unique opportunity to shape a macroeconomic environment conducive to stability, growth
and employment, and to foster structural change [...].” Reform of labour markets has also
been featured in policy recommendations by the OECD or by the European Commission (see
OECD 1996 for a prominent example)
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2 A Sectoral Perspective on Employment and
Productivity Growth

For a better understanding of the empirical analysis that follows, it is beneficial to
keep in mind potential theoretical implications of a sectoral approach. The model
by Baumol (1967) and its extension by Baumol et Al. (1985) directly address
the question of the evolution of service sector employment. In a simple model of
two sectors, in which one has a permanently higher growth rate of productivity
and wages are forced to increase in line with its productivity, Baumol shows how
the less productive sector must vanish. Unless, of course, a high elasticity of
income keeps demand for low- and high-productivity goods or services at a fixed
ratio, in which case all employment must eventually concentrate in the sector
with low-productivity growth to maintain its output growth rate. The model
suggests that a potential reason for the lack of employment growth of service
sectors in some European countries is their high current growth rate in labour
productivity. If labour productivity converges in services to the American level,
then eventually the mechanism described in the model will affect employment
growth and thus lead to increases in service employment.

In a series of recent papers, Blanchard (1997,1998) has argued that the differ-
ent developments of employment and the capital share in the United States and
continental Europe is a good starting point for analysing the sources of dismal
employment performance in the latter. Based on the aggregate growth patterns,
he suggests a combination of negative productivity shocks in the 1970s and neg-
ative demand shocks in the 1980s (e.g. due to foreign competition or capital
biased technological change) as an explanation.

The evidence at the sectoral level assembled in the paper could help to tell a
more refined story regarding the sources and future development of employment.
Blanchard’s approach turns out to yield a potential explanation for growth of
manufacturing sectors.” Yet, the question within Blanchard’s framework remains
why in some European countries service sectors were not able or willing to absorb
the workers freed from manufacturing. Aside from institutional 'rigidities’ in the
labour market affecting service employment (Baily 1993), this paper suggests that
the high growth rate of labour productivity due to convergence may matter.

The paper is related to a large literature on cross-country growth, and to a less
extensive literature on sectoral growth. For brevity, and given excellent surveys,
we don’t attempt to summarise the literature on aggregate developments® The

°It is in line with an empirical literature documenting both the decline in manufacturing
employment due to the productivity shocks in the early 70s and due to skill-biased technological
change and international trade since the early 80s in all three countries. On the effects of
skill-biased technological change and international trade on manufacturing employment, see
Freeman (1997), Wood (1997), Autor et Al. (1997), Berman et Al. (1998). On the evolution
of manufacturing and service employment, see OECD (1996).

6Both the patterns in labour productivity and employment growth have been subject of a
large literature. The former has been reviewed by Maddison (1987), Crafts (1992) and Temple
(1999). The developments of labour productivity have been examined under the perspective of
long-run growth patterns (Maddison 1987, Toniolo and Crafts 1996), under the perspective of
convergence (Barro and Sala-I-Martin 1994, De Long 1986, and most recently Jorgenson and
Yip 1999 and Jorgenson and Dougherty 1997), or with emphasis on the role of new information
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patterns of sectoral growth discussed in the following have received less attention
in the literature.” To compare the evolution of manufacturing and service sectors,
the OECD (1996) analyses the different speed of shifts in employment and output
shares across sectors and across countries. OECD (2000) concentrates on em-
ployment developments in detailed service sectors. Recently, Broadberry (1998)
and van Ark (1996) have considered the importance of differences in sector shares
for comparisons of aggregate labour productivity among the industrialised coun-
tries. In an exercise similar to the one in this paper, Bernard and Jones (1996b)
suggest that compositional changes within economies may help explain part of
the observed convergence in aggregate labour productivity?

Yet, as pointed out in Nickell and Layard (2000), most of the literature on ag-
gregate growth tends to treat the growth in labour productivity and employment
separately.” Similarly, while services are often acknowledged to be the potential
source of future employment in European countries, the importance of service
growth patterns in employment and productivity for aggregate developments
and differences across countries usually finds less emphasis.!® This is subject of
the following sections.

3 Growth of Service and Manufacturing Sectors

The data used in this paper are mainly drawn from the 1999 edition of the
International Sectoral Data Base of the OECD. Few of the sectoral series begin

technologies (Griliches 1994, Greenwood and Yorukoglu 1997, Triplett 1999). The literature
on differences in employment growth in Europe and the U.S. is as vast. Bean (1994), Nickell
(1997), Krueger and Pischke (1997), among others, give an overview of the issues. Some
important contributions are Bruno and Sachs (1987), Layard, Nickell and Jackman (1991),
Dreze and Bean (1991), Phelps (1994), and Blanchard (1998).

"Temple (1999) suggests a lack of policy implications as a potential reason for the disin-
terest of macroeconomists in structural change. Often also discussions of labour markets and
employment in Europe do not directly address the development of service sector employment
(see for example Nickell 1997). In recent attempts to explain widening income dispersion in
the US and higher unemployment among the low-skilled in Europe as a reaction to trade with
low-wage countries or skill-biased technological change, the idea that low-productivity service
jobs were not created in Europe due to wage rigidities surfaces (Freeman 1988, Card et Al.
2000, Krueger and Pischke 1997), but is not addressed explicitly.

8The role of structural change and sectoral growth rates for developments within countries
has found more attention in the literature. For example, the impacts of shifts out of agricul-
ture on productivity growth has been examined extensively (Denison 1967, Tolley and Smidt
1964). If the pace of these shifts is not synchronous across countries, the differences in sector
shares that arise help to explain differences in aggregate growth rates. Nordhaus (1972) has
decomposed the change in American productivity into changes of sector shares and sectoral
growth rates.

9A considerable literature has dealt with the decline in employment of manufacturing in-
dustries. The growth of service sectors has been under scrutiny as a potential source of the
productivity slowdown in the United States since the early 1970s (see for example Fuchs 1967,
Baumol 1967 and Nordhaus 1972), as well as a potential source of employment growth in some
European countries (European Commission 1995, OECD 1996, McGuckin and van Ark 1999).
For an analysis of the market structure and growth of service sectors see Baily (1993).

10The question of the *quality’ of service sector jobs and its relation to employment growth in
service sectors will be the focus of a study to be published in the 2001 issue of the employment
outlook. The notion of productivity is a narrower concept than quality.
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prior to 1973 and end after 1993, and for most of the paper we will adhere
to this limitation.!® The data on total and working age population are from
the U.S. Bureau of Labour Statistics. The service sector aggregate includes
the standard ’service sectors’ (retail and wholesale trade, communication and
transportation, restaurants and hotels, financial services and real estate, and
business and personal services) as well as utilities (electricity, gas and water)
and construction.!? Exclusion of construction and utilities would not alter the
basic patterns. Thus, for expositional simplicity, they are included in the service
aggregate. In either case, the service sector aggregate includes very heterogeneous
sectors, and so its components are considered separately later in the paper.

Labour productivity is defined as value added in 1990 US Dollars per worker.
The exchange rate obtained imposing Purchasing Power Parity (PPP) is used
for conversion. Ideally, one would use output per hour worked, but a measure of
labour hours worked by sector is hard to obtain. Figures published by the Eu-
ropean Community (European Commission 1995) suggest that hours worked in
service sectors tend to be lower than in manufacturing in most countries, in which
case the measure of labour productivity used here would understate productivity
relative to manufacturing. There are important measurement problems related
to output in service sectors. To the extent that these are of a similar nature in
similar sectors across countries, they don’t affect the sectors relative position.
Comparison of aggregate data may be problematic if 'measurement resistant’
sectors have different shares in output and employment. Recent studies found
that while present, this effect can only account for a small fraction of differences
in labour productivity growth (van Ark 1999, Sichel 1997).!%

The employment-population ratio is defined as total employment over the
population at working age, and is thus invariant to changes in labour force par-
ticipation. The capital-labour ratio is total capital in 1990 US PPP Dollars over
total employment. GDP per capita is total value added in 1990 US PPP Dollars
over total population.'*

3.1 Growth of Sectors since 1973

Table 1 shows the development relative to 1973 of GDP per capita, labour pro-
ductivity the employment-population ratio and the capital-labour ratio of France,
Germany, and the US from 1973 until 1993. One can see that GDP per capita
in both services and manufacturing sectors grew at similar rates across Europe

UData for Germany are for West Germany only. West German data is not available sepa-
rately from the ISDB after 1993.

12The service aggregate used can thus be thought of as the non-manufacturing private sector
excluding mining and agriculture. A similar strategy of aggregation is used by Gordon (1997).

13 Among others, Baily and Gordon (1988), Gordon (1995), and a volume edited by Griliches
(1992) address the measurement issues affecting service sectors. Measurement problems in
services also affect the assessment of developments in aggregate labour productivity, and this
has been subject of a large literature (e.g. Nordhaus 1972, Baily and Gordon 1991a,b, Petit
1986).

' Employment’ in the ISDB is defined as full-time equivalent employees and self-employed.
Total capital includes estimates made by the OECD. See the documentation for the ISDB data
base available under http://www.oecd.org.
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and the US. In addition, labour productivity growth and employment per capita
growth in manufacturing sectors was similar across countries, too.

The real difference across countries occurs in the service sectors. As seen in
Table 1, employment growth in services was higher in the US than in France and
Germany, whereas labour productivity growth was substantially lower. Thus, for
these two European countries, services reflect the aggregate differences in growth
with respect to the US, whereas manufacturing does not.

These differences across countries are also shown in Figures 1 to 3, which
show the levels of the respective variables. The figures show how in all countries
growth of GDP per capita and of employment is higher in service than in man-
ufacturing sectors. On the other hand, labour productivity growth is higher in
manufacturing than in service sectors in the US and France, but not in Germany.

The growth patterns of the capital-labour ratio is also shown in Table 1. One
can see how those sectors with high labour productivity growth simultaneously
had strong increases in the capital-labour ratio. This is true for manufacturing
sectors in all countries, and for service sectors in France and Germany. However,
only in Germany was capital-accumulation in service sectors as high as in manu-
facturing sectors. This is due both to a high accumulation in service sectors and
a low growth rate of capital per worker in German manufacturing.

The growth patterns described suggest that to explain cross-country differ-
ences in growth, at least in the case of France and Germany, the focus should
to be on the developments in service sectors. This impression could only be
mitigated by the role of sector shares, since these constitute the weights on the
sector-specific growth rates in aggregate employment. It may be that small dif-
ferences are accentuated, or big differences are mitigated by the differences of
sectors’ employment and output shares across countries. The numbers shown
contain another message. Note how the panels of employment and labour pro-
ductivity growth appear to be mirror images along the horizontal line at one.
There seem to be two ways of generating similar growth rates of GDP per capita,
either by employment growth or by labour productivity growth. To assess em-
ployment policies, it is important to know how a country enters and sustains
growth on either path. The paper comes back to the question of a trade-off in
labour productivity and employment growth in Section 6, when it analyses the
growth experience of single service sectors, and in Section 7, when it discusses
the effects of convergence in labour productivity across countries.

4 Growth Rates vs. Economic Structure

Table 2 shows the employment and output shares in 1973 and 1993.'> One can see
how substantial differences in both output and employment shares exist across
countries in manufacturing as well as services. Overall the US has much larger

15The table shows the shares of sectors in total private non-mining employment and value
added (in 1990 prices). If we compare nominal instead of real output shares, service sector
shares start from lower levels but increase faster in all countries, while the reverse is the case
in manufacturing. This is consistent with the idea that the price level in service sectors must
rise faster to maintain profitability in face of rising wage costs (Baumol 1967, further discussed
below).
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employment and output shares in the service sector, while the opposite holds in
manufacturing. These differences are quite persistent over time. The employ-
ment and output shares in services have been rising almost everywhere since the
mid eighties (not shown), mostly at the expense of the manufacturing sectors.
While the rise has been strongest in European countries, it was not strong enough
to bridge significant portions of the large gaps in services sectors’ employment
and output shares. The same pattern for the development of employment shares
in single service sectors is noted by the OECD (2000).

