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1 Introduction

This paper is about the evolution of productivity and employment grow-
th in Western Europe in the quarter-century prior to the world financial cri-
sis that began in 2007. Throughout the postwar era until 1995 labor pro-
ductivity grew faster in Europe than in the United States. But in the decade
after 1995, productivity growth in the EU-15 slowed while that in the United
States accelerated. What caused this reversal? In principle one could imag-
ine any number of causes, including a spontaneous acceleration in total-
factor productivity (TFP) growth in the U.S., a spontaneous deceleration of
TFP growth in Europe, a change in labor-market policies and institutions in
Europe that made labor both cheaper and less productive, a change in the
level of investment in Europe, or any combination of these.

The starting point for the paper is the observation that in the decade af-
ter 1995, just as Europe’s labor productivity growth slowed down relative
to the US, its relative growth in hours worked per capita surged. Moreover,
the countries within Europe that had the largest decelerations in productiv-
ity growth also had the largest increases in hours. As a result, the growth
of European output per capita has fallen behind that of the US by a much
smaller margin than its shortfall in the growth of labor productivity. Are the
simultaneous turnarounds of productivity and hours per capita in opposite
directions independent or related events, and if related in which direction
does the causation run and what were the underlying causes? Is there a
tradeoff between growth in hours and productivity, and what are the impli-
cations for policy?1

While we begin with contrasts between the US and EU-15, most of this
paper is about heterogeneity within the EU-15. To facilitate generalizations
about heterogeneity within Europe, we group European countries into the
same geographical sub-aggregates as in Boeri, Del Boca, and Pissarides (2005),
namely the Nordic, Anglo-Saxon, Continental, and Mediterranean coun-
tries.2 We pay particular attention to the contrast between the Mediterra-
nean group and the other three groups, because the slowdown in productiv-
ity growth and revival of growth in hours per capita has been particularly
pronounced in the two largest Mediterranean countries, Italy and Spain.
The average population shares of the four groups over 1980-2004 were 5
percent for the Nordic group, 17 percent for the Anglo-Saxon group, 49 per-
cent for the Continental group, and 29 percent for the Mediterranean group.

Our first empirical task is to describe the behavior of the leading pol-

1 The phrase “tradeoff” to describe the offsetting effects of labor supply shifts on produc-
tivity and employment may originate in Gordon (1997) and was implicit in Blanchard
(1997).

2 The only difference is that we label their “Other Europe” group as “Continental” and we
group Ireland with the UK in the “Anglo-Saxon” group rather than in the “Other Europe”
group as they do.
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icy and institutional variables that have been identified as relevant in the
past literature on the pre-1995 decline in European hours per capita relative
to the US. The list of policy and institutional variables includes four pol-
icy variables – the labor tax wedge, the average replacement rate of unem-
ployment insurance, and indices of employment protection legislation and
product market regulation. Also included are two institutional variables de-
scribing outcomes rather than policies themselves, trade union density and
an index of “high corporatism”.

We examine changes in these policy/institutional variables over the time
period between 1978 and 2003 and find that the turnaround from making
labor more expensive to less expensive occurred with a different time path
for each variable. This difference in the time path of the policy/institutional
variables provides some caution to the easy verdict that everything - policy,
institutions, and outcomes - all turned around simultaneously after 1995.
We attribute the policy turnaround in the policy/institutional variables to
two major sets of impetus to change the EU policy framework, the 1994
OECD Jobs Strategy and the 2000 Lisbon Agenda.

Next we ask whether there is any systematic relationship between these
sources of lower post-1995 labor costs and the subsequent post-1995 up-
surge in European employment per capita. Before 1995, Europe could have
been described as making labor more expensive, driving its labor market
northwest along the labor demand curve with an accompanying decline in
employment and increase in productivity. Starting at different dates for dif-
ferent policies, Europe began the process of shifting to the southeast, toward
higher employment per capita but lower average productivity per hour.

Standard economic theory treats this southeast movement as a tempo-
rary phenomenon that occurs during a short period while the labor de-
mand curve is held fixed. Soon dynamic responses should emerge that
begin to restore the now-reduced ratio of capital to labor input toward its
initial level. However, we find that this stimulus from higher employment
to capital growth did not happen in most European countries; growth in
capital per capita fell substantially from 2000 to 2004 for most European
countries and regions. Thus, while our paper quantifies only the immedi-
ate static response of labor supply shifts on labor productivity, we find that
there was no dynamic medium-term turnaround either in the growth rates
of productivity or in capital per capita. It is likely that the world financial
crisis beginning in 2007-08 swamped any tendency within Europe for faster
employment growth to lead to a recovery in the capital-labor ratio.

Our results need to be highly qualified. Policy and institutional vari-
ables do not explain all or even most of the post-1995 upsurge in European
employment per capita. Much of the post-1995 employment increase has oc-
curred for females, not males, and we interpret this not as a result of specific
policy interventions but rather as a shift in culture and social norms toward
a greater acceptance of females in the labor force, especially in Southern
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Europe.
We distill a large European literature on the adverse effects of policies

and institutions in dampening European employment per capita and rais-
ing labor productivity before 1995 and in reversing this process after 1995.3

We develop regression models building on the best recent research to iden-
tify which policies and institutions changed and how much of the employ-
ment turnaround can be explained by these models. The size of our dataset
– 23 years of data for 14 countries – gives us substantial power for identify-
ing the relevant effects. Our paper is also unique in developing post-1995
simulations that quantify the effect of the policy and institutional variables
on both employment per capita and productivity growth.4

The paper then proceeds to the relationship between employment and
productivity. We develop an explicit econometric model that attempts to ex-
plain changes in labor productivity growth as a function of the turnaround
in employment per capita. This model uses standard statistical procedures
to eliminate the feedback from productivity growth to employment growth
and allows us to measure the feedback from policy changes in explaining
slower productivity growth after 1995.

Our results do not explain the majority of the post-1995 productivity
turnaround in Europe. Rather, our focus is on identifying as precisely as
possible the magnitude of the effects of policy on employment and produc-
tivity growth. We find that there is a strong and robust negative correlation
between the growth of labor productivity and employment per capita across
the EU-15. Last, we study the complete effects of policy changes on output
per capita.

Our story of declining European productivity growth emerges with mul-
tiple dimensions, including the impetus from changes in policies and insti-
tutions, and from other possible independent causes of employment growth,
particularly the increasing role of female employment in the Mediterranean
countries due to a combination of changes in social norms, the innovation
of temporary employment contracts, and the role of immigration.

3 Two important books on the European reform agenda are Baily and Kirkegaard (2004)
and Alesina and Giavazzi (2006). Background on the 1994 OECD jobs strategy is given in
OECD (2006, p. 24) and on the Lisbon agenda in Pissarides, Garibaldi, Olivetti, Petron-
golo, and Wasmer (2005, pp. 9-10).

4 Numerous papers written in the past decade, e.g., Ohanian, Raffo, and Rogerson (2007),
carry out analyses that focus on pre-1995 relationships without any attempt to test their
pre-1995 hypotheses on post-1995 data.
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2 Data on the Twin Turnarounds

2.1 The Opposite Movements of Growth in Labor Productiv-
ity and Hours per Capita

The story of the joint post-1995 turnaround in productivity and hours
per capita is best told in Figure 1. The paper is about the dramatic changes
in European labor markets that occurred prior to the worldwide financial
crisis that began in 2007, and hence data plotted in the charts ends in 2006.
Figure 1 plots our three core variables, labor productivity or output per hour
(Y/H), versus hours per capita (H/N), and their product (output per capita,
or Y/N), in a form that smooths the annual year-to-year wiggles of the data
into long-run trends.5 We express hours and output on a per-capita ba-
sis, which partly levels the playing field due to the 0.7 percent per annum
slower rate of population growth in the EU than in the US.6

The upper frame of Figure 1 exhibits the growth trends of EU and US
output per hour since 1970 in the total economy (not the more frequently
cited private business sector). The EU growth trend uniformly fell from
about 5 to 1 percent per year, with a brief hiatus in the decline between
1988 and 1996. The US growth trend declined in the 1970s to a trough in
1981, then exhibited a modest recovery in the early 1980s and a much more
significant revival after 1996. The difference between the EU and US growth
trends changed from +2.2 percentage points in 1970 to -0.6 percentage points
in 2006.