4.1 Employment and Output Growth

Consider the percentage each broad sector contributed to growth in employment
and output per capita since 1973, shown in Table 3. These numbers offer a first
insight how sector shares affect the impact of sectoral growth rates on aggregate
growth. The entries of the Table are just the single sectors’ growth rates weighted
by their sector shares relative to the aggregate growth rate.!s

The table highlights several points. First, the weighed contribution of sectors
to growth differs across countries. In particular, while the contribution of service
sectors to output growth is large and not very different in magnitude across
countries, their role in employment growth varies substantially. Although the
contribution of services tends to raise employment everywhere, it is much larger
in the US. An exception is the contribution of services to German employment
growth since 1983, but this is due to the very low aggregate growth rate.

Second, the aggregate growth rate can mask a considerable degree of struc-
tural shifts across sectors. The movements between sectors are evident particu-
larly when the aggregate growth rates are low. In this case, the developments at
the sectoral level tend to be much more dynamic than the aggregate.

Third, the evidence in Table 3 gives some (albeit weak) support the idea that
the impact of European sectors on aggregate output per capita growth follows
a similar patterns as in the U.S., but with a time-lag, as is suggested in OECD
(1996, Ch.4). The contribution of the manufacturing sector is negative in France
and has fallen in Germany since 1983, whereas the contribution of services has
risen. In the US on the other hand, the decline in manufacturing and the increase
in services had already begun in 1973 to 1983.17

Last, note that at current growth rates manufacturing’s employment share
in France and Germany is bound to decline further. As manufacturing’s em-
ployment share is still higher in these countries, this will tend to mechanically
improve aggregate employment growth relative to the US. So long as the employ-
ment growth rates and employment shares in US services are higher, however, the

16The growth rates shown are average compound growth rates, i.e. they solve the equation
xr = (1 + g)Tx¢ approximately to yield g = T~! In(z7/x0).

17 Along the same lines, in the US the role of services has declined relative to manufacturing
in 1983 to 1993, a pattern opposite to that of France and Germany in that period. Results
in OECD (2000) suggest that service employment shares have been converging throughout
the OECD countries, although the conclusion is weaker for more detailed definition of service
sectors. For further discussion of structural change in Europe, see the contributions in Amin
and Dietrich (1991).
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overall effect of these 'mechanical’ changes is not clear. The following shift-share
analysis will help to shed some light on these magnitudes, too.

4.2 Shift-Share Decomposition

The differences in sector shares just described might act as a confounding factor
in assessing the relevance of sectoral growth rates and their sources in explaining
aggregate growth.!® To see this, and to examine the within and cross-country ef-
fects of shifts and differences in sector shares on aggregate growth rates, consider
the following decomposition of the difference of two weighted sums. Denote the
growth rate of a variable by a 'hat’. The growth rate of a sum can be written as
the Welghted average of the growth rate of its components ie. ifY, = ZZ 1 Y;t,

then Yt = Z i Y;tslt 1, where s; = “ . In our case, Y} is the aggregate, th
are the sectoral growth rates, and s; are the sector shares. Then if we take the
difference of the weighted sum over time or across countries, we obtain

AY, = ZY;tSn 1 Zy;gsgtfl

i=1
N
& AY, = Z [AY;'tSit—l + Y;?Asitq}
i=1
& AY, = Z{Amslt L+ YAsy 1 + AYyAsy ) (1)
i=1

Contribution of i—th sector

N N
Z AYys) Z Y Asy_1 Z AYiAsy

<~ AYt ~ ’ + = ~~ + = g ’ (2)
Growth Shift Interaction
Effect Effect Effect

This is often referred to as a shift-share decomposition of an aggregate growth
rate. If, for example, we want to decompose the changes in labour productivity
over time within a country, as is usually done in the shift-share literature, Y; and
Yi: denote the log of labour productivity (real output per worker), s;; denotes
the i — th sectors labour share, and A takes differences across time.!” Here, we

181f, for example, productivity growth in a particular sector were low everywhere, then a
country with a high share of employment in that sector would tend to have a lower aggregate
labour productivity growth rate. We would like to be able to distinguish this case from the
alternative that the sector in the country in question had comparatively weak productivity
growth. Economists have been well-aware of this problem (see the literature overview).

9Tn fact, the decomposition of the growth rate of labour productivity is slightly more com-
plicated, since

N
U = Z (Uit + 8a + 8alit) Toe—1,
i=1

where y;; denotes labour productivity in the ¢ — th sector, and s;; and r;; be the i — th sectors
share in total employment and output, respectively. The interpretation of the main terms is
the same.
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will also decompose the differences across countries of the growth of output per
capita, employment per capita, and the capital labour ratio. This is done with
the aim of analysing the developments of labour productivity and employment
together, and with an eye on the growth accounting analysis in later sections.

The first summand in Equation 2 measures the fraction of the difference in
aggregate growth rates that is due to differences in sector-specific growth rates
at constant sector shares. This term, henceforth 'growth effect’, is often taken as
the counterfactual growth rate in the absence of changes in sector-shares?’ The
second summand measures the role of differences in sector shares (the weights
of sectors’ growth rates) with growth rates held at the level of the US in the
previous period (henceforth ’shift effect’). The last term is a residual capturing
the fraction of growth due to the interaction of these terms (thus from now on
referred to as ’interaction effect’). Summing up the separate components by
sector we obtain the contribution of all developments within single sector to
growth (see Equation 1).

Note that the weights are such that a higher weight is placed on those sectors
that have a bigger impact on aggregate growth, either due to their size or due
to the magnitude (or difference) of their growth rates. For interpretation of
the results, if the sign of either component is positive (negative), this implies
that it has increased (decreased) the growth rate within countries or the growth-
difference across countries.

4.3 Sector-Shifts Within Countries

Table 4 shows the decomposition of the growth rates of labour productivity
by components (left panel, as in Equation 2), by sectors (middle panel, as in
Equation 1) and by single components (bottom panel). The comparisons are
shown for the two decades from 1973 to 1983, and from 1983 to 1993, as well
as for the entire period. Due to limitations of space and scope, the focus will
be on the main patterns that are common across countries, leaving aside some
important differences across time periods or countries?! With this caveat in
mind, the results important for this paper can be summarised into three points.

First, the contribution of sector-specific growth rates (the total growth-effect)
was much higher than that of changes in sector shares for all countries and time
periods. Moreover, while there is structural change, it does not seem to con-
tribute much to growth. This confirms the results of van Ark (1996). It is
in part due to the fact that shifts out of the manufacturing sectors have offset
the positive effects on labour productivity growth from increases in the share
of services (the single components are shown in the bottom panel). The nega-
tive shift-effect in manufacturing also diminishes the manufacturing sector’s total

208ee for example Maddison (1987). This is problematic since it is possible that the size of a
sector may influence its productivity growth rate (see Broadberry (1998), who with reference
to Denison (1967) proposes a modified approach).

2lFor example, we will not devote a lot of attention to the rise of importance of service
sectors in Germany since 1983, or the developments in agriculture in general. The OECD
(2000) compares a shift-share analysis of broad sectors with that of more detailed sectors, and
comes to the conclusion that the results are not significantly altered by consideration of more
detailed sectors.

ECB Working Paper No 50 » March 2001



contribution to growth, leaving developments in service sector as the main pos-
itive driving force of growth in France, Germany and the US. This is shown in
the middle panel.

Second, sectors contribute to the total growth- and shift-effects differently
across countries. Most importantly, the contribution of growth in the service
sector to improvements in aggregate labour productivity was higher in France
and Germany (see bottom panel). In the US, the impact of labour productiv-
ity growth in manufacturing was dominant. In addition, both the shift-effect
into services and out of manufacturing was bigger in the US over the whole pe-
riod.?? This could support the idea that the US has undergone a more active
transformation of the economy since the early 1970es.

Third, the change in the shift-effect since 1983 could again be suggestive of
a delayed pattern of structural change, which was also observed in the case of
GDP per capita. Since 1983 the impact of changes in employment shares of
both manufacturing and service sectors on growth has diminished in the US and
increased in France and Germany.?®> These patterns tend to make the contribu-
tions of services more equal across countries (see upper right hand). This, as
well as the dominant role of labour productivity growth in French and German
service sectors noted above, is also subject of the last section, where the issue of
convergence is briefly taken up.

Without going into much detail, growth of capital per worker, shown in Ta-
ble 1 in the Appendix, is also driven to a large extent by the contribution of
growth (as opposed to the change in employment shares) in manufacturing and
service sectors. Another interesting result is that in France and Germany, the
contribution of capital-accumulation in service sectors is bigger than that in
manufacturing, whereas in the US it is the other way around. This has found
little emphasis in the literature (with the exception of van Ark 1999). These
developments mirror that of labour productivity, and suggest that differences in
capital-growth may be a potential explanation for differences in labour produc-
tivity growth in services. This is the subject of the growth accounting exercise
in Section 5.

4.4 Sector Shifts Across Countries

This section looks directly at the growth patterns in service sectors and at their
contribution to differences in cross-country growth in productivity and employ-
ment. Again, the following discussion limits itself to the main patterns of sim-
ilarities and differences across countries. The results for output and capital are
not shown but briefly discussed.

Consider first the decomposition of differences in labour productivity growth
across countries shown in Table 5. As shown in the upper left hand panel,
differences in labour productivity growth across countries in manufacturing and
service sectors together explain more than 70% of the aggregate difference (the
‘growth effect’, see Equation 2). More than two thirds of this 'growth-effect’ is

22In the US, this reversed the positive effect of growth in manufacturing’s productivity.
23Note, however, that since 1983 the growth effect in manufacturing and services increases
in all countries.
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explained by services in each period.?* Differences in sector shares are present,
but their impact is small. The faster decline of employment shares in American
manufacturing sectors has also led to a positive shift-effect from manufacturing
in some cases.

Table 6 shows the decomposition of differences in employment per capita
growth across countries. Again, the difference in service sectors’ growth patterns
is the largest component of the decomposition (see bottom panel). This is also
reflected in high values of the total growth-effect and total services’ contribution.
However, differences in sector shares over the entire and earlier period matter
more than in the case of labour productivity, specially for Germany. This may be
due to a bigger difference in employment shares in services. In Germany, it also
derives from a higher shift out of manufacturing. There, the higher employment
share relative to the US and the decline in employment tends to increase the
difference in aggregate growth rates of employment.?

Summarising, the patterns confirm first, the dominant role of sectoral growth
rates (as opposed to sector shares) in explaining difference in cross-country
growth. Second, they support the important role of the service sectors. Al-
though the magnitudes vary over time and across countries, it is differences in
service sectors driving a large fraction of cross-country differences. Third, the
shift-share analysis lends support to the hypothesis that the contribution of ser-
vices tends to rise and that of manufacturing tends to fall at a different pace
across the three countries.

The results of this section point towards the directions of further enquiry
pursued in the paper. First, the differences and the decomposition of the growth
in the capital-labour ratio mirror those of labour productivity. This correlation
suggests that differences in capital accumulation may account for the differentials
in labour productivity growth. This is addressed in the next section. Second, the
size of the service component makes it important to consider the growth patterns
of single service sector in more detail. This is done in Section 6. Third, the de-
compositions point towards a delay in structural change in Germany and France
with respect to the US, and it may be that this reflects a movement towards
convergence of economic structures across these countries. The last section takes
up the question of convergence, and gives a first take at the comparison of levels
of productivity, production and employment across countries.

24Note also that something changed after 1983. The US starts to lead productivity growth
in manufacturing. The difference in aggregate labour productivity growth between the US and
France and Germany declined substantially, and from 1983 on, the fraction of this difference
in labour productivity growth accounted for by service sectors increased considerably.

% For the capital-labour ratio (not shown), the same patterns hold. Differences in service
sectors and differences in sector-specific growth rates explain more than two thirds of aggre-
gate differences in France and Germany. Moreover, the difference in services’ rate of capital-
accumulation is the largest single component in the former countries. For output per capita(not
shown), although the contribution from manufacturing growth is considerable, service sectors’
contribution still tends to be much bigger than that in manufacturing. The patterns tend to
be more variable over time and countries, but the differences in aggregate growth rates are
quite small.
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5 The Sources of Labour Productivity Growth

As mentioned in the previous section sectors that have a high growth rate of
labour productivity also tend to have high growth rates of the capital-labour
ratio. It is thus natural to ask to what extent differences in the growth rates of
capital can account for differences in the growth of labour productivity across
countries. An alternative source for labour productivity growth is technolog-
ical progress, or general improvements in efficiency. A common approach to
disentangle these two sources is growth accounting. Section 5.1 discusses the
measurement of capital’s contribution to labour productivity growth in more
detail. Sections 5.2 and 5.3 present and discuss the results.

5.1 Growth Accounting and Biased Technological Change

To analyse the sources of labour productivity growth, the paper assumes that the
economies’ and sectors’ production processes can be captured by a production
function with constant returns to scale of the type

Y, = AtF(aKth7 aLtLt)a (3)

where ar; and ag; denote technical coefficients capturing increases in the effec-
tiveness of inputs, Y;, K;, L; are the levels of value added, capital, and labour,
respectively, and A; captures improvements in technology affecting capital and
labour equally.?® Sector-subscripts are dropped for simplicity?” If this function
is written in its intensive form, the instantaneous growth rate of labour produc-
tivity, ¥ = %7 can be expressed as

@\t = ;{t + OétaKt + (1 — O{t)aLt + th/k?t = TFPt + Q{Jf\t (4)
where T = % is the instantaneous rate of change, o; denotes the capital share,

and the sum of all technological improvements is labelled @t. If the produc-
tion function in 3 is a good description of the production process, then differences
in capital-accumulation, differences in TFP-growth, and differences in capital
shares should explain differences in labour productivity growth across countries
reasonably well. As no direct measure of technological change is available, the
standard approach is to obtain TFP-growth as a residual after accounting for
differences in capital growth and capital shares.

Given this approach, if technological change is believed to occur incrementally
over time, the theoretical measure of technological change over an interval [0, T']
on which most approaches in the literature are based is

T T
TFPy = / TFP,dt = / [@ - atkt} dt. (5)
0 0

26Note that constant returns to scale are imposed by statistical accounting practices. The
measure of factor returns available is the total compensation of employees. This, adjusted for
self-employed persons and divided by GDP is the measure of labour’s share in income. One
minus this share is the measure of the capital income share used here.

2TTo what extent which components of technology are sector-specific and to what extent
they are the same for the entire economy is debatable. Here we assume that both ’total’
technological change, A; + cwaxs + (1 — a)ars, and axy and ar, can vary by sectors.
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In the following, this will be referred to as the ’ideal’ measure of technological
change. This measure of technological change is usually implemented in discrete
time by approximating the integral by

TFPy =y — Grkr, (6)

where yr = Inyr —Iny (similarly for ET) and ap = %(ao + ar). This approach is
particularly useful if there is no data available within the time interval [0, 7]. The
approximation is exact if the production function is translogarithmic. Since the
translog production function is a second order approximation to any production
function, this is the functional form usually assumed in the literature?®

Note that anything that has an effect on labglr\ productivity growth not cap-
tured by the measures of the inputs will enter T'F' Py. This measure is therefore
often referred to as a measure of "what we do not know” rather then a measure
of technological change. Since we are interested in the role of capital growth as a
source for differences in labour productivity growth, the 'residual’-interpretation
of TFP-growth works well in the present context as long as the contribution of
capital is captured accurately.

5.1.1 Factor-Biased Technological Change

The contribution of capital is measured accurately by Equation (6) only if tech-
nological change does not affect the relative effectiveness of input factors. If
it does, technological change may also affect the relative choice of input fac-
tors used in production and it may alter the capital share. In this case, arkr
does not approximate the growth of labour productivity only due to capital-
accumulation. If, for example, in a given interval technological change raises
the capital share, then the measure in (5) would understate the contribution of
technological change, and overestimate that of capital.

In the notation above, factor-biased (or non-neutral) technological change
occurs when ay, # ag. It is called labour-saving, or capital-biased, if ar; > ;.
To see how biased technological change (BTC) can affect the capital share, one
can write its instantaneous rate of change as

1—o0

oy = p (1 —ay 1) [aLt — Gkt — /lgt} ) (7)

where o is the elasticity of substitution between capital and labour. Changes in
the capital share thus may indicate that technological progress has a bias. These
changes also imply that the elasticity of substitution is not equal to one. Suppose
we assume that o < 1, which according to labour market studies is a plausible
assumption (Rowthorn 1998). Then if rates of capital-accumulation are positive,
increases in the capital share imply a labour-saving bias in technological change.

2This is the standard approach introduced by Griliches and Jorgenson (1967) and discussed
in detail by Jorgenson (see for example Jorgenson (1980)). See Jorgenson et Al. (1980) for an
application to the international context and Conrad and Jorgenson (1985) for an application to
the sectoral level. Young (1995) has applied this approach to the East-Asian growth experience.
A recent assessment of the benefits and drawbacks of growth accounting is given by Temple
(1999).
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We will argue below that this is the relevant case for French and German service
sectors.

In this case, the approximation of TFP-growth in Equation 6 yields a dis-
torted picture of technological change.?” The alternative proposed by the liter-
ature has been to use the formula in (7) to find a counterfactual for the capital
share in the absence of technological change (Hsieh 1997, Rodrik 1998, Young
1998). The idea is to calculate a growth-path of the capital share given the actual
evolution of the capital-labour ratio under the assumption that a; = ax = 0.
However, there is disagreement over the appropriate choice of the base year from
which the projection of the capital share is made (i.e. given the counterfactual
growth rates, should the counterfactual levels be calculated starting from the
initial or last capital share available in the data). Young (1998) shows how this
can make a considerable difference.*”

To minimise the effect due to BTC, the empirical analysis of the differences
in labour productivity in this paper uses annual data. Thus, the approximation
for TFP-growth in period [0, 7] used instead of expression (refapprox) is

T
7{F-1\PT >~ Z j{ﬁt.
t=0

The 'new’ measure is a more accurate approximation to the 'ideal’ measure of
TFP-growth in Equation 5. It reduces the error by dividing up the integral over
the entire period [0, 7] into integrals spanning one year, and then approximating
each of the separate integrals using Equation 6. Thereby, it minimises the inter-
vals of time in which BTC could affect the capital share.>! One can not predict
the exact way in which the new measure will deviate from the standard one in
the case of biased technological change. However, as will become evident shortly,
the remaining bias is indeed small, and is minimal compared to the large bias
arising when data is only available for long time intervals. How to deal with the
bias when data is only available for intervals of time is subject of a related paper
(von Wachter 1999).

5.1.2 Capital-Accumulation, Changes in the Capital Share and Bi-
ased Technological Change

From the first sections we know that capital-accumulation was positive in all
sectors and countries. It was particularly strong in manufacturing sectors, and
in French and German service sectors. Equation 7 shows how this should have a
depressing effect on the capital share. However, Figure 4 shows that the capital
share has not fallen as suggested by capital-accumulation, and in many cases has

29See for example Rodrik (1998) for a derivation of the bias.

30A more detailed discussion of the different measures of technological change is omitted
here for brevity. An overview is contained in von Wachter (1999).

31To further minimise approximation errors, the actual rowth rate was calculated from 1 +
T/ﬁT = Hthl(l + T/ﬁt) Taking natural logarithms of both sides and using that for small
values of x, log(1 + x) ~ z by a first order Taylor expansion, we obtain the expression in the
text.
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increased. The levels and changes of the capital share are shown in Table 7.3

To obtain an insight what the patterns of capital accumulation and the
changes in capital shares may imply for biased technological change, Equation 7
can be solved for Aa = ar; — ag,. For different values of o (here we choose 0.3,
0.8, and 1.4) one can then obtain alternative time series for the bias in techno-
logical change. The results for the period from 1973 to 1993 are also shown in
Table 7. The evolution of capital shares and the capital-labour ratio imply that
in some countries and sectors there may be considerable bias in technological
change.

Specifically, if we think that the elasticity of substitution is smaller one,
Table 7 shows how there is a particularly strong bias in technological change
towards capital in German and French service sectors. In the US the bias is much
smaller, if not trivial. For manufacturing sectors, capital biased technological
change was even bigger than in service sectors in all countries but Germany (who
experienced declining capital shares in manufacturing). The aggregate reflects
the same pattern as in service sectors.

5.1.3 Alternative Estimates of TFP-Growth

To assess the potential impact of non-neutral technological change, Table 8 shows
the average annual compound growth rate of TFP estimated in the ’standard’
way using the approximation in Equation 6, plus the alternative measures. The
one proposed by Hsieh (1997) and Rodrik (1998) calculates a counterfactual
capital share assuming its growth rate is unaffected by technological change be-
ginning from the last period (henceforth the 'end-of-period’ measure). Young’s
measure (1998) on the other hand calculates the counterfactual capital share
starting from the first period (henceforth the ’beginning-of-period’ measure)>3
In addition, the Table shows the total accumulated difference over a period of
twenty years implied by the discrepancies between the different measures.

It is clear that the alternative methods can have very different results. The
end-of-period measure tends to exceed the standard measure, while the beginning-
of-period measure is smaller.*® Most importantly for our purposes, the discrep-
ancies in the measures tend to be quite big. For example, over 20 years German
TFP would have increased by 16% using the end-of-period instead of the stan-

32Note that most likely the changes of the aggregate capital share are driven by developments
in the services sectors across countries (no simple formal decomposition exists). This is clear
in the case of Germany, where manufacturing’s capital share has declined, and in the case of
the US, where the capital share of manufacturing has been increasing but that of services has
not.

33These labels refer to the assumptions made regarding the path of technological change
made by the two approaches..

34This makes sense regarding expression 7, since in the absence of technological change and
in the case of a low elasticity of substitution (o < 1), capital-accumulation depresses the capital
share. Thus, to reach the actually observed level of the capital share at the end of the period
(obtained with technological change), the hypothetical initial capital share has to be higher,
which implies lower TFP-growth. Similarly, starting from the beginning of the period with the
assumption of no technological change, the capital share tends to fall quickly in face, reducing
the impact of capital-accumulation on growth and therefore increasing measured productivity
growth.
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dard measure. On the other hand, using the beginning-of-period measure would
have reduced estimated TFP-growth in Germany by 19% over the same period.

These are large differences. However, if we have annual observations the
additional amount of information provided helps to reduce these discrepancies
considerably. This is shown in Table 9. The first three columns of the table show
the average compound growth rates for the entire period, but this time calcu-
lated as the sum of the annual growth rates. The annual rates themselves have
been obtained by applying the alternative approximations to yearly intervals.
In addition, the last three columns show the total accumulated discrepancy in
TFEFP-growth over 20 years implied by the different measures.

Note first, how the new (’annual’) estimates of TFP-growth compare to the
‘conventional” ones in Table 8. The differences are small and don’t deviate in
any systematic way. Second, while some differences between the standard and
the alternative measures persist, these are very small. Over a period of 20 years,
the accumulated difference in TFP-growth is smaller than 1% in most cases, and
never bigger than 1.5%.

Thus, while the conceptual uncertainty with regards to the true measure of
TFP-growth persists in the case of annual data, the actual discrepancies are
small. Small enough, at least, to obtain a reasonably accurate impression of the
differences in TFP-growth across countries and their contribution to explaining
differences in labour productivity growth.

5.2 The Role of Capital in Explaining Cross-Country Dif-
ferences in Growth

As can be seen from the third column in Table 9 (headed ’Annual’), capital-
investments explain a significant fraction of labour productivity growth in most
sectors and countries. Nevertheless, differences in capital-accumulation cannot
explain all the differences in labour productivity across countries. Specially in
service sectors, the difference in TFP-growth between the US and France and
Germany is large. The TFP-growth in the US service sectors is very small relative
to that of its manufacturing sectors and given the size of the service sector,
this implies a low aggregate rate of TFP-growth. The remaining differences in
productivity may derive from quality differences in input factors, different use
of human capital, or genuine differences in technologies or efficiency. These and
other factors affecting productivity are briefly discussed in Section 5.3.