The bottom frame of Figure 1 expresses growth in both output and hours
per capita. The graph shows that the US trend growth in hours per capita
was positive in most years until 2000, but negative from 2000 to 2005. In
contrast, trend growth in Europe’s hours per capita was strongly negative
from 1970 to 1995, with a brief interruption in 1986-89. This negative trend
reversed itself over the post-1995 decade, recording a positive trend growth
rate of hours per capita in each year after 1995.

When Y/H is multiplied by H/N, the divergent trend growth rates of
productivity and hours per capita imply a surprisingly small EU-US differ-
ence in the growth rate of output per capita (Y/N). While Europe did show
faster growth in the early 1970s, since then there has been a tie game, with
average trend growth rates over 1975-2006 of 1.92 percent per year for the
5 The trends are created by a Hodrick-Prescott filter applied to annual data with a smooth-

ing parameter of 12.5. The US trends are based on taking the annual average of trends
fitted to quarterly data through 2007Q2, in order to highlight the 2004-06 downturn in US
productivity growth.

6 The difference between EU-15 and US population growth differs by concept and data
source. With GGDC data EU-15 growth in total population grew 0.7 percent slower than
in the US over 1970-2006. With OECD data the difference for total population was 0.54
percent and for population aged 15 and over was 0.53 percent.

http://www.rei.unipg.it/rei/article/view/74 5
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Figure 1 - Trend in Output per Hour, Output per Capita, and Hours per Capita, US and
EU-15, Annual Growth Rates, 1970-2006
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Figure 2 - Trend in Employment per Capita and Hours per Employee, US and EU-15,
Annual Growth Rates, 1970-2006
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EU and 1.97 percent for the US. The problem is that Europe has failed to
catch up to the US level of output per capita since 1975, with the EU-US ratio
of output per capita roughly fixed at around 70 percent of the US level.

Growth of hours per capita is equal by definition to the growth of hours
per employee (H/E) plus the growth of employees per capita (E/N). We
choose in this paper to focus our analysis on the European turnaround in
E/N. As shown in Figure 2, the post-1995 turnaround in E/N is much more
dramatic than in H/N. For the rest of this paper, we will use the metric of
E/N to summarize the European post-1995 turnaround.

Figure 1 raises an important question relevant to the interpretation of
this paper. We are intrigued by the joint turnaround in opposite directions
after 1995 between the US and EU-15 in the growth rates of employment
per capita and in labor productivity. But clearly this turnaround-tradeoff
story is not adequate to characterize the entire post-1970 period plotted in
Figure 1, where in the top frame the growth of labor productivity slowed
much more between 1970 and 1980 and with no apparent corollary of rapid
growth in hours or employment per capita. We view the story of declining
productivity growth in the 1970s in both the US and EU-15 as outside of the
scope of this paper. The focus and regression analysis of this paper concen-
trates on the turnaround in the behavior of both productivity and employ-
ment growth between the periods 1980-95 as contrasted to the decade after
1995.7

2.2 The Turnaround by Country and EU Country Group

Table 1 summarizes the 1970-95 and 1995-2006 growth rates of Y/H,
H/N, and Y/N for the US, the EU-15, each EU country, our four EU country
groups, and for the EU-15 excluding the Mediterranean countries. We focus
here primarily on the turnarounds, that is, the difference between the 1995-
2006 and 1970-95 growth rates for each of the three variables. The EU-US
turnaround difference is -2.20 percentage points for Y/H, +1.99 points for
H/N, and a mere -0.19 points for Y/N. These numbers are not listed explic-
itly in Table 1; they are calculated by taking the EU line and subtracting the
US line in the column labeled “difference.”

The role of the Mediterranean countries is shown by a separate “EU-
15xMed” aggregate that excludes the three Mediterranean countries. The
negative Y/H turnaround when the EUxMed countries are compared with
the row for the US becomes smaller from -2.20 points to -1.65, the H/N
turnaround becomes smaller from +1.99 to +1.50 points, and the Y/N turn-
around becomes smaller from -0.19 to -0.15 points. Thus, while the Mediter-
ranean countries contribute disproportionately to the post-1995 turnarounds
in Y/H and H/N, still a substantial turnaround in both productivity and

7 We are grateful to Allan Drazan for pointing out that the data for the 1970s and 1980s
does not exhibit any tradeoff.

Copyright c© 2012 University of Perugia Electronic Press. All rights reserved 8
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Table 1 - Growth in Output per Hour, Hours per Capita, and Output per Capita, Coun-
tries and Country Groups, selected intervals, 1970-2006

  Labour Productivity Growth Rates 

 

Hours per Capita Growth Rates 

 

Output per Capita Growth Rates 

  1970-1995 1995-2006 Difference   1970-1995 1995-2006 Difference   1970-1995 1995-2006 Difference 

United States 1.42 2.13 0.71   0.55 -0.04 -0.58   1.97 2.09 0.12 

EU-15 2.89 1.41 -1.49   -0.82 0.59 1.41   2.07 2.00 -0.07 

EU-15xMed 2.81 1.87 -0.94 
 

-0.84 0.07 0.92 
 

1.97 1.94 -0.03 

Nordic 2.41 2.09 -0.32 
 

-0.77 0.56 1.33 
 

1.64 2.66 1.02 

Denmark   2.74 1.15 -1.59 
 

-0.85 0.67 1.52 
 

1.89 1.82 -0.07 

Finland  3.29 2.48 -0.80 
 

-1.27 0.97 2.24 
 

2.02 3.45 1.44 

Sweden  1.72 2.49 0.76 
 

-0.41 0.26 0.68 
 

1.31 2.75 1.44 

Anglo-Saxon 2.73 2.18 -0.55 
 

-0.72 0.46 1.18 
 

2.01 2.64 0.63 

Ireland 4.03 4.16 0.13 
 

-0.66 2.01 2.67 
 

3.37 6.17 2.80 

United Kingdom 2.68 2.04 -0.64 
 

-0.72 0.37 1.09 
 

1.96 2.41 0.45 

Continental 2.88 1.75 -1.14 
 

-0.89 -0.13 0.76 
 

1.99 1.62 -0.37 

Austria 3.12 2.28 -0.85 
 

-0.66 -0.18 0.48 
 

2.46 2.09 -0.37 

Belgium 2.85 1.42 -1.43 
 

-0.68 0.50 1.17 
 

2.17 1.92 -0.25 

France 3.05 1.85 -1.19 
 

-1.15 -0.16 0.99 
 

1.90 1.70 -0.20 

Germany 2.91 1.67 -1.23 
 

-0.96 -0.33 0.63 
 

1.94 1.34 -0.60 

Luxembourg 2.50 1.92 -0.58 
 

0.29 1.28 0.99 
 

2.78 3.20 0.41 

Netherlands 2.30 1.54 -0.76 
 

-0.54 0.47 1.01 
 

1.76 2.01 0.25 

Portugal 2.85 1.70 -1.15 
 

0.16 0.05 -0.11 
 

3.01 1.75 -1.26 

Mediterranean 3.15 0.24 -2.91 
 

-0.75 1.92 2.67 
 

2.40 2.15 -0.25 

Greece 2.36 2.53 0.17 
 

-0.33 1.13 1.46 
 

2.03 3.66 1.63 

Italy  2.71 0.44 -2.28 
 

-0.43 0.74 1.16 
 

2.29 1.18 -1.11 

Spain 4.19 -0.24 -4.43 
 

-1.35 3.69 5.04 
 

2.84 3.46 0.61 

Standard Deviation 0.63 1.00 --- 

 

0.46 1.02 --- 

 

0.55 1.27  --- 

 Source: GGDC Total Economy Database except BEA for the United States, see data appendix

employment growth remains in the rest of the EU-15. The negative correla-
tion between growth in H/N and Y/H remains intact when the Mediterra-
nean countries are excluded, and this is an important fact that is replicated
in our subsequent econometric analysis.

An important development in Europe after 1995 was an increase in het-
erogeneity across countries. The bottom line in Table 1 shows that there was
an increase in the standard deviation across EU countries of all three vari-
ables, with a doubling in the standard deviation for H/N and Y/N. With
only a few exceptions, pre-1995 growth in Y/N was in the range of two to
three percent, but after 1995 the range was from a low of 1.18 percent for
Italy to a high of 6.17 percent for Ireland.

2.3 Labor and Capital Ratios and Total Factor Productivity

We now bring together data on countries including the US, the EU, and
the four EU country groups, and compare the turnaround in Y/H and E/N
with other components of growth accounting, namely the growth of hours
per employee (H/E), in capital input per hour (K/H), capital deepening
(the income share of capital times growth in K/H), and growth in total
factor productivity (TFP). The numbers on the Y/H and E/N post-1995
turnarounds are slightly different in Figure 3 and Table 2, which applies
to 1980-2004, than in Table 1 that covers the longer period 1970-2006. This

http://www.rei.unipg.it/rei/article/view/74 9
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difference in dates is due to data availability regarding capital and TFP.

Figure 3 - Trend in Capital Input per Hour and Total Factor Productivity, US and EU-15,
Annual Growth Rates, 1980-2004
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Table 2 - Annual Growth Rates and Turnaround in Growth Rates of Labour Productiv-
ity, Labour and Capital Ratios and Total Factor Productivity, Countries and Country
Groups, 1980-2004

  United States EU-15 Nordic Anglo-Saxon Continental Mediterranean 

1980-1995 Growth Rates 

     

  

Labour Productivity (Y/H) 1.34 2.34 2.30 2.46 2.46 2.07 

Hours per Employee (H/E) -0.13 -0.49 -0.02 -0.16 -0.77 -0.32 

Employent per Capita (E/N) 0.51 -0.04 -0.74 -0.23 0.03 0.11 

Capital per Hour (K/H) 3.56 3.68 4.06 4.44 3.47 3.52 

Capital Deepening 1.17 1.11 1.23 1.25 1.07 1.05 

Total Factor Productivity (TFP) 0.17 1.23 1.07 1.21 1.39 1.02 

1995-2004 Growth Rates 

     

  

Labour Productivity (Y/H) 2.29 1.41 1.92 2.11 1.63 0.63 

Hours per Employee (H/E) -0.16 -0.39 -0.16 -0.37 -0.57 -0.29 

Employent per Capita (E/N) 0.06 0.92 0.56 1.01 0.49 1.73 

Capital per Hour (K/H) 3.56 2.81 2.86 3.99 2.99 2.01 

Capital Deepening 1.20 0.95 0.96 1.20 1.01 0.73 

Total Factor Productivity (TFP) 1.09 0.46 0.96 0.91 0.63 -0.10 

Difference, 1995-2004 minus 1980-1995 

    

  

Labour Productivity (Y/H) 0.95 -0.93 -0.37 -0.34 -0.82 -1.44 

Hours per Employee (H/E) -0.03 0.10 -0.14 -0.21 0.20 0.03 

Employent per Capita (E/N) -0.46 0.95 1.30 1.24 0.46 1.62 

Capital per Hour (K/H) -0.01 -0.87 -1.20 -0.45 -0.48 -1.51 

Capital Deepening 0.03 -0.16 -0.27 -0.05 -0.06 -0.32 

Total Factor Productivity (TFP) 0.92 -0.77 -0.11 -0.29 -0.76 -1.12 

Memo Items: 

     

  

Capital-Output Ratio (K/Y) -0.96 0.06 -0.82 -0.10 0.34 -0.07 

Capital per Capita (K/N) -0.49 0.18 -0.04 0.59 0.18 0.15 

 Source: EU-KLEMS Database, see data appendix

Figure 3 examines data on the trend growth rate in capital per hour
(K/H) and in total factor productivity (TFP). The time path of EU growth in
K/H roughly parallels that of Y/H, with respective 1980-2004 decelerations
between 5 and 2 percent annual growth for K/H versus between 3 and 1
percent annual growth for Y/H. As shown in the bottom frame of Figure 3,
the growth rate of TFP slowed steadily in the EU from 1983 to 2004 while
that in the US accelerated in stages. The difference in TFP growth between
the EU and US may be exaggerated by data discrepancies.8

We find several interesting facts in the bottom section of Table 2. For the
US the turnarounds of Y/H and TFP were identical and there was no turn-
around in the capital deepening effect. This occurred as the result of slow-
downs in the growth of capital per capita and hours per capita by the same
amount, -0.49 percent. In the EU as a whole, the capital growth turnaround
was about the same as the output growth turnaround, as shown by the small
positive turnaround in the K/Y ratio at the bottom of the table. This implies
that the negative turnaround in K/H growth was almost as large as the
positive turnaround in H/N growth. As a result of this turnaround in the
capital-deepening effect, the turnaround of TFP growth was -0.80 percent-

8 Standard growth accounting data for the US from US sources obtained from Kevin Stiroh
suggests much slower K/H growth and much faster TFP growth in the 1980s than implied
by the EU-KLEMS data displayed in Figure 3.

http://www.rei.unipg.it/rei/article/view/74 11
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age points, slightly less than the -0.93 turnaround of Y/H growth.
The four country groups display interesting differences. To what ex-

tent was growth in capital stimulated by growth in employment? An easy
way to obtain this information from Table 2 is to compare the turnaround
in capital per capita growth with that in employment per capita growth.
The Nordic group had a modest negative turnaround in Y/H growth and
hardly any negative turnaround in TFP growth. This difference by defi-
nition is due to the fact that the negative turnaround in capital deepening
was nearly twice as large as the TFP turnaround and thus accounts for most
of the negative Y/H turnaround. The negative turnaround in the K/H ra-
tio was entirely due to the increase in H/N, as the K/N turnaround was
close to zero. Thus our main impression is that the Nordic countries had
a disappointing performance of investment despite a large turnaround in
employment and a relatively strong productivity performance.

The Anglo-Saxon group is mainly driven by the UK. This group had the
smallest Y/H turnaround of the four European groups by a narrow mar-
gin, and the second-smallest TFP turnaround. The slowdown in K/H was
much smaller than the increase in hours, due to a substantial increase in
the growth rate of K/N. The Anglo-Saxon group thus had the best perfor-
mance overall, with a modest slowdown in labor productivity and growth
in capital per capita that was almost half the turnaround in employment per
capita.

Not surprisingly, with its 49 percent population share in the EU-15, the
performance of the Continental group was similar to the EU as a whole. The
decline in both Y/H and TFP growth was similar to the EU, while the slug-
gish revival of growth in E/N was partly compensated for by an atypical
turnaround toward positive growth in H/E. The slowdown in the capital
deepening effect was dampened both by a modest increase in growth of
K/N and a small increase in the income share of capital. The modest pos-
itive turnaround in capital per capita growth was roughly one-third of the
size of the turnaround in employment per capita growth.

As we have already seen, the Mediterranean group had the most note-
worthy turnarounds for Y/H, E/N, K/H, capital deepening, and TFP. The
slowdown in Mediterranean capital deepening was relatively modest, be-
cause the sharp negative turnaround in K/H growth was partially offset by
a sizeable increase in the income share of capital (from 28 to 34 percent). We
note that the negative turnaround in K/H growth was entirely due to faster
growth in E/N, and that the turnaround in capital per capita growth was
less than one-tenth of the turnaround in employment per capita. Thus a sur-
prising finding is that the Mediterranean countries shared with the Nordic
countries a disappointing performance of capital growth, while both the
Anglo-Saxon and Continental groups display a positive response of capital
per capita to more rapid growth in employment per capita.

The time-series dynamics of capital investment in the individual EU
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country groups is beyond the scope of this paper. We merely note a fact
in the data, that the growth rate of capital investment was relatively weak
in the Nordic and Mediterranean countries. This in turn helps to explain
why the employment-productivity tradeoff, which would be assumed to be
temporary, persisted at least through 2003. Something held back investment
in Europe that would otherwise be expected to respond to the upsurge of
employment growth.