To directly see to what extent the differences in labour productivity growth
between the US and the European countries can be accounted for by differences in
capital accumulation, Table 10 decomposes these differences into fractions due to
TFP-growth and due to the growth rate of the capital-labour-ratio weighed by the
capital-share. In the aggregate, differences in capital-accumulation can account
for only roughly one-third of the differences in labour productivity growth. In
service sectors and French manufacturing, the differences in capital-accumulation
can account for roughly 50% of differences in labour productivity growth. For
German manufacturing the figures imply that the US obtained its thin lead in

ECB Working Paper No 50 » March 2001



labour productivity growth by higher capital accumulation.®

5.3 Discussion

While patterns of capital-accumulation go some way to explain labour productiv-
ity differences across countries, they seem to only constitute a part of the story.
In particular, only 50% of the differences in service sector’s labour productivity
growth can be explained by the divide in the patterns of capital accumulation.
To obtain an impression about what factors could be driving the remaining dif-
ferences, the section concludes by pointing out potential explanations.

First, differences in TFP-growth could indeed reflect differences in technolog-
ical progress. Actual differences in technological change would also be supported
by the patterns of biased technological change discussed above. Whether this is
a sensible interpretation depends on the definition of 'technology.” If technology
is the sum of all ’blueprints’ accessible and written knowledge (i.e. 'technology’
contains the 'menu’ of available production methods), then it should be indeed
similar across developed countries. If 'technology’ instead is the result of the
actual choices made by producers from this menu, it might be reasonable to as-
sume that these choices should be among others a function of factor prices. In
this case, technology and its rate of change may well differ across countries3%
Technology transfers, or catch-up may be another reason why the rates of tech-
nological change may differ.

Second, the differences in TFP-growth may be driven by the differences in
quality of input factors used. Jorgenson and Yip (1999) applied this approach,
pioneered by Griliches and Jorgenson (1967), recently to the G7 countries. They
show that there are considerable and persistent differences in the quality of input
factors used across countries. This raises the same question as above, namely,
why should the quality of input factors be different among the industrialised
countries. Since the empirical work behind this approach is based on more de-
tailed information than the usual growth accounting study, this result is a bigger
challenge to the idea that finding differences in ’technology’ is only an empirical
oddity. On the sectoral level, the varying degree of bias in technological change
shown above could be interpreted as a sign of differences in quality of input
factors.®’

Third, the differences could result from difference in human capital utilisa-
tion. This is related to the issue of skill-biased technological change and its

35Note that, as discussed below, there seems to be catch-up growth in service sectors but
not in manufacturing sectors. Thus, the variation in manufacturing may be due to the absence
of a push for convergence from capital-accumulation.

36Greenwood and Yorukoglu (1997) develop a model in which adoption costs in terms of
learning affect instalment of available implementation of available technologies and therefore
determine the growth of TFP. Temple (1999) reviews the debate regarding differences in tech-
nology growth. On technological change in the service sectors, see Petit and Soete (1997) and
Baily (1993). Van Ark et Al. (1999) gives an overview of data sets on innovation in service
sectors. For a discussion of technology differences in manufacturing sectors see Harrigan (1999).

37In fact, increases in the quality of inputs could be one way in which changes in the input
coefficients ar; and ax manifest themselves in the data. David and van de Klundert (1965)
discuss the relation of quality improvements in input factors and biased technological change.
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incidence across countries. While there has been a lot of work comparing skill-
intensity across the manufacturing sectors, work on service sectors along similar
lines stands out.®® This question could be addressed within a growth accounting
framework with data on the skill-decomposition of service sector employment
in different countries recently published by the OECD (1999). However, this
data is available only for time intervals, thus making the application of a growth
accounting approach prone to the problem of biased technological change. Nev-
ertheless, it may be very interesting to see how skill-intensity of service sectors
compares across countries and how this matters in a modified growth accounting
framework.

Fourth, there could be differences in organisation, infrastructure, institutions,
or social norms across countries, affecting sectors differently. Broadberry (1998)
suggests differences in the scale of production and the reliance on networks as
explanation for the evolution of service productivity in the UK and the US. From
an empirical perspective, it would be very interesting to compare the structure
of service sectors across countries. One could for example begin to compare the
degree of unionisation, the size of establishments, the extent of competition, or
the tightness of regulations. A first step is done in Baily (1993), who gives an
overview of the different regulatory regimes relevant for services and discusses
their impact on productivity for Germany, Japan, the UK and the US.

Last, the differences in labour productivity and TFP-growth may be due to
differences in particular sectors. If this is the case, the comparison of these sectors
and of their shares in output and employment will help to better understand the
differences in growth patterns. The dis-aggregation by sectors is also likely to
be fruitful, since the ’service’ sector usually combines a very heterogeneous set
of activities. An extensive comparison of single sectors is limited by the scarce
availability of dis-aggregated data for sectors. Nevertheless, a first insight can
be gained from aggregate data, and this is done in the next section.®’

6 Comparing Single Sectors

Since the services sector aggregate combines some very large and very heteroge-
neous sectors, it is natural to look for differences in the growth of single sectors
across countries. In particular, one would like to know to what extent the dif-
ferences in growth patterns and sector shares of services documented above are
driven by differences in a few sectors. Moreover, it would be interesting to see
whether the negative correlation between employment and productivity growth
observed is maintained in single service sectors.!’

Table 11 shows the growth rates of output per capita, labour productivity, and

38 A first important step in this direction is done in OECD (2000). Berman et Al. (1998)
compare skill-intensity (and skill-biased technological change) in manufacturing sectors across
countries. For the case of service sectors in the US, see Autor et Al. (1994).

39 As mentioned at the outset, measurement problems could also matter for explaining the
differences in TFP-growth, in particular if they have varying impacts across countries.

40 A more detailed analysis of the employment patterns in single service sectors by themselves
is presented in OECD (2000). However, they use a slightly different classification of service
sectors, focus on a more recent period. They also examine more detailed services.
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employment per capita by single sectors, as well as employment and output shares
in 1973 and 1993. Two first impressions arise. First, sectors grow quite differently
within and across countries.*! Moreover, it doesn’t look like employment or
output shares have moved considerably closer since 197322 Second, it is not the
case that all service sectors have had higher employment and lower productivity
growth rates in the United States. Neither is it the case that service sectors in
France and Germany grew alike.

Nevertheless, a closer look reveals that with some notable exceptions, em-
ployment indeed tended to grow faster in the US than in France and Germany.
The differences are strongest in construction, followed by financial services and
wholesale and retail trade. The exceptions are personal and business services
and communications, whose employment growth rate were greater or equal in
France and Germany compared to the US. The picture tends to be more uniform
in the case of labour productivity, where most of the European service sectors
considered had higher productivity growth. In addition, the differences across
countries appear to be greater than in the case of employment growth. For all
three countries they are particularly strong in communication and transport. In
France, personal and business services had much higher productivity growth,
whereas this is not the case in Germany. Another important exception is the
sector of wholesale and retail trade, where the US labour productivity growth
exceeds that in France and almost equals that in Germany.

Regarding the sectors’ employment and output shares, it is clear that the sec-
tors whose differences across countries matter most for aggregate growth are the
personal and business service sector, whose employment shares varied between
7% and 27% across countries in 1993, the wholesale and retail trade sector (14%
and 21%) and the construction sector (5.3% and 7.4%). Figures 5 to 7 show the
developments relative to 1973 of the variables discussed in the previous sections
for these three sectors.

From these figures, it is evident that there is no single sector that drives differ-
ences in aggregate developments within and differences across countries. Instead,
the growth patterns of employment and productivity of the service aggregate de-
rive from separate sectors. The differences in employment growth seem to be
driven by different rates of job creation in wholesale and retail trade. The effect
of this difference is augmented by the higher US employment share in trade.
The differences in labour productivity growth could be driven to some extent
by differences in the growth rates of personal and business services. The higher
employment share of this sector in the US mitigates the role of these differences.

We do not observe a uniform pattern of ’trade-off” between employment and
labour productivity growth for all sectors across countries. There was a nega-
tive correlation between employment and productivity growth in the American
personal and business services. A similar pattern of trade-off was observed in
German and French wholesale and retail trade. However, in trade, the US seems

41With regard to labour productivity growth, Gordon (1997) shows that sectors tend to be
more heterogeneous with respect to other sectors within than compared to same sectors across
countries. The OECD (1996) also gives a detailed overview of sector growth.

42The shares in the table do not add up to one since services provided by the government
and mining are excluded.
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to have experienced both increases in labour productivity and employment. The
same has occurred for Germany and France in personal and business services.
Only in construction do we see that the US grew both more labour intensively
and less productively than the European countries (at output growth rates of
a similar order of magnitude). Thus, the 'trade-off’ observed at the aggregate
tends to originate in different sectors across different countries

Concluding, while it does not hold uniformly, for most service sectors em-
ployment growth in the US is higher than in Germany and France. In addition,
labour productivity growth in the US tends to be lower than in the two European
countries. This helps to explain different developments of aggregate employment
and labour productivity growth across countries. If one considers the single most
influential sectors, it turns out that high employment and low labour productivity
growth can, but need not go together. It seems that the difference in aggregate
employment growth is driven at least in part by differences in wholesale and re-
tail trade, and differences in labour productivity growth by differences in personal
and business services.

7 Catch-Up as a Mechanism?

The last determinant of growth rates in the French and German service sector
considered here is the role of catch-up growth in labour productivity. Figure 2
shows the levels of labour productivity since 1973 for France, Germany, and the
US.# German and French levels of labour productivity in services seem to be
converging to that of the US. This is the result of Bernard and Jones (1996a.b).
They establish it by running convergence regressions for the industrialised coun-
tries using both cross-sectional and time-series data (the same data used in this
paper). According to their results, convergence of labour productivity in ser-
vice sectors seems to affect a large group of countries beyond those under study
here. However, there is little evidence of convergence in manufacturing sectors.
Therefore, given the results of the shift-share decomposition in Section 4, it is
the developments in service sectors who drive the weak aggregate convergence
observed for aggregate output per worker observed in Figure 2.

Note that if we compare the levels of employment per capita in Figure 3,
there seems to be no convergence at all in service sectors or in the aggregate.
Differences in output per capita in service sectors and in the aggregate can thus
be explained to a large extent by differences in employment per capita. Given
these patterns, there seems to be ample scope for increases in service employment
in France and Germany (European Commission 1995).

Yet raising employment in services may be more than just a good opportunity.
As labour productivity in services converges to the American rate, its growth rate
is likely to slow down further. Given the size of the service sector, this will tend
to reduce the aggregate rate of labour productivity growth, too. The growth rate

43The levels of output are deflated by sector-specific price indices calculated by the OECD.
On the issues and difficulties with comparing sectoral output levels across countries see Hooper
(1995). See Broadberry (1998) and O’Mahony et Al. (1996) for a international comparisons
of labour productivity level in services using more accurately deflated output measures.
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in output per capita in the longer term may then have to be maintained mainly
by increases in employment.** Thus, as employment in the manufacturing sector
is shrinking, it is developments in service employment who are likely to be a key
determinant of future output growth.*

Independently of whether one believes future productivity growth is bound
by convergence in services, it is crucial to understand what determines the size
and development of service sectors. First, what are the mechanisms determining
growth of labour productivity at the sectoral level? The growth accounting
results of the previous sections suggest that at least part of the catch up in
labour productivity has taken place by a higher rate of capital-accumulation. The
development of the capital share suggests that part of the residual may be due
to labour saving technological improvements. Further analysis along these lines
may help to determine where there may be further productivity improvements
in services.

A second question regards the determination of the steady state (or long run)
level of employment and productivity by sector. While the forces determining
the steady state at the aggregate level are well explored, the mechanisms at
the sectoral level are unclear. Yet, it is important to find out what may cause
a permanent increase in service employment in the future, or what could be
preventing it today. The question regarding the determination of the steady-
state levels in employment and productivity in the service sector is closely related
to that of structural change.