3 Demographic Variation in the Turnaround of
Employment per Capita

In this section we look more closely at the turnaround in the growth of
European employment per capita. We provide an analysis of the demo-
graphic components of the post-1995 increase in EU employment growth
by decomposing employment into twelve age-sex groups. Did the post-
1995 turnaround consist of increases across-the-board in each age-sex group
or because the composition of employment shifted toward age-sex groups
which already had relatively high employment per person? We can answer
these questions with a simple shift-share analysis of 1985-95 and 1995-2005
E/N growth rates for the EU and our four EU country groups. Following
Stiroh (2002), we calculate “employment” and “share” effects as,

employment effect = 0.5(eni
t − eni

t−n)(s
i
t + sit−n)

share effect = 0.5(eni
t + eni

t−n)(s
i
t − sit−n),

(1)

where eni is the employment to population ratio for group i, si is the pop-
ulation share of group i, and i indexes age-sex groups. By definition, the
employment and share effects sum to the total change in employment be-
tween time periods t-n and t for a given country. The employment effect
gives the contribution of the change in a group’s employment to the total
change in employment. The share effect calculates the effect of an increase
in the group’s population share. Since the sum of the share changes must
be zero, the share effects will account for movements among groups with
relatively high and low E/N ratios, e.g., movements to low-participation
groups like teenagers or the elderly from prime-age adults, or vice versa.

Figure 4 plots employment and share effects for our four country groups.
Employment effects are shown in black and share effects are shown in grey.
The top two panels display results for the Nordic and Anglo-Saxon country
groups. The black-bar employment effects are generally small, although
there was a substantial increase in male and female employment in both
groups in the 55-64 age group. All Anglo-Saxon female groups from ages 64
down to 25 had substantial employment effects.

The Nordic and Anglo-Saxon groups also shared a notable zig-zag in the
share effects, with positive share effects for both men and women in the 55-

http://www.rei.unipg.it/rei/article/view/74 13



REVIEW OF ECONOMICS AND INSTITUTIONS, Vol. 3, Issue 2 - Spring 2012, Article 1

Figure 4 - Employment and Share effects for the Turnaround in Employment per
Capita Growth, 1995-2005 versus 1985-1995

Source: Authors' calculations

Figure 4: Employment and Share effects for the Turnaround in Employment per Capita Growth, 1995-2005 versus 1985-1995
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64 age groups and negative share effects in the 25-34 age groups. This is
likely the result of the aging of the population. It is also the result of post-
1995 reforms which reduced “incentives to withdraw” and discouraged the
early retirement of those in the 55-64 age groups (OECD, 2006, p. 133). It
turns out that the share effects all cancel out, and their sum is only -0.01.
Intuitively, this is because the groups across which the population has been
shifting all have similar employment rates.9

The bottom left quadrant of Figure 4 shows that employment effects in
the Continental countries were less important than in the Nordic and Anglo-
Saxon countries. But there were substantial share effects, particularly for the
25-34 age group.

The bottom right panel of Figure 4 plots data for the Mediterranean
countries. Again, there is the same effect of aging on the share effects, but
the employment effects are substantially larger. 91 percent of the 6.6 per-
centage point increase in the employment rate in the Mediterranean coun-
tries is explained by employment effects, and the remainder by share effects.
Since women started the period with much lower employment than men,

9 There is no reason that share effects have to sum to near zero. For example, if a coun-
try’s employment rates by age stayed constant but the country suddenly went from being
composed mainly of prime age workers to mainly retirees, the associated decline in em-
ployment would be entirely explained by share effects.
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we would expect most of the increase to be concentrated among women.
As it turns out, 70 percent of the total Mediterranean employment increase
can be explained by employment effects for women. Moreover, this increase
is not just concentrated among the young; it is spread across all age groups
except 65+, and is focused on the prime working years.

The pattern of female employment explaining employment changes ex-
tends across three of our four country groups. In addition to the Mediter-
ranean countries, female employment effects explain 68 and 59 percent of
the total employment increases in the Nordic and Anglo-Saxon countries,
respectively. In the Continental countries, female employment contributed
a 1.3 percent increase in aggregate employment, but share effects and male
employment canceled out essentially all of that. In the end, Figure 4 summa-
rizes two important findings of this paper. First, we confirm the result that
the European work force is aging, but aging did not substantially reduce
employment in part because incentives for early retirement were reduced.

The second result is that the majority of employment changes in Europe
following 1995 can be explained by increases in prime-age female employ-
ment. The shift-share analysis helps us narrow down which variables are
likely to be the most important, and these are the variables affecting women
in their prime working years.10 The distinctly different behavior of the fe-
male from the male employment ratios in Figure 4 leads us now to de-
velop regression equations explaining E/N that distinguish between men
and women.

4 The Behavior of the Policy and Institutional Vari-
ables

The basic question addressed in this paper is whether changes in policy
and institutional variables in Europe, including cultural attitudes regard-
ing female labor force participation, contributed to the post-1995 upsurge
in European employment growth. In this section we first examine the time
series behavior of the policy and institutional variables and then examine
the background of these changes.

4.1 Changes in the Policy and Institutional Variables

Figure 5 shows the time series behavior for the six policy/institutional
variables for our four country groups. The first of these is the tax wedge,
defined as the total percentage rate of personal income and payroll taxation.
This variable exhibits a sharp turnaround at exactly 1995 for all the groups

10 For instance, both Allard and Lindert (2006) and Bassanini and Duval (2006) study the
effects of retirement benefits. Our shift-share analysis shows that changes in employment
rates of those around retirement age were not large enough to explain substantial amounts
of variation in aggregate employment.
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Figure 5 - Policy and Institutional Variables, 1980-2003

Source: Authors' calculations
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except the continental countries. The largest decline was in the Anglo-Saxon
countries, where taxes fell from 26 percent of income in 1995 to only 17
percent by 2002. The declines in Mediterranean and Nordic tax rates were 3
and 6 percentage points, respectively.

Copyright c© 2012 University of Perugia Electronic Press. All rights reserved 16



Dew-Becker, Gordon: The Role of Labor-Market Changes in the Slowdown of European Productivity Growth

The OECD index of employment protection legislation (EPL) also ex-
hibits a sharp turnaround at the same time; it was relatively flat until the
early 1990’s and then exhibited a substantial decline in the Nordic and Me-
diterranean countries. The index of product market regulation (PMR) de-
clined through almost the entire period, though the decline began at varying
times in the different country groups. Union density shows similar behav-
ior by declining steadily over the entire period plotted in Figure 5 except for
the Mediterranean countries.

Unemployment benefits as measured by the average replacement rate
(ARR) displays the opposite trend as do the other variables. If anything,
ARR rose during our sample. Overall the behavior of these policy/insti-
tutional variables does not support a simple story that these variables turned
around in tandem after 1995 and provide the main explanation of the em-
ployment and productivity turnarounds illustrated in Figures 1 and 2 above.
The most promising variables for this interpretation are the tax wedge, EPL,
and to a lesser extent PMR.

It is important to note that the country group averages displayed in Fig-
ure 5 represent an expositional device that has no bearing on our subsequent
regression analysis. Our regressions attempting to explain the behavior of
growth in employment per capita and in labor productivity are based on
data for 14 individual countries for each year, not the four country groups.

4.2 Background of the Changes

Why did policies move in the 1970s and 1980s in the direction that re-
duced employment per capita? There is a consensus view that this occurred
because policies adopted to fight unemployment had adverse effects on em-
ployment per capita (see Nickell, Nunziata, and Ochel 2005). To deal with
the individual hardship caused by higher unemployment, governments in-
creased the generosity and duration of unemployment benefits. To limit the
increase in unemployment itself, they attempted to regulate layoffs through
employment protection legislation (EPL). To spread the available jobs across
the population, they resorted to legislation favoring early retirement and
shorter hours of work, so-called “work sharing” (Alesina et al. 2006).

As shown in Figure 5, the policy and institutional variables turned
around at different times in different countries, with the clearest post-1995
turnaround in the tax wedge in three of the four EU country groups. A cat-
alyst for the post-1995 turnaround was the 1994 OECD Jobs Strategy. This
landmark agenda had a major influence on EU policymakers to shift their
focus from alleviating the impact of high unemployment to reforming labor
markets with the aim of raising employment per capita. Five of the ten key
recommendations of the 1994 OECD Jobs Strategy involved turning around
several of the key policy variables that enter into our analysis of the growth
rates of employment per capita and productivity. These included reforming

http://www.rei.unipg.it/rei/article/view/74 17



REVIEW OF ECONOMICS AND INSTITUTIONS, Vol. 3, Issue 2 - Spring 2012, Article 1

EPL, PMR, and ARR (see OECD, 2006, p. 24).
The Lisbon Agenda of 2000 reinforced the change in emphasis toward

raising the ratio of employment per capita, especially for females, by reduc-
ing the unemployment rate and particularly by raising the labor-force par-
ticipation rate. Quantitative targets were set for the employment-population
ratio of women in 2005 and 2010 (Pissarides et al. 2005).

Several policies were changed that are not included in our regression
analysis. Unemployment benefits were reformed not only by reducing the
unemployment benefits ratio (ARR), but also by reducing the duration of
benefits. Another change that is difficult to quantify is the strictness with
which eligibility for unemployment benefits was administered, so-called
“gate-keeping mechanisms” (OECD, 2006, p. 62, 75).

Overall, it would appear that the turnaround in the policy and institu-
tional variables was a very gradual process, reacting at first to high unem-
ployment by adopting measures that made labor more expensive, but then
recognizing after some lag the benefits of making labor cheaper. Given the
long lags evident in this process, and the very different timing of the turn-
around in the policy and institutional variables, we are not concerned that
these variables are systematically endogenous to the time-series behavior of
employment per capita or of labor productivity.

5 The Response of Employment per Capita to Pol-
icy and Institutional Changes

The point of departure for our study of the EU employment turnaround
is a substantial literature that debates the sources of the postwar decline in
the ratio of EU to US hours per capita – 48 percent (in logs) from 1960 to
1995. There is widespread agreement that Europe made labor more expen-
sive, at least before 1995, but less on the ultimate causes. There is much less
work on understanding how much of the post-1995 turnaround in H/N can
be linked to a reversal of the underlying policy and institutional variables.

5.1 The Previous Literature on Changes in Hours per Capita
and Employment per Capita

Prescott (1994) is the best-known advocate of the view that the sharp
decline in European hours per capita is entirely due to high labor taxes.
Prescott establishes his result with theory and calibration methods, and
a paper that interprets his results by Alesina et al. (2006) calculates that
Prescott’s elasticity of hours per capita to a change in the tax wedge is -0.92.
The Alesina et al. paper argues that, because males have a small labor elas-
ticity, the tax elasticity may be only as high as -0.40 to -0.45.

Several papers, including Davis and Henrekson (2004), attempt to re-
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place the assumed tax elasticity of Prescott with elasticities estimated from
the data. They find a tax elasticity of -0.22, but their results are qualified
by using data only for four years between 1977 and 1995. A paper closely
related to ours is Allard and Lindert (2006). Their aim is to sort through all
of the exogenous policy variables that might have reduced European hours
and employment, but, surprisingly, they do not notice the post-1995 turn-
around in hours or in employment per capita. In the end the Allard-Lindert
analysis is uni-dimensional. They pluck candidates to explain lower Euro-
pean hours growth or productivity growth, with no recognition that there
may be a negative tradeoff between them. They also fail to recognize that
there may be a two-way causation between productivity and employment
changes.11

5.2 Regression Equations Explaining Employment per Capita

The most recent and convincing paper in this literature is from Bassanini
and Duval of the OECD (2006), hereafter B-D, who explain movements in
the unemployment rate and per-capita employment in a variety of econo-
metric specifications. We incorporate their data developed at the OECD but
provide a different set of regression equations that are used both to obtain
coefficients on the effects of alternative policy and institutional variables.
Unlike B-D and previous authors, we use the estimated coefficients to esti-
mate counterfactual simulations. Did the post-1995 upsurge in employment
per capita respond to changes in our set of variables, or was there an unex-
plained component?

Since we are asking different questions than B-D, we use a somewhat
different specification than theirs. Whereas B-D studied the determinants of
changes in employment per capita in 20 OECD countries, including the US,
Canada, and Japan, our sample consists of the EU-15 minus Luxembourg.
We also weight our regressions by population in order to provide the most
appropriate results for discussing the EU, in contrast to their unweighted
regressions that give the same importance to Luxembourg and the United
States. The larger countries better represent the EU as a whole and should be
treated as such in the regressions.12 Furthermore, in the interest of obtaining
results that apply at the aggregate level, we run regressions using the total
employment rate, not just broken down by age and gender.

Last, we run the regressions in growth rates, rather than levels, because

11 Among other previous sources estimating regressions to explain changes in European
labor input are Beaudry and Collard (2001), Blanchard and Wolfers (2000), and Pissarides
et al. (2005). Ljungqvist and Sargent (2006) have joined the debate with Prescott by em-
phasizing the disincentive role of the welfare state that is paid for by the tax wedge. A
comprehensive list of such studies is presented in OECD (2006, p. 93), but this list applies
only to studies in which the dependent variable is the unemployment rate, not E/N.

12 Tables 4 and 5 below display results comparing identical specifications with and without
population weights.
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we have found that the residuals in the levels regressions seem to follow
a random walk.13 Our basic model posits that the level of employment is
driven by the levels of the policy variables and the output gap. We then
take the first difference of the entire equation so that the actual regression is
of the growth rate of the employment rate (E/N) on the growth rates of the
policy variables and the change in the output gap.14

In addition to the important change from levels to logarithmic growth
rates, there are several other technical details in our regressions that differ
from B-D and make them more appropriate for the questions that we ask in
this paper. Our baseline results differ from those of B-D by including males
and females from ages 15-64 rather than their 25-54, by eliminating splits
(pre, post 1992) in country effects for Germany, Finland, and Sweden, and
by further filling in some missing data in their data set so that our results
cover 1979-2003 rather than their 1982-2003.15

5.3 Employment Regressions Based on OECD Employment
Data

Table 3 presents our regression results for total employment per capita
for both sexes and then separately for men and women. The data begin in
1979 and so the variables, expressed in the form of rates of change, begin in
1980 and extend through 2003. The observations are across all years and all
the EU-15 countries excluding Luxembourg. Thus we have more than 300
observations. Our device of summarizing the four EU country groups in
part 2 of this paper has no impact on the regression analysis. The observa-
tions that we examine here are for individual countries, year-by-year, and
the country aggregates are not included in any way.

The explanatory variables are arranged in groups. The first four rows,
corresponding to the first four frames of Figure 5, exhibit the four policy
variables, that is, the tax wedge (TW), employment protection legislation
(EPL), product market regulation (PMR), and the average replacement rate
of unemployment insurance (ARR). The next two explanatory variables are
better described as “institutional” rather than “policy,” namely union den-
sity and a dummy variable for “high corporatism.” The first six rows of ex-
planatory variables would be expected to have negative coefficients, as they
represent factors that make labor more expensive and thus to reduce E/N.
The next explanatory variable is the change in the output gap, a measure
of the influence on employment of the business cycle. Finally, we also in-
clude a dummy variable equal to 1.0 after 1995 and 0.0 before 1995, to detect

13 This fact likely explains Bassanini and Duval’s finding of R2’s equal to 1.0.
14 The final regressions are actually run with two-year changes of the policy variables ex-

pressed as an annual rate. This allows their effects to have up to a one year lag. The
coefficients reported all correspond to the long run relationship between the levels of the
variables and the level of the employment rate.