7.1 Service Employment in the Long-Run

A model trying to explain the degree of structural change in employment and
its implications for productivity is that by Baumol (1967). Baumol’s stylised
model is meant to explain the evolution of employment in a world were one of
two sectors has a permanently lower productivity growth rate than the other,
but has to pay similar wages. Over time, the less productive sector must vanish,
unless for some reason demand for its products remains high despite rising prices
(an often-suggested explanation for service sectors is a high elasticity of income).
If the latter is the case, the less productive sector will absorb more and more
employment over time, whereas the more productive experiences continuous re-
ductions in employment. As this process continues, the employment shares of the
less productive sectors increases and the aggregate growth rate of productivity
approaches that of the least productive sector.!¢

44Remember that output per capita growth can be expressed as (%) = (%) + (%)

45From the figures one can see how the US manufacturing sector had a recent surge in produc-
tivity and output per capita growth. However, given the size of the American manufacturing
sector, this has only led to a small impact on aggregate output growth. Moreover, the main
source of employment growth in the US has been the service sector. Given the tendency of
manufacturing sectors to decline documented in Section 4, it is unlikely that a growth strategy
mainly based on manufacturing will have large effects on employment and output in France
and Germany, too.

46Baumol et Al. (1985) expanded the model to include sectors that grow very fast in the
short or medium run, but who have a fixed component of human input. If the potential for
productivity improvement is bounded for the human input, then eventually, so the authors,
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In light of convergence in labour productivity, this has the following implica-
tions for employment in European countries like France and Germany. As labour
productivity growth in service sectors slows down permanently to grow at the
American rate, those service sectors with a low growth rate in productivity, and
who do not have high income elasticity of demand (or who are not subsidised
or maintained otherwise), will vanish. The other service sectors will experience
increases in employment, despite of the fact that wages can’t adjust to the lower
productivity levels in services. At the same time, as the share of sectors with
low-productivity growth in the economy increases, aggregate productivity growth
will slow down.

A formalisation of this intuitive application of the Baumol-model to an en-
vironment of rigid wages in the service sector and unemployment is presented
in von Wachter (2000). According to this model, the lower growth rate of ser-
vice employment in France and Germany is due to the backwardness of service
productivity relative to the US. Once the catch-up is completed, the European
countries will embark on a path of higher employment and low productivity
growth, more similar to the path the US has followed in the last two decades. In
this case, the differences in labour productivity growth and employment growth
observed today across countries should vanish.

These are predictions of a very simple model, and therefore should be taken
with the necessary reservations. The developments in the US show that the
patterns predicted by the model can indeed be observed, but the mechanisms
work very slowly. Thus, while the share in manufacturing has been declining, and
the aggregate rate of productivity has slowed down, these changes have occurred
over decades.*” It would be helpful to augment the model with a framework able
to capture short-and medium-term dynamics as that of Blanchard mentioned
in Section 2. Nevertheless, the model gives an interesting new perspective on
Furopean employment growth. It implies that despite at least some rigidity in
the labour market, employment in services may rise in the future.

The approach also suggests that if the service sector is not able to absorb
employees released from the manufacturing sectors for other reasons than wage
rigidities, unemployment will rise steadily. It is therefore important to exam-
ine the potential restrictions to employment growth in services (Baily 1993 and
McKinsey 1992), keeping in mind that part of the lack of service employment
may be caused by the high growth rate of labour productivity due to catch-up

8 Summary and Conclusions

The point of departure of this paper has been the observation that growth pat-
terns of services and manufacturing may help to explain the different evolution
of labour productivity between France, Germany, and the US since the early
1970s. The following stylised facts pertaining to the growth of manufacturing
and service sectors have been fundamental to the analysis.

this sector will approach a low or constant growth rate of productivity.
4TBaumol et Al. (1985) review the evidence for the US. It would be very interesting to
examine the validity of the model’s implications in more detail for Europe.
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e Employment growth in American service sectors over this period was stronger
than that of services in France and Germany. Conversely, in the latter coun-
tries growth of labour productivity and of capital was much higher than in
the US.

e Manufacturing sectors have had similar growth patterns of employment
(negative) and labour productivity (positive) across countries.

e Services’ share of capital in income in France and Germany has increased
steadily since the early 1980s, whereas in the US it has stayed almost
constant. Manufacturing’s capital share was very variable everywhere.

The paper’s aim was to assess the role of these sectoral differences in explain-
ing aggregate growth and its difference across countries. To do so, it has exam-
ined and compared the impact of structural change on growth within countries.
In addition, it has assessed the potential of differences in economic structure for
explaining differences in growth across countries by a shift-share analysis.

The paper has then searched for the sources of the differences in sectoral
growth. First, it has examined role of capital-accumulation in explaining di-
verging sectoral patterns of productivity growth. This has been done in a way
consistent with the incidence of non-neutral technological change, whose impor-
tance is suggested by the growth patterns of capital shares. Second, the paper
has searched for the sources of differences in service sector growth by looking at
single service sectors.

The following additional stylised facts have emerged from the analysis.

e [t is differences in the growth rates of service sectors that underlie the
differences in growth rates of labour productivity, employment, and capital
across countries. Differences in sectors’” employment and output shares
are considerable and persistent, but their role for explaining differences in
aggregate growth rates across countries is small.

e Biased-technological change seems to be relevant for both the manufactur-
ing and service sectors in France and Germany, but only for manufacturing
in the US. Differences in capital-accumulation can only account for about
half of the differences in labour productivity growth across service sectors.
Other possible factors are briefly discussed in the paper.

e Although there was a tendency for some service sectors in France and
Germany to have lower productivity and higher employment growth in
the US, the negative correlation between employment and productivity
growth is not observed in large service sectors. Instead, examining these
sectors, it seems that an important fraction of differences in employment
growth across countries were driven by the wholesale and retail trade sector,
whereas large differences in labour productivity growth exist in personal
and business services.

Concluding, the paper has reviewed evidence suggesting that labour produc-
tivity growth in French and German service sectors may be due to a catch-up
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process to the higher level of American service productivity. It then has used
an extension of the model of "unbalanced growth’ by Baumol (1967) to spec-
ulate about the future development of service employment in Europe once the
catch-up process is completed. According to this model, there are circumstances
in which a decline in productivity growth in service sectors may lead to higher
employment growth despite rigid wages.

The paper has also pointed towards other potential areas of future research.
First, while physical capital plays an important role, it would be interesting
to examine the role of human capital in labour productivity growth in service
sectors. Second, it would be interesting to study particular large service sectors
in more detail, since their evolution seems to dominate the growth patterns in the
aggregate service sectors. Last, the variation provided in sectoral data could be
used to think about the shocks and institutional factors determining the short to
medium run dynamics of employment, labour productivity and the capital share.
Such an approach would be a useful complement to the long-term perspective
discussed here.

ECB Working Paper No 50 » March 2001



Bibliography

Amin, Ash and Michael Dietrich (eds.) (1991). Structural Change in the Euro-
pean FEconomy. Brookfield, Vt.: Ashgate.

Autor, David, Lawrence Katz and Alan Krueger (1997). 'Computing Inequal-
ity: Have Computers Changed the Labor Market?’ Quarterly Journal of
Economics. Vol. 113, No. 4, pp. 1169-1213.

Baily, Martin N. (1993). 'Competition, Regulation, and Efficiency in Service
Industries.” Brookings Papers on Economic Activity: Microeconomics. Vol.
0, No. 0, pp. 71-159.

Baily, Martin N. and Robert J. Gordon (1988). "The Productivity Slowdown
in the Service Sector: Can it be Explained by Measurement Errors?’ The
Service Fconomy. Vol. 2, No. 4, pp. 1-7.

Baily, Martin N. and Robert J. Gordon (1991a). 'Measurement Issues and the
Productivity Slowdown in Five Major Industrialised Countries.” In G. Bell

(ed.), Technology and Productivity: The Challenge for Economic Policy.
Paris: OECD.

Baily, Martin N. and Robert J. Gordon (1991b). 'The Productivity Slowdown,
Measurement Issues, and the Explosion of Computer Power.” Brookings
Papers on Economic Activity. Vol. 19, No. 2, pp. 347-420.

Barro, Robert and Xavier Sala-I-Martin (1994). ’Convergence Across States
and Regions.” Brookings Papers on Economic Activity. Vol. 0, No. 1, pp.
107-158.

Baumol, William (1967). "Macroeconomics of Unbalanced Growth: The Anatomy
of Urban Crisis’. American Economic Review. Vol. 57, No. 3, pp. 415-426.

Baumol, William, Sue B. Blackman and Edward Wolff (1985). ’'Unbalanced
Growth Revisited: Asymptotic Stagnancy and New Evidence’. American
Economic Review. Vol. 57, No. 4, pp. 806-817.

Bean, Charles R. (1994). 'European Unemployment: A Survey.” Journal of
Economic Literature. Vol. 32 (June), pp. 573-619.

Berman, Eli, John Bound and Stephen Machin (1998). 'Implications of Skill-
Biased Technological Change: International Evidence.” Quarterly Journal
of Economics. Vol. 113, No. 4, pp. 1245-1279.

Bernard, Andrew and Charles Jones (1996a). ’Comparing Apples to Oranges:
Productivity Convergence and Measurement Across Industries and Coun-
tries.” American Economic Review. Vol. 86, No. 5, pp. 1216-1238.

Bernard, Andrew and Charles Jones (1996b). "Productivity Across Industries
and Countries: Time Series Theory and Evidence.” The Review of Eco-
nomics and Statistics. Vol. 78, No. 1, pp. 135-146.

ECB Working Paper No 50 » March 2001

31



32

Blanchard, Oliver (1997). "The Medium Run.” Brookings Papers on Economic
Activity. Vol. 0, No. 2, pp. 89-141.

Blanchard, Oliver (1998). ’'Revisiting European Unemployment: Unemploy-
ment, Capital Accumulation and Factor Prices.” NBER Working Paper
No. 6566.

Blanchard, Olivier and Justin Wolfers (2000), 'The Role of Shocks and Institu-
tions in the Rise of European Unemployment: The Aggregate Evidence,’
Economic Journal. Vol. 110, No. 462, pp. C1-33.

Broadberry, Stephen (1998). 'Understanding International Differences in Pro-
ductivity, 1870-1990: A Sectoral Approach.” Working Paper, University of
Warwick.

Bruno, Michael and Jeffrey D. Sachs (1985). The Economics of World-wide
Stagflation. Harvard University Press: Cambridge, MA.

Card, David, Francis Kramarz and Thomas Lemieux (1999). ’Changes in the
Structure of Wages and Employment: A Comparison of the United States,
Canada and France.” Canadian Journal of Economics. Vol. 32, No. 4, pp.
843-877.

Christensen, Laurit R., Diane Cummings and Dale W. Jorgenson. (1980).
"Economic Growth, 1947-1973: An International Comparison.” In J.W.
Kendrick and B. Vaccara (eds.), New Developments in Productivity Analy-
sis. Studies in Income and Wealth. Vol. 41. Chicago: Chicago University
Press.

Conrad, Klaus and Dale W. Jorgenson (1985). ’Sectoral Productivity Gaps
Between the United States, Japan and Germany, 1960-1979.” In H. Gier-
sch (ed.), Probleme und Perspektiven der weltwirtschaftlichen Entwicklung.
Berlin: Duncker und Humblest.

Crafts, Nicholas and Toniolo, Gianni (1996). "Postwar Growth: An Overview.’
In N. Crafts and G. Toniolo (eds.), Economic Growth in Post-1945 Europe.
Cambridge: Cambridge University Press.

Crafts, Nicholas (1992). 'Productivity Growth Reconsidered.” Economic Policy.
Vol. 0, No. 15, pp. 387-426.

David, Paul and Thomas Van De Klunder (1965). 'Biased Efficiency Growth
and Capital-Labor Substitution in the US, 1899-1960.” American Economic
Review. Vol. 55, No. 3, pp. 357-394.