15 Details are in the data appendix.
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Table 3 - Regressions of Employment per Capita Growth on Policy and Institutional
Variables, 1980-2003

  Combined Men Women 

Δ Tax Wedge -0.28 *** -0.21 ** -0.37 *** 

Δ Employment Protection Legislation  0.25 
 

0.34 
 

-0.14 
 Δ Product Market Regulation  -0.55 

 
-0.29 

 
-0.75 

 Δ Average Replacement Rate -0.17 *** -0.11 ** -0.27 *** 

Δ Union Density -0.47 *** -0.41 *** -0.56 *** 

Δ Output Gap  0.51 *** 0.56 *** 0.46 *** 

Δ High Corporatism -2.76 ** -1.87 * -4.20 *** 

Post-1995 Dummy† 0.95 *** 1.09 *** 0.66 *** 

Nordic 
         Denmark -0.41 
 

-0.64 
 

-0.23 
    Finland -0.43 

 
-0.69 

 
-0.23 

    Sweden -0.88 * -1.12 ** -0.56 
 Anglo-Saxon 

         Ireland -0.33 
 

-1.16 
 

1.38 
    United Kingdom -1.02 *** -1.45 *** -0.41 
 Continental 

         Austria -0.30 
 

-0.87 
 

0.50 
    Belgium -0.16 

 
-0.76 

 
0.82 

    France -0.57 *** -1.16 *** 0.33 
    Germany -1.78 *** -2.44 *** -0.86 ** 

   Netherlands 0.66 * -0.30 
 

2.46 *** 

   Portugal -0.68 * -1.32 *** 0.33 
 Mediterranean 

        Greece -0.14 
 

-0.80 * 1.09 ** 

   Italy -0.54 ** -1.06 *** 0.55 * 

   Spain 0.02 
 

-0.77 *** 1.62 *** 

       R2 0.47 
 

0.47 
 

0.37 
 N 314 

 
312 

 
312 

 RMSE 1.32 
 

1.34 
 

1.65 
  

1

* Indicates significance at 10% level, ** 5%, *** 1%. † Equal to 1 if within 1996-2003, otherwise 0. All regressions
weighted by population.
Source: new specifications and analysis based on data obtained from Bassanini-Duval (2006) and the OECD.
See Data appendix.

changes in the trend that are not explained by the policy and institutional
variables.16

The most important finding from Table 3 is that all of the policy/institutio-
nal variables listed on the first six lines have significant effects with the ex-
pected negative sign with the exception of the EPL and PMR regulatory
variables. The change in the output gap has the expected positive coefficient
at a high level of significance, and the post-1995 time dummy has a signifi-
cant positive coefficient representing a separate cause of faster growth rate
of E/N in Europe for men, women, and the combined both-sex results that
goes beyond the explanation available from the quantitative policy vari-
ables.

16 To call attention again to important differences between our research and that in one
of the more recently published paper on this topic (Ohanian et al. 2007), we include all
policy/institutional variables together whereas they introduce them only as one-by-one
alternatives rather than together, they do not include any variable like the output gap to
control for the business cycle, and they do not consider the possible issue of a time-shift
effect after 1995.
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The negative coefficients for the change in the tax wedge are highly sig-
nificant. Our baseline coefficient for both sexes of -0.28 is lower than that
favored by Alesina et al. (2006) in the range of -0.40 to -0.45 but higher than
the -0.22 coefficient obtained by Davis-Henrekson on the basis of a much
smaller data set than ours. For the results divided by sex, our tax wedge
coefficient for men of -0.21 is not too far below the B-D coefficient of -0.30,
and our female tax-wedge coefficient of -0.37 not too far below the B-D coef-
ficient of -0.50. Given the different samples, time periods, and our shift from
levels to rates of change, differences of this magnitude are to be expected.
The important point to recognize is that changes in the tax wedge are highly
significant determinants of changes in employment per capita.

How much of the change after 1995 do these employment regressions ac-
tually explain? This is perhaps the first paper to ask that question. We have
a set of explanatory variables and regression coefficients for the entire 1980-
2003 period. Figure 6 takes the regression results from Table 3 and converts
those changes in the dependent and explanatory variables into levels.

We can use these 1980-2003 regression coefficients to decompose the
post-1995 behavior of employment per capita based on three assumptions
which correspond to the three lines in Figure 6, in which the top frame re-
ports results for males and the bottom frame reports the results for females.
The “predicted” line plots the prediction of the econometric equations as-
suming the actual values of the policy/institutional variables and the actual
values of the time dummy coefficients. The “Fixed Policy” line sets the six
policy/institutional variables at their 1995 values and calculates how much
difference would have been made to employment if those six variables had
maintained their actual post-1995 values rather than their fixed counterfac-
tual 1995 value. Then the “no dummy” line calculates an alternative results
which eliminate the effect of the time dummy on the results.

The regressions are run with the growth rate of E/N as the dependent
variable. It is quite possible for this growth rate to be negative, as it was
for men as shown in the top frame of Figure 6. The graphs in the top and
bottom frames of Figure 6 convert these growth rates into levels. For both
males and females, the growth rate of employment would have been much
lower without the help of the time dummies.

5.4 Interpretation of the Time Effects

This section provides an interpretation of the time effects estimated in
Table 3. Why might the growth rate of E/N have turned around after 1995
for reasons not related to our six policy and institutional variables? The
1994 OECD Jobs Strategy and the 2000 Lisbon Agenda (discussed above in
section 4.2) focus their reform efforts on a primary goal of boosting the ratio
of employment per member of the working population (E/N), particularly
for women. In 1978 the female E/N ratio ranged between 54 percent in
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Figure 6 - EU-15 Male and Female Employment per Capita. Simulations, 1980-2003
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Sweden and 25 percent in Spain, with an EU-15 average of 35 percent. By
2003 this ratio had remained the same for Sweden at 54 percent but had risen
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for Spain to 36 percent and for the EU-15 to 43 percent. The quantitative
goals of the Lisbon reforms were very ambitious, to raise the EU average
to 57 percent by 2005 and 60 percent by 2010 (Pissarides et al. 2005, pp. 9-
10). We observe in Figures 4 and 6 a substantial increase in employment per
capita for women, particularly in the Mediterranean countries. What caused
the ongoing convergence in employment per capita for women compared to
men, and for Mediterranean women in particular?

Our basic regression results in the third column of Table 3 imply that
there was a substantial shift over time captured in the largely positive coun-
try fixed effects for females plus the added impact of the post-1995 time
effect. For Spanish females, there was a country-specific positive growth
rate of female employment per capita of 1.62 percent between 1980 and
1995 period, rising by 0.66 percent to 2.28 percent subsequently. We need
to determine the causes of this substantial shift in the actual employment
rate of Spanish women from 25 percent in 1978 to 36 percent in 2003, a total
increase of 44 percent, or an annual log growth rate of 1.46 percent.

Basic explanations for the movement of women into the labor force begin
with the literature on the United States where female participation surged
between 1965 and 1985 (as summarized in Pissarides et al. 2005, pp. 26-
28). The invention and diffusion of consumer durables freed up the time
of women previously devoted to household drudgery, and the arrival of
contraceptives provided a chance for women to gain control over the timing
of pregnancies and work effort. This effect has been christened by Galor and
Weil (1996) as “female-biased technological change.”

“Persistence” and “social norms” are often discussed in this literature.
Once mothers entered the labor force, it became more acceptable for daugh-
ters and their sisters to enter. Authors suggest that there was simultane-
ously a new acceptance of market employment by potential female employ-
ees, and a change by employers in their willingness to accept that new em-
ployees would be females.

Previous research (including Bertola, Blau, and Kahn 2002 and Davis
and Henrekson 2004) notes the relatively small size of the retail and service
sectors in Europe compared to the United States, and this formerly deprived
women of opportunities for flexible and part-time employment in these sec-
tors. Reduction of product market regulations may have played some role in
allowing women to enter the labor force, but that cannot explain the positive
post-1995 dummies in our regressions since PMR is included as a regressor.

An important recent innovation in European labor markets is tempo-
rary job contracts. These allow employees to be hired without the previous
overhang of regulations against firing. These new types of contracts may
explain the role of the positive time dummy variables in the regressions of
Table 3, but they are part of the definition of the EPL variable and indeed
the reduction of regulations preventing temporary employment contracts is
the single biggest factor that caused the OECD’s EPL index to decline after
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1995 (OECD, 2006, p. 95). The growth of temporary contracts was very im-
portant in contributing to the growth of E/N in Spain (Paramio and Zoffo,
2005).

In addition, increased immigration to countries like Spain (as examined
by Heinz and Ward-Warmedinger 2005) may be an exogenous event helping
to explain why the time dummy in Table 4 is positive. Bentolila, Dolado, and
Jimeno(2007) document that the percentage of foreign-born in the Spanish
population increased from a mere one percent in 1991 to 11 percent in 2006.
These potential new members of the labor force may have been pulled into
Spain by employment opportunities and could have contributed to the post-
1995 increase in the growth rate of employment in Spain.

5.5 Employment Regressions Based on GGDC Employment
Data

We now turn to the primary objective of this paper, which is to relate the
post-1995 mutual positive turnaround in the growth rates of employment
per capita (E/N) and the negative turnaround in in the growth rate of labor
productivity (Y/H). Because the primary data relevant to our study of pro-
ductivity comes from the Groningen Center (GGDC) rather than the OECD
upon which we have previously relied for the decomposition of E/N by sex,
we now present regressions explaining changes in employment identical to
those of Table 3 but now using a different data source for the dependent
variable (the log growth rate of employment per capita). All the data on the
explanatory variables are identical throughout the paper.

These regressions will be used as a first stage for the productivity re-
gressions that are the centerpiece of our analysis. Our goal is to find good
instruments for employment, i.e. variables that explain employment as well
as possible but that have no independent effect on productivity.

Table 4 reports results from the employment regressions. Due to lack of
data, these refer only to both sexes combined, in contrast to the results in Ta-
ble 3 for the two sexes separately. As in Table 3, the observations are across
all years from 1979 to 2003 and EU-15 countries, with exceptions noted in
the data appendix. Column 1 reports results for a simple regression with
country fixed effects. The coefficients on the tax wedge, PMR, ARR, union
density, and the output gap are all significant and have the “correct” signs,
i.e. higher levels of taxes and regulation lower the employment rate. We
find no effects from EPL. This result holds through all of our specifications.
The output gap has by far the most explanatory power for employment,
with a t-statistic of nearly 11. Next most powerful are the tax wedge and
union density. These two variables will be our most powerful instruments
in the productivity regressions.

Column 2 of Table 4 adds a dummy equal to 1 following 1995 and 0
otherwise to account for a possible exogenous shift in the growth of the em-
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Table 4 - First-Stage Regressions of Employment per Capita Growth on Policy and
Institutional Variables, 1980-2003

  (1) (2) (3) (4) 

Δ Tax Wedge -0.38 *** -0.28 *** -0.25 *** -0.15 ** 

 

(0.08)   (0.07)   (0.07)   (0.08)   
                 

Δ Employment Protection Legislation  -0.20   0.86   1.57 * 0.27   

 

(0.82)   (0.79)   (0.87)   (0.83)   
 

                

Δ Product Market Regulation  -1.11 * -0.44   0.66   -0.05 

 

 

(0.57)   (0.55)   (0.62)   (0.67) 

  

              

 

Δ Average Replacement Rate -0.21 *** -0.18 *** -0.13 ** -0.18 *** 

 

(0.05)   (0.05)   (0.05)   (0.05)   
 

                

Δ Union Density -0.43 *** -0.46 *** -0.45 *** -0.41 *** 

 

(0.11)   (0.10)   (0.10)   (0.11)   
 

                

Δ High Corporatism  -2.27 ** -2.04 ** -1.70 * -1.59 * 

 

(1.04)   (0.98)   (0.86)   (0.96)   
 

                

Δ Output Gap  0.54 *** 0.52 *** 0.51 *** 0.38 *** 

 

(0.05)   (0.05)   (0.05)   (0.06)   
 

                

Post-1995 Dummy† ---- 

 

0.94 *** 0.86 *** 1.15 *** 

   

(0.15)   (0.17)   (0.44)   
   

            

R2 0.46 

 

0.52 

 

0.48 

 

0.59 

 N 320 

 

320 

 

320 

 

320 

 RMSE 1.25 

 

1.18 

 

1.31 

 

1.09 

 Weighted by Population Yes 

 

Yes 

 

No 

 

Yes 

 Year Dummies Included  No 

 

No 

 

No 

 

Yes 

  * Indicates significance at 10% level, ** 5%, *** 1%. Time and fixed effects coefficients not reported. † Equal to 1
if within 1996-2003, otherwise 0. All regressions include country fixed effects.
Source: Authors’ Calculations.

ployment rate. The coefficient on this dummy is highly significant and indi-
cates that average employment growth across Europe rose by nearly a full
percentage point following 1995 (the accompanying box discusses possible
reasons for this shift in employment growth after 1995). The other coeffi-
cients remain largely unchanged. The only notable differences are that the
coefficients on ARR and union density rise somewhat.

Columns 3 and 4 present two important robustness tests for the model.17

In column 3 we drop the population weights. The results are nearly identi-
cal to column 2. All of the changes in the coefficients are less than one stan-
dard error. EPL becomes marginally significant, but this result is unique to
column 3. In column 4 we add dummies for each year so that the model is
fully saturated, i.e. there is a dummy for each country and each year. Our
results remain essentially unchanged. The coefficient on the tax wedge de-
clines somewhat, to only -0.15, and the coefficient on corporatism declines

17 In the appendix we include a table of extra robustness tests. When Spain or the Mediter-
ranean countries are excluded, we find that the coefficient on the post-1995 dummy falls
from 0.9 to 0.7. When the US is included with its own post-1995 dummy, the coefficient
on that variable is -0.38, indicating an unexplained decline in US employment growth,
primarily due to a substantial decline in the US labor force participation rate of youth that
has been widely noted and discussed.
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to -1.59, being significant at only the 10% level. We view the inclusion of
the year-by-year time dummies as a robustness check, not a part of our ba-
sic results, and it is encouraging that this robustness check makes very little
difference to our basic results.

Column 2 is our preferred specification and will be used as the first stage
for instrumental variables regressions explaining the annual growth rate of
labor productivity in section 6. We have a number of candidate instruments:
union density, ARR, high corporatism, the tax wedge, and the post-1995
dummy. The prime test for whether these instruments are valid is whether
they have an independent effect on productivity, which we will examine
below. We will also further discuss the intuition behind our identification.
The post-1995 dummy in particular is somewhat questionable and will not
be used in our primary regressions.

6 The Impact of Policy and Employment on Pro-
ductivity

We now combine all the aspects of growth in employment per capita and
in output per hour in the European economy since the late 1970s in order
to estimate the effect of employment growth on productivity growth. As
before, we focus on the turnaround after 1995.

Before presenting the empirical results, it is worth stopping to under-
stand why there might be a causal relationship between productivity and
employment. Standard models of production posit that labor productivity
is an increasing function of the quantity of capital supplied per worker.18 If
the capital stock is fixed in the short-run, that is, if any response of invest-
ment to changes in labor market conditions takes time, measured as several
years. When employment rises, the capital to labor ratio falls, driving labor
productivity down.

If investment responds quickly and positively to changes in employ-
ment, then the tradeoff between employment and productivity will be quan-
titatively small. Alternatively, if capital responds slowly or not at all, then
the tradeoff will be long lived. In general, theory tells us to expect a re-
sponse of investment, but this is unlikely to occur with sufficient speed to
obscure the short-run productivity-employment tradeoff.

If employment increases but the new workers are on average less skilled
than those who were already working, then we will also find a negative
relationship between employment and productivity. The remainder of Sec-
tion 6 is devoted to quantifying this tradeoff. If it exists, it has important

18 We can consider a constant returns to scale production function F(K,L). Constant re-
turns implies that we can write F in its so-called “intensive form” F(K,L) = L·F(K/L,1)
= L·f(K/L). We then can write labor productivity as Y/L = f(K/L), where f is an increas-
ing and concave function.
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implications for policy choices.

6.1 Reduced Form Regressions

We attempt in this subsection to unite two separate but related strands
of literature. The first is the work discussed in Section 5.1 and 5.2 that an-
alyzes the determinants of employment. The second literature is the one
that examines the relationship between productivity and employment. La-
yard, Nickell, and Jackman (2005) in their first two chapters provide mi-
croeconomic foundations for the classic labor supply and demand frame-
work. Subsequent researchers used various methods to quantify the short-
run employment-productivity tradeoff;19 they were essentially tracing the
labor demand curve. In this and the following sections, we merge these two
strands of research, attempting fully to quantify the effects of policy choices
on productivity and employment, and to begin to identify the mechanisms
through which these choices act. As indicated before in the introduction,
our analysis is static and of short-run. It does not trace through the full dy-
namic response of productivity to employment, because we do not find that
as of 2003 Europe had begun to experience the dynamic response predicted
by theory.