De Long, Bradford (1986). 'Productivity Growth, Convergence and Welfare:
Comment.” American Economic Review. Vol. 78, No. 5, pp. 1138-1154.

Denison, Edward F. (1967). Why Growth Rates Differ. Washington DC: Brook-
ings Institution.

ECB Working Paper No 50 » March 2001



Dougherty, Chrystopher and Dale W. Jorgenson (1996). ’'International Com-
parison of Sources of Economic Growth.” American Economic Review. Vol.
86, No. 2, pp. 25-29.

Dreze, Jaques and Charles R. Bean (1990). ’Lessons from a Multi-Country
Econometric Study.” Scandinavian Journal of Economics. Vol. 92, No. 2,
pp- 135-65.

European Commission (1993). Growth, Competitiveness and Employment:
The Challenges and Ways Forward into the 21st Century. White Paper.
COM(93) 700.

European Commission. (1995). 'Employment analysis - selected issues.” In:
Employment in Europe, Employment Report 1995. Luxembourg: Office
for Official Publications of the European Communities.

Freeman, Richard B. (1988). ’Evaluating the European View that the United
States has no Unemployment Problem.” American Economic Association
Papers and Proceedings. Vol. 78, No. 2, pp. 294-299.

Freeman, Richard (1995). ’Are Your Wages Set in Beijing?’ Journal of Eco-
nomic Perspectives. Vol. 9, No. 3, pp. 15-32..

Fuchs, Victor (1968). The Service Economy. NYC: Columbia University Press.

Gordon, Robert J. (1995). 'Problems in the Measurement and Performance
of Service-Sector Productivity in the United States.” In P. Andersen, J.
Dwyer, and D. Gruen (eds.), Productivity and Growth. Sydney: Reserve
Bank of Australia.

Gordon, Robert J. (1997). ’Is There a Trade-Off Between Unemployment and
Productivity Growth?’ In Dennis J. Snower and Guillermo de la Dehesa
(eds.), Unemployment policy: Government options for the labour market.
Cambridge, New York and Melbourne: Cambridge University Press.

Greenwood, Jeremy and Yorukoglu, Mehmet (1997). '1974.” Carnegie-Rochester
Conference Series on Public Policy. Vol. 46, No. 0, pp. 49-95.

Griliches, Zvi (editor) (1992). OQutput Measurement in the Service Sectors.
NBER Studies in Income and Wealth, Vol. 56. Chicago: Chicago Uni-
versity Press.

Griliches, Zvi (1994). 'Productivity, R&D, and the Data Constraint.” American
Economic Review. Vol. 84, No. 1, pp. 1-23.

Griliches, Zvi and Dale W. Jorgenson (1967). "The Explanation of Productivity
Change.” Review of FEconomic Studies. Vol. 34, No. 99, pp. 249-280.

Harrigan, James (1999). 'Estimation of Cross-Country Differences in Industry
Production Functions’. Journal of International Economics. Vol. 47, No.
2, pp. 267-93.

ECB Working Paper No 50 » March 2001

33



34

Hooper, Peter (1995). ’Comparing Manufacturing Output Levels Among the
Major Industrial Countries’. In OECD, Industry Productivity International
Comparison and Measurement Issues. Paris: OECD.

Hsieh, Chang-Tai (1997). 'Measuring Technological Change.” Working Paper,
University of California, Berkeley.

Jorgenson, Dale and Eric Yip (1999). "Whatever Happened to Productivity
Investment and Growth in the G-77" In E.R. Dean, M.J. Harper and
C. Hulten (eds.), New Developments in Productivity Analysis. Chicago:
University of Chicago Press.

Jorgenson, Dale W. (1980). ’Accounting for Capital.” In George M. von Fursten-
berg (ed.), Capital, Efficiency and Growth. Cambridge, MA: Ballinger.

Krueger, Alan B. and Joern-Steffen Pischke (1997). ’Observation and Conjec-
tures on the U.S. Employment Miracle.” NBER Working Paper No. 6146.

Krugman, Paul (1994). "Past and Prospective Causes of High Unemployment,’
Reducing Unemployment: Current Issues and Policy Options. A Sympo-
sium Sponsored by the Federal Reserve Bank of Kansas City, August 25-27,
Jackson Hole, Wyoming, 1994.

Layard, Richard, Stephen Nickell and Richard Jackman (1991). Unemployment.
Oxford: Oxford U. Press

Maddison, Angus (1987). 'Growth and Slowdown in Advanced Capitalist Econor
Techniques of Quantitative Assessment.” Journal of Economic Literature.
Vol. XXV, pp. 649-698

McGuckin, Robert H. and Bart van Ark (1999). ’'Perspectives on a Global Econ-
omy: The Euro’s Impact on European Labor Markets.” The Conference
Board, No. 1236-99-RR.

McKinsey Global Institute (1992). Service Sector Productivity. Washington,
DC: McKinsey & Company.

Nickell, Stephen (1997). 'Unemployment and Labor Market Rigidities: Europe
vs. North America.” Journal of FEconomic Perspectives. Vol. 11, No. 3,
pp. 55-74.

Nickell, Stephen and Richard Layard (2000), 'Labor Market Institutions and
Economic Performance,” in Orley Ashenfelter and David Card (eds.), Hand-
book of Labor Economics, Vol. 3, Elsevier Science, North Holland.

Nordhaus, William (1972). ’The Recent Productivity Slowdown.” Brookings
Papers on Economic Activity. Vol. 3, pp. 529-570.

Nordhaus, William (1997). ’Comments and Discussion.” Brookings Papers on
Economic Activity. Vol. 0, No. 2, pp. 142-148.

ECB Working Paper No 50 » March 2001



O’Mahony, Mary, Oulton, Nicholas, Vass, Jennet (1996). "Productivity in Mar-
ket Services: International Comparisons.” NIESR Discussion Paper No.
105.

OECD (1996). The OECD Jobs Strategy: Technology, Productivity and Job
Creation. Vol. 2, Analytical Report.

OECD (1998). 'OECD Data on Skills: Employment by Industry and Occu-
pation.” Economic Analysis and Statistics Division, STT WORKING PA-
PERS: 1998/4.

Petit, Pascal (1986). Slow Growth and the Service Economy. New York: St.
Martin’s Press.

Petit, Pascal and Luc Soete (1996). 'Technical Change and Employment Growth
in Services: Analytical and Policy Changes.” Fondazione Eni Enrico Mattei
Nota di Lavoro. No. 46.97.

Phelps, Edmund (1994). Structural Slumps: The Modern Equilibrium Theory of
Unemployment, Interest, and Assets. Cambridge, MA: Harvard University
Press.

Rodrik, Dani (1998). "TFPG Controversies, Institutions and Economic Perfor-
mance in East Asia.” In Yujiro, Hayami and Masahiko Aoki (eds.) The
institutional foundations of East Asian economic development: Proceedings
of the IEA conference held in Tokyo, Japan. IEA Conference Volume, no.
127. New York: St. Martin’s Press; London: Macmillan Press, pp. 79-101.

Rowthorn, Robert (1999). ’'Unemployment, Capital-Labor Substitution, and
Economic Growth.” IMF Working Paper WP /99/43.

Sichel, Daniel E. (1997). 'The Productivity Slowdown: Is a Growing Unmea-
surable Sector the Culprit?’ Review of Economics and Statistics. No. 79,
Vol. 3., pp. 367-70.

Temple, Jonathan (1999). 'The New Growth Evidence.” Journal of Economic
Literature. Vol. XXXVII, pp. 112-156.

Tolley, George S. and Seymour Smidt (1964). ’Agriculture and the Secular
Position of the US Economy.” Fconometrica. Vol. 32, No. 4, pp. 554-575.

Triplett, Jack E. (1999). ’'Economic Statistics, the New Economy, and the
Productivity Slowdown.’” Business Economics. Vol. 34, No. 2, pp. 13-17.

Van Ark, Bart (1996). 'Sectoral Growth Accounting and Structural Change in
Post-War Europe.” In Van Ark, Bart and Nicholas Crafts (eds.), Quantita-
tive Aspects of Post-War FEuropean Economic Growth. Cambridge: Cam-
bridge University Press.

Van Ark, Bart (1999). ’An European Perspective on the Productivity Paradox.’
Presentation for EHES Summer School 1999, Lund, Sweden.

ECB Working Paper No 50 » March 2001

35



36

Van Ark, Bart, Lourens Broersma and Gjalt de Jong (1999). ’Innovation in
Services. Overview of Data Sources and Analytical Structures.” Working
Paper of the Groningen Growth and Development Center No. 44.

Von Wachter, Till M. (1999). ’Measurement of Factor-Biased Technological
Change.” University of California (mimeo).

Von Wachter, Till M. (2000). ’Is high productivity growth, driven by con-
vergence, the cause of low employment growth in Europe?’ University of
California (mimeo).

Wood, Adrian (1995). 'How Trade Hurts Unskilled Workers.” Journal of Eco-
nomic Perspectives. Vol. 9, No. 3.

Young, Alwyn (1995). ’The Tyranny of Numbers: Confronting the Statisti-
cal Realities of the East-Asian Growth Experience.” Quarterly Journal of
Economics. Vol. 110, No. 2, pp. 641-680.

Young, Alwyn (1998). ’Paasche vs. Laspeyres: The Elasticity of Substitution
and Bias in Measures of TFP Growth.” NBER Working Paper No. 6663.

ECB Working Paper No 50 » March 2001



Levels of Output per Capita in 1990 PPP US Dollars

USA + Germany
© France

USA © Germany
© France

22782.3 16358.1

8147.03 4451.59

T T T T T T T T T T T T
19731975 1980 1985 1990 1995 19731975 1980 1985 1990 1995
date ) date .
Total Output per Capita Output per Capita Services

- USA © Germany
O France

5196.62

3130.99
19731975 1980 1985 1990 1995

ate
Output per Capita Manufacturing

ECB Working Paper No 50 » March 2001

37



38

.208556

.085955 |

Levels of Labour Productivity in 1990 PPP US Dollars

- USA + Germany - USA © Germany
o France A ltlay o France A ltaly
56226.8 52566.4
28185.7 28663.9
T T T T 7 7 T T T T 7 7
1970 1975 1980 1985 1990 1995 1970 1975 1980 q 1985 1990 1995
ate ate
Total Labour Productivity Labour Productivity Services
- USA © Germany
O France A ltaly
74285.4 7
19992.6 |
T T T T T T
1970 1975 1980 1985 1990 1995

ate
Labour Productivity Manufacturing

Levels of Employment-Population Ratio

- USA + Germany - USA < Germany
O France O France
536415 | .41619
.351915 .220167
T T T T T T T T T
19731975 1980 1985 1990 1995 1973 1975 1980 1985 1990 1995
date . date _ .
Total Employment per Capita Employment per Capita Services
- USA © Germany
O France

19731975 1980 1985 1990 1995

date
Employment per Capita Manufacturing

ECB Working Paper No 50 » March 2001



Share of Capital in Value Added

- USA + Germany - USA © Germany
O France O France

1435972

52729
.330861 .406801
T T T T T T T T T T T T
1973 1975 1980 1985 1990 1995 1973 1975 1980 1985 1990 1995
) date ) ) date A
Total Capital Share in Income Capital Share in Income Services
- USA < Germany
O France

.383926

246203 |
1973 1975 1980 1985 1990 1995

Capital Share in Income Manufacturing

Output per Capita, Employment per Capita, Labour Productivity and Capital per Worker in
Personal and Business Services Relative to 1973

- USA O France - USA O France
© Germany © Germany

2.62659

1.85727
17 17
19‘73 19‘75 19‘80 19‘85 1d90 19‘95 19‘73 19‘75 19‘80 19‘85 1dQO 19‘95
Relative to 1973 Relative to 1973
Output per Capita Employment per Worker
- USA O France - USA O France
< Germany © Germany
1.53815 2.14827
.833871 | .766463 |
T T T T T T T T T T T T
1973 1975 1980 1985 1990 1995 19731975 1980 1985 1990 1995
Relative to 1973 . Relative to 1973
Output per Worker Capital per Worker

Personal and Business Services

ECB Working Paper No 50 » March 2001

39



Output per Capita, Employment per Capita, Labour Productivity and Capital per Worker in
Wholesale and Retail Trade Relative to 1973

USA O France - USA O France
© Germany © Germany
1.81966 1.19685 |
e
.966814 | .883058 |
T T T T T T T T T T T T
1973 1975 1980 1985 1990 1995 19731975 1980 1985 1990 1995
Relative to 1973 Relative to 1973
Output per Capita Employment per Worker
USA O France - USA O France
< Germany < Germany
1.40405 1.89317
.955991 | 17
T T T T T T T T T T T T
1973 1975 1980 1985 1990 1995 19731975 1980 1990 1995
Relative to 1973

1985
. Relative to 1973
Output per Worker Capital per Worker

Retail and Wholesale Trade

Output per Capita, Employment per Capita, Labour Productivity and Capital per Worker in
Construction Relative to 1973

- USA O France USA O France
< Germany < Germany

1.04752 - 1.06501

758523 |
T T T
1973 1975 1980

.563393
T T T T T
1990 1995 1973 1975 1980

1985 1985 1990 1995
Relative to 1973 Relative to 1973
Output per Capita Employment per Worker

- USA O France USA O France
<© Germany < Germany

1.39713 |

1.9272

.811985 |
T T T
1973 1975 1980

.728109
T T T T T
1990 1995 1973 1975 1980

1985 1985 1990 1995
Relative to 1973 . Relative to 1973
Output per Worker Capital per Worker

Construction

40 ECB Working Paper No 50 » March 2001



100Z Y24DW « 0§ ON 42dd Sunjiop 037

(R4

Level of Variables Relative to 1973

Country | Period GDP per Capita Employment per Capita Labour Productivity Capital-Labour Ratio
Tot. Man. Ser. Agr.| Tot. Man. Ser. Agr.| Tot. Man. Ser. Agr. | Tot. Man. Ser. Agr.

USA 73-78 | 108 103 111 8 | 101 93 106 90 | 102 105 100 93 | 106 120 101 123
73-83 | 110 93 117 89 98 78 108 8 | 104 111 101 97 | 117 158 106 127

73-88 132 112 140 110 | 109 78 125 78 112 133 103 131 | 116 165 103 118

73-93 | 136 107 147 133 | 108 69 128 73 | 116 142 106 167 | 125 198 107 109

France 73-78 112 112 114 94 95 92 102 79 116 119 110 117 | 122 120 117 141
73-83 120 111 125 107 | &9 80 101 64 130 134 119 162 | 144 147 130 182

73-88 | 134 112 147 112 | 83 68 102 51 | 151 154 136 208 | 162 181 137 219

73-93 | 138 109 155 114 | 79 60 101 39 | 164 168 143 271 | 185 219 149 272

Germany | 73-78 | 112 107 117 107 | 92 88 98 75 | 118 118 115 137 | 126 123 120 137
73-83 119 106 129 114 | 86 79 98 61 127 125 122 171 | 148 140 137 162

73-88 137 117 153 122 88 79 102 51 142 134 137 219 | 162 145 148 191

73-93 | 152 114 184 130 | 88 73 110 39 | 154 139 148 295 | 174 165 150 234

Source: International Sectoral Data Base (ISDB), OECD; Population and Labour Force Data from Bureau of Labor Statistics (BLS);
Notes: Service sector includes utilities and construction. Government services and mining activities are excluded. GDP per capita,

Labour productivity (GDP per worker), and the Capital-Labour ratio (Gross capital per worker) are measured in 1990 PPP US

Dollars. Employment per capita is employment divided by population at working age.




Shares in Total Private Non-Mining Employment and Output

Output Shares
Manufacturing | Services | Agriculture
Country | 1973 1993 | 1973 1993 | 1973 1993
USA 26.4 23.6 714 743 | 22 2.1
France 32.1 27.1 62.8 68.8 | 5.1 4.1
Germany | 43.5 32.6 54.4 65.6 | 2.1 1.8

Employment Shares
Manufacturing | Services | Agriculture
Country | 1973 1993 | 1973 1993 | 1973 1993
USA 29.3 17.6 66 79.2 | 47 3.1
France | 33.8 24.6 52.3 69.3 | 139 6.1
Germany | 43.8 36.2 476 599 | 86 3.8

Source: ISDB, OECD;

Notes: Services include utilities and construction. The shares are out of total
private non-mining production and employment. Qutput shares are from output in
constant 1990 prices.
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Fraction of Aggregate Growth Rates Due to Single Sectors

Output per Capita Growth

Country | Period | Growth Rate | Manuf. Services Agric.
USA 73-93 1.8 4.8 93.2 2
73-83 1 -19.3 121.7 -2.4
83-93 2.4 14.1 82.2 3.7
France 73-93 1.9 7.2 90.9 1.9
73-83 2 18.4 79.7 1.9
83-93 1.5 -4.9 103 1.9
Germany | 73-93 2.6 11.8 87 1.2
73-83 1.9 14.7 83.7 1.5
83-93 2.8 10.1 88.9 1

Employment per Capita Growth

Country | Period | Growth Rate | Manuf. Services Agric.
USA 73-93 0.4 -113.1 228.8 -15.7

73-83 -0.2 393.9 -334.4 40.5

83-93 1 -27.5 133.7 -6.2

France 73-93 -1.1 62.9 -2.6 39.7
73-83 -1.1 60.5 -5.4 44.9

83-93 -1.1 65.6 4 33.9

Germany | 73-93 -0.6 98 -40.9 42.9
73-83 -1.4 68 7.6 24.3

83-93 0.2 -195 433.5  -138.6

Notes: The entries in the tables are the single components of the sum

)A/t = Zfil fﬁ-tsit,l (i.e. the sectors’ growth rates weighted by the previous periods
employment or output shares), devided by the total growth rate Y;. Due to
rounding errors, some of the rows add up to 99.9 instead of 100.

)
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Table 4

The Effects of Structural Change on Labour Productivity Growth

Country | Period | Tot. | Grw. Shift Resid. | Man. Ser. Agr.
USA 73-93 | 0.8 |106.3 18  -24.3 | -15.7 1139 18
73-83 | 04 | 79.1 33 -12 | -71.9 179.6 -7.6
8393 | 1.1 | 1028 88 -11.6 | 6.3 8.2 5.5
France 73-93 | 3.2 | 904 123 -2.8 | 144 827 28
73-83 3 87.1 139 -1.1 | 221 751 27
83-93 | 26 | 91.8 9.6 -14 77 894 29
Germany | 73-93 | 2.7 | 87.4 9.9 2.7 124 864 1.2
73-83 | 2.7 89  10.2 8 221 762 1.7
83-93 | 2.1 | 875 106 2 23 971 7

Manufacturing Services Agriculture
Country | Period | Grw. Shift Resid. | Grw. Shift Resid. | Grw. Shift Resid.
USA 73-93 | 71.2  -61 -25.9 | 25.6 83.6 4.7 95 46 -3.1

73-83 | 65.8 -124 -13.7 | 147 1634 1.5 -1.4 64 2

83-93 58 403 -114 | 32.8 529 2.5 12 -3.8 =27
France 73-93 | 341 -11.7 -8 42.6 28 121 | 13.7 4 -6.9
73-83 | 36.6 -10.8 -3.7 | 39.9 29.6 5.6 106 -4.9 -3

83-93 | 28.8 -16.8 -43 | 51.2 31.7 6.5 11.8 -53 -3.6
Germany | 73-93 | 31.7 -139 -54 48 26 12.4 77 22 -43
73-83 | 39.3 -13.8 -34 | 442 262 5.8 5.5 22 -16
83-93 | 21.7 -174 -2 08.8  31.7 6.6 7 3.7 -2.6

Notes: The column headed Tot. shows the average growth rate of total private non-mining labour productivity (output per worker).
The columns headed Man., Ser., and Agr. show the total contribution to the growth of labour productivity by Manufacturing, Services,
and Agriculture, respectively (see Equation 1).

The columns headed Grw., Shift, and Resid. denote the total Growth, Shift, and Interaction (Residual) effects shown in Equation 2.
The remaining columns show the single components of the shift-share decomposition in Equation 2. See also the Appendix.
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Decomposition of the Differences of Labour Productivity Growth of France and Germany vs. the USA

Country | Period | Tot. | Man. Ser. Agr. | Grw. Shift Resid.
FRA 73-93 24 | 244 724 32 | 747 212 4.1
73-83 | 25 | 386 566 4.6 | 80.3 20.7 -1.2
8393 | 15| 86 903 1.1 | 731 315 -46
GER 73-93 | 1.9 | 23.8 75.1 1 83.6 257 -94
73-83 2.3 | 40.1 565 3.5 | 894 21.8 -11.1
83-93 1 -2.2  106.6 -4.4 | 84.8 47.8 -32.6
Manufacturing Services Agriculture
Country | Period | (1) (2) (3) (4 | (1) (2 ) @) (1) (2) ) ()
FRA 73-93 14 72 -11 43 | 559 148 -45 62 |48 -8 8 -16
73-83 | 239 113 -27 6.1 | 50.7 108 -38 -1.1 |57 -14 -1.7 2
83-93 | -4.3 7 1.5 44 |79 254 -85 -45|-5 -9 6 -35
GER 73-93 -2.2 132 -42 17 784 138 -11.2 59 |74 -13 0 -5.1
73-83 | 15.8 13.8 -89 194| 664 96 -82 -11.3 |72 -16 .1 -2.2
83-93 |-373 231 51 69 |122.1 274 -213 -216| 0 -2.7 .8 -25

Notes: The column headed Tot. shows the difference of the average growth rate of total private non-mining employment per capita
relative to the USA. The columns headed Man., Ser., and Agr. show the total contribution to the difference in growth by
Manufacturing, Services, and Agriculture, respectively (see Equation 2).
The first three columns headed (1), (2), and (3), denote the effect due to different growth rates of labour productivity, different rates of
changes of employment shares, and different levels of output shares, respectively. The remaining columns show these components by
sectors. Columns headed by (4) denote the Interaction Effect (Residual). See the Appendix for more details.
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Table 6

Decomposition of the Cross-Country Differences of Growth in Employment-Population Ratio

Country | Period | Tot. | Man. Ser. Agr. | Grw. Shift Resid.
France 73-93 | -1.5| 145 61.1 245 | 744 264 -7
73-83 -1 34 509 457 | 54 36 10
83-93 | -211| 222 625 152 | 81 194 -5
Germany | 73-93 -1 139 66.6 19.5 | 59.3 529 -12.2
73-83 | -1.2 | 233 54.7 221 | 653 442 -94
83-93 | -8 51 754 195 | 459 68.6 -14.5

Manufacturing Services Agriculture
Country | Period | Grw. Shift Resid. | Grw. Shift Resid. | Grw. Shift Resid.
France 73-93 84 48 1.3 60.6 13.1  -12 5.4 8.5 10.6
73-83 | -6.1 104 -9 49.3 119 -10.3 | 10.8 13.7 21.2
83-93 | 13.9 4 4.3 62.6 11.2 -11.3 | 4.5 4.2 6.5
Germany | 73-93 | -5.6 223 -2.8 | 571 254 -159 | 7.8 5.2 6.5
73-83 | -23 268 -1.2 58 128 -16.1 | 9.6 4.6 7.9
83-93 |-10.8 237 -78 | 46.1 412 -119 | 106 3.7 5.2

Notes: The column headed Tot. shows the difference of the average growth rate of total private non-mining employment per capita
relative to the USA. The columns headed Man., Ser., and Agr. show the total contribution to the difference in growth by Manufacturing,
Services, and Agriculture, respectively (see Equation 1).

The first three columns headed Grw., Shift, and Resid. denote the total Growth, Shift, and Interaction (Residual) effects shown in
Equation 2. The remaining columns show the single components of the shift-share decomposition in Equation 2. See the Appendix for
more details.



Changes of the Capital Share and Biased Technological Change

Total Economy
Country Capital Share Period | Biased Techn. Chg.
1973 1993 cs® o’ 3.8 1.4

USA 39 41 1 73-93 | 1.3 1.6 9

France .39 43 .6 73-93 |46 7.9 1

Germany | .36 42 .8 73-93 | 42 8.6 -.6
Manufacturing

Country Capital Share Period | Biased Techn. Chg.
1973 1993 ¢s o 3.8 1.4
USA 28 .36 .6 73-93 | 5.3 84 1.9
France 34 37 3 73-93 | 6.2 7.8 4.3
Germany | .35 25 -141 7393 |23 -5.3 10.7

Services
Country Capital Share Period | Biased Techn. Chg.
1973 1993 ¢s o 3.8 1.4
USA A3 42 -1 || 7393 | 3 -2 9
France 44 A7 3 73-93 | 2.7 4.9 4
Germany | .44 b3 1 73-93 | 3.2 9.5 -3.7

Notes: The capital share is one minus total labour compensation adjusted for
self-employment. The entries under Biased Technological Change are obtained by
solving Equation 7. For France, the value of the capital share is from 1992.

2Growth in the Capital Share, 1973-1993
bElasticity of substitution in production between capital and labour.
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Table 8

The Bias of Conventional TFP-Growth (TFP), 1973-1993

Total Economy

TFP-Growth Difference®
Country | Conventional Beginning End | Beginning End
USA 293 21 .383 -1.74 1.92
France 1.463 494 2.156 -23.35 19.5
Germany 1.236 429 1.833 -18.91 15.96

Service Sectors

TFP-Growth Difference
Country | Conventional Beginning FEnd | Beginning FEnd
USA 126 121 134 -11 15
France 1.02 .655 1.359 -8.57 8.48
Germany 1.178 758 1.588 -10.09 10.64

Manufacturing Sectors

TFP-Growth Difference
Country | Conventional Beginning End | Beginning End
USA .545 -.674 1.182 -24.13 15
France 1.269 -.385 2.062 -36.1 21.72
Germany .996 581 1.235 -9.65 5.9

Notes: All growth rates are annual average compound growth rates, i.e.

g = F[log(zr) — log(zo)] (which is an approximate solution to z7 = (1 + g)Tz().

%This is the total cumulated difference after 20 years resulting from the different growth rates, i.e. for

two growth rates T, ¢, 'Dif ference’ = (1 +72)2° — (1 +' Conventional’)?°, where 7 is either of the two

alternative measures.
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Table 9

Estimates of TFP-Growth Based on Annual Growth Rates, 1973-1993

Total Economy

TFP-Growth Difference
Country | LPRGR® | Annual Beginning End | Beginning End
USA .669 162 .146 A7 .339 -.333
France 2.596 1.474 1.447 1.455 .765 .546
Germany 2.231 1.172 1.138 1.206 905 -.888

Manufacturing

TFP-Growth Difference
Country | LPRGR | Annual Beginning FEnd | Beginning End
USA 1.876 .967 .905 1.022 1.554 -1.421
France 2.676 1.434 1.397 1.466 1.037 -.892
Germany 1.806 1.042 1.023 1.06 488 -.467

Services

TFP-Growth Difference
Country | LPRGR | Annual Beginning End | Beginning FEnd
USA .292 164 157 A7 143 -.143
France 1.903 1.051 1.036 1.032 .378 483
Germany 1.95 .993 .969 1.016 .602 -.602

Notes: The total growth rates of TFP shown are the sums of the annual growth rates of TFP.
The columns headed 'Difference’ show the difference accumulated over 20 years between the
measure shown under ’Annual’ and the two alternative measures.

2Growth rate of labour productivity (=GDP per worker)
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Table 10

Decomposition of Difference in Labour Productivity Growth

Total Economy
Fraction due to

Country | LPRGR® | TFP  Capital

France 1.927 .68 .32

Germany 1.562 .65 .35
Manufacturing

Fraction due to

Country | LPRGR | TFP  Capital

France .8 .08 42

Germany -.07 -1.07 2.07
Services

Fraction due to
Country | LPRGR | TFP Capital
France 1.611 .55 45
Germany 1.658 5 5

Source: See text.

“Difference of growth rate of labour productivity (=GDP per
worker) with respect to U.S.
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Growth Rates and Sector Shares of Single Service Sectors, 1973-1993

Country | Sector YPC EPR LPR |OS’73 | OS’93 | ES 73 | ES '93
USA Utilities 1.1 0 7 3.7 3.3 1.1 1
Construction -7 -.2 -.9 7.3 4.6 7.1 6.3
Hotels and Restaurants 1.8 3 1.1 9 1 1.6 1.6
Wholes. and Ret. Trade | 2.4 .0 1.7 15.6 18.4 23.9 25.1
Transport 14 0 7 4.1 4 4.2 3.9
Communication 4.2 -1.1 3.5 2 3.4 1.6 1.2
Financial Services 1.8 1.3 1.1 7.3 7.6 4.8 5.7
Pers. and Bus. Services | 2.2 2.5 -7 30.5 34.8 21.8 33.4
Total 2.4 1.4 .3 71.4 77.2 66 78.2
Manufacturing 3 -1.9 1.8 26.4 20.7 29.3 18.6
France Utilities 4.6 3 3.9 1.6 2.9 .8 1
Construction -4 24 1.6 8.9 6 12 9.5
Hotels and Restaurants 1.1 7 1.5 3.8 3.5 3.3 4.7
Wholes. and Ret. Trade 1 -.0 1.4 17.8 15.4 17.2 19.4
Transport 2.1 -2 24 4.2 4.7 4.3 5.3
Communication 7 2 7.4 1 3 2 2.7
Financial Services 1.3 b 1.7 5.5 5.2 2.7 3.8
Pers. and Bus. Services | 4.7 2.2 2.2 4.2 7.8 4.9 9.6
Total 2.8 1 2.2 62.8 70.6 52.3 67.1
Manufacturing 4 -2.5 2.6 32.1 25.2 33.8 25.9
Germany | Utilities 2.7 -1 2.2 2.5 2.9 1.1 1.2
Construction -4 -L7 7 9.9 6 10.4 8.5
Hotels and Restaurants 1 1.2 .8 1.9 1.5 3 4.3
Wholes. and Ret. Trade | 2.1 0 1.9 11 11 15.2 17.2
Transport 2.6 -3 24 3.8 4.2 4.5 4.8
Communication 5.2 -4 4.9 1.5 2.8 2.1 2.2
Financial Services 3.8 .9 3.5 4.4 6.1 3 4.1
Total 4.2 5 2.4 194 31.3 8.3 17.5
Pers. and Bus. Services | 4.5 3.1 .8 54.4 65.6 47.6 59.9
Manufacturing 7 -1.6 1.7 43.5 32.6 43.8 36.2

Source: ISDB, OECD; BLS;

Notes: YPC denotes value added per capita in 1990 PPP US Dollars. EPR denotes the employment
population ratio. LPR denotes labour productivity (=output per worker) in 1990 PPP US Dollars. The
columns headed OS show the share in total private non-mining value added in constant 1990 prices.
Those headed ES show the share in total private non-mining employment per capita.

The italicised sectors are those whose development is discussed in more detail in the text.
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Appendix

A Shift-Share Decompositions

To apply the shift-share decomposition in Equation 2 to the growth of output per worker
(labour productivty) within countries, note that its growth rate can be written as

= > (Uit S+ 8uli) rie—1, (1)
ie{S,M, A}

where y = % denotes labour productivity, s denotes the employment share, and r denotes the
real output share. The subscript 7 stands for each of three sectors (Services, Manufacturing
and Agriculture). The components shown in Table 4 are yf%—t"l, Sitim1 and s‘*y?’?% This

Yt
. . Avirsir— 1 Asipir ) . . .
can be rewritten to yield ygzjf L gﬁ’f L and Ayg‘is”‘, which is another representation of

the components of shift-share decomposition often found in the literature.
Since the growth rate of the capital-labour ratio is

Kitfl
) 2
Koy )

ke = Z [ifn + 5 + §it]%it}
i€{S,M,A}

we obtain the components shown in Table 1 in the Appendix in a similar fashion (i.e. re-
placing the real output share r;; by %)
The decomposition of differences in growth of the employment-population ratio L

across countries is obtained by straight forward application of Equation 2 to

Et: Z Eitsitfl-
ic{S,M,A}

If we let a superscript of '0” denote the USA, the components shown in Table 6 relative to
the total difference AL; are the summands in the following equation

Ai/t = Z [Afjits?Fl =+ Asit,lf,?t =+ AsitflA[Afit] . (3)
i€{S,M,A}

Since the growth rate of real output per capita Y is Y, = > ic{S,M, A} ?itrit_l,we obtain the
decomposition of differences of growth across countries (not shown, available upon request)
by applying Equation 3 and making the appropriate replacements.

To derive the formulas used to calculate the shift-share decomposition of differences of
output per worker across countries, we obtain that!

Ay = Do AT+ Bie + Silin) Tho1 + > Ari (g?t + 8 + §?t§?t)
ie{S,M,A} ie{S,M,A}
+ Z Ary_1 A (@it + 8it + 31&73)
i€{S,M,A}

INote that in the general notation from above we have that X,- = PL- + 3, and z; = ;.

ECB Working Paper No 50 » March 2001



This can be rewritten to yield

A?jt = Z A@‘ﬁ?tfl (4)
i€{S,M,A}
+ Z Aéit7'271
i€{S,M,A}
+ Z [ggt + ‘§?t + §?t??% Aripy
i€{S,M,A}
+ Z [(A§it + ATir + A (80Jit)) Arig—1 + A (3iTit) 7“25_1] .
i€{S,M,A}
These are the four components reported in Table 5 relative to the total difference Ag;.
If we replace % for the output share in Equation 4, we obtain the components for the
decomposition of the capital-labour ratio.
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Table |

The Effects of Structural Change on Growth of the Capital-Labour Ratio

Country | Period | Tot. | Grw. Shift Resid. | Man. Ser. Agr.
USA 7393 | 1.2 | 782 369  -15 14 90.3 -4.2
73-83 1.7 | 776 296 -T.1 19 786 2.5
8393 | 06 | 674 405 -79 23 1174 -19.7
France 73-93 | 42 | 81.2 173 1.6 164 819 1.8
73-83 4.4 | 80.6 16.5 2.9 14.7 824 2.9
83-93 | 2.8 | 804 213 -1.7 | 182 81.3 5
Germany | 73-93 3.7 | 772 18 4.8 9 90.7 3
73-83 | 48 | 81.5 14.2 4.2 107 874 1.8
83-93 | 1.8 | 684 324 -1 59 964 -25

Manufacturing Services Agriculture
COuntry | Period | Grw. Shift Resid. | Grw. Shift Resid. | Grw. Shift Resid.
USA 73-93 | 52.3 -19.3  -19 244 614 45 1.5  -52 -5

73-83 | 439 -158 -9.1 275 483 2.8 6.2 -29 -8
83-93 | 56.8 -43.3 -11.2 | 188 972 1.4 -8.2 -134 19
France 73-93 | 28,7 -5.6 -6.7 | 441 253 125 84 -24 42
73-83 | 214 -46 -21 51.5 23.7 7.2 T =260 22
83-93 33 99 49 | 408 353 5.2 6.6 -4.1 -2
Germany | 73-93 | 16.1 43  -28 51 265 132 | 101 -42  -56
73-83 | 15,5 -34  -14 | 587 21 7.7 73 -34 -21
83-93 | 1568 -84 -15 | 41.7 50.1 4.6 109 -93 41

Notes: The column headed Tot. shows the average growth rate of total private non-mining capital-labour ratio. The columns headed
Man., Ser., and Agr. show the total contribution to the growth of the capital-labour ratio by Manufacturing, Services, and Agriculture,
respectively (see Equation 1).

The columns headed Grw., Shift, and Resid. denote the total Growth, Shift, and Interaction (Residual) effects shown in Equation 2.
The remaining columns show the single components of the shift-share decomposition in Equation 2. See also the Appendix.
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