The structural model in the previous section provided two reasons why
an increase in employment can create a short-run negative relationship be-
tween employment and productivity—that is, a downward sloping short-
run labor demand curve. When employment rises, the capital to labor ra-
tio necessarily falls since investment cannot respond instantaneously. Sec-
ondly, when employment rises the new workers tend to be less skilled and
less experienced. Following an increase in employment, it takes time for the
capital stock to grow enough so that the capital to labor ratio returns to its
initial level and for average experience to rise.

Following the work of past authors, we begin with a simple regression
of productivity growth on growth in employment per capita, the results of
which are reported in Table 5.20 As in Section 5, the model underlying this
regression is one in which the level of productivity is affected by the levels
of employment and the policy variables. We take first differences before
running the regression.

Of the policy variables, EPL and ARR both have significant effects on
productivity after controlling for employment, which rules them out as valid
instruments. Both of their coefficients are positive, a result that is robust
across all of our specifications. This result is surprising because we usu-
ally think of government regulation as interfering with the market and low-

19 Bourles and Cette (2005) are the state of the art in this literature, but see also Beaudry and
Collard (2001), Beaudry, Collard, and Green (2005) and McGuckin and van Ark (2005)
among others.

20As in the employment regressions above, the sample is the EU-15 excluding Luxembourg
for 1980-2003 and observations are weighted by population except as noted otherwise.

Copyright c© 2012 University of Perugia Electronic Press. All rights reserved 28



Dew-Becker, Gordon: The Role of Labor-Market Changes in the Slowdown of European Productivity Growth

Table 5 - Second-Stage Regressions of Productivity Growth on Employment per
Capita. Growth and Policy and Institutional Variables, 1980-2003
 

  (1) (2) (3) (4) (5) (6) 

Employment Rate -0.84 *** -0.64 *** -0.74 *** -0.64 *** -0.63 *** -0.62 *** 

 
(0.04)   (0.20)   (0.10)   (0.12)   (0.14)   (0.16)   

 
                        

Δ Tax Wedge -0.04   ---- 
 

---- 
 

---- 
 

---- 
 

---- 
 

 
(0.06)   ---- 

 
---- 

 
---- 

 
---- 

 
---- 

  
    

          

Δ Employment Protection Legislation  1.82 *** 1.66 *** 1.77 *** 1.62 ** 1.07   1.19 * 

 
(0.62)   (0.65)   (0.60)   (0.63)   (0.81)   (0.64)   

 
                        

Δ Product Market Regulation  0.48   0.56   0.54   0.58   0.98 * 0.8   

 
(0.43)   (0.45)   (0.44)   (0.44)   (0.56)   (0.52)   

 
                        

Δ Average Replacement Rate 0.10 *** 0.14 *** 0.12 *** 0.13 *** 0.13 ** 0.14 *** 

 
(0.04)   (0.05)   (0.04)   (0.05)   (0.05)   (0.05)   

 
                        

Δ Union Density -0.06   0.03   -0.02 
 

---- 
 

---- 
 

---- 
 

 
(0.08)   (0.12)   (0.09) 

 
---- 

 
---- 

 
---- 

  
          

       

Δ High Corporatism  -0.94   -0.49   -0.73 
 

---- 
 

---- 
 

---- 
 

 
(0.77)   (0.94)   (0.82) 

 
---- 

 
---- 

 
---- 

  
          

       

Δ Output Gap  0.78 *** 0.68 *** 0.73 *** 0.67 *** 0.74 *** 0.76 *** 

 
(0.04)   (0.11)   (0.07)   (0.08)   (0.09)   (0.08)   

 
                        

Post-1995 Dummy† 0.06   -0.14   ----    -0.14   0.15 
 

---- 
 

 
(0.13)   (0.24)   ----    (0.18)   (0.21) 

 
---- 

              

R2 0.65 

 

0.63 

 

0.64 

 

0.62 

 

0.52 

 

0.69 

 N 320 
 

320 
 

320 
 

320 
 

320 
 

320 
 RMSE 0.92 

 
0.95 

 
0.93 

 
0.95 

 
1.18 

 
0.86 

              
Weighted by Population Yes 

 
Yes 

 
Yes 

 
Yes 

 
No 

 
Yes 

 Year Dummies Included No 
 

No 
 

No 
 

No 
 

No 
 

Yes 
 

Exogenous Instrument(s) None 
 

Tax wedge 
Tax wedge  

Post-1995 TE 

Tax wedge  
High Corp.  

Union Dens. 

Tax wedge  
High Corp.  

Union Dens. 

Tax wedge  
High Corp.  

Union Dens. 

 * Indicates significance at 10% level, ** 5%, *** 1%. Year and country dummy coefficients not reported. † Equal to
1 if within 1996-2003, otherwise 0. All regressions include country fixed effects.
Source: Authors’ Calculations.

ering productivity. The result that unemployment insurance could raise
productivity is not original to this paper, however. Acemoglu and Shimer
(1999, 2000) develop a model of employment with matching in which higher
unemployment benefits give firms incentives to create better matches and
hence higher productivity. Similarly, EPL, by making employer-employee
relationships last longer, could increase job-specific human capital.21

Past authors, most notably McGuckin and van Ark (2005), have tested
whether there is a long run effect of employment on productivity. That is,
they regress multi-year averages of productivity growth on the same av-
erages of employment growth. An alternative to this method is to regress
productivity on both the current and lagged values of employment growth.
If the long run impact of employment on the level of productivity is zero,
then the initial negative coefficients of employment should be followed by
offsetting positive coefficients on the lags of employment growth. When
we add lagged values of employment to the productivity regressions, the
results are entirely unchanged. In other words, we find that the short-run

21 Barbara Petrongolo initially pointed this out to us.
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effect of employment seems to be permanent.22 This result is consistent with
our finding in Figure 3 and Table 2 above that growth in capital slowed in
Europe while growth of employment was increasing.

We suggest three speculative explanations for a minimal response of in-
vestment to employment growth. First, new inexperienced entrants to the
labor force could be employed in retail, trade, and service establishments
that were previously underutilized. If PMR previously required that shops
be closed in evenings and on Sundays, and PMR was loosened to allow
longer hours, then some of the new employees might have been employed
with the same capital stock that existed before. We think this is an important
reason why capital investment did not respond to the increase of employ-
ment, especially in the trade and service sectors.

The second explanation relies on the fact that marginal workers tend to
be the least skilled and have the least income. Workers with low incomes
are likely to have relatively high marginal propensities to consume out of
income. In this case, the income that goes to the new entrants to the labor
force may not drive up saving or investment.

A third more speculative explanation for the failure of investment to re-
spond to higher EU E/N concerns the cross-border aspect of capital invest-
ment within Europe. If the Spanish E/N increases because of an inflow
of previously at-home females and of immigrants from Morocco, does that
trigger an inflow of investment to Spain from other countries? It is possible
that this provides an incentive to domestic and foreign investment firms to
invest more in the Spanish retail and service sectors, but this response time
may be very long, at least longer than the time horizon of this paper.

6.2 Identifying Causation by Using Instrumental Variables

Up to this point these regressions do not identify causation from employ-
ment growth to productivity growth, because the opposite direction of cau-
sation could create the same negative productivity-employment correlation.
That is, the regression would not be identifying the slope of the short-run
labor demand curve.23 For example, a classic technology shock, such as the
internet revolution, could raise worker efficiency and productivity and lead

22 We also ran regressions similar to those of van Ark and McGuckin with moving averages
of employment growth, and our results remained unchanged.

23 Theoretical work, e.g. Acemoglu and Shimer (1999, 2000) and Lagos (2006), using match-
ing models has shown that there may be more complex interactions than the simple
supply-demand framework can describe. In the Acemoglu-Shimer model, unemploy-
ment benefits impact workers’ decisions whether or not to accept job offers. Because
workers are less motivated to accept a job offer when benefits rise, firms essentially choose
a different production function that has higher output per hour worked. Policy only di-
rectly affects employment rates. Because labor supply falls, productivity rises. This is an
interesting alternative mechanism for the productivity-employment tradeoff that we do
not further explore here.
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to a decline in the demand for workers.24 It would change both productivity
and employment growth, and therefore conventional OLS estimates would
be inconsistent.

On the other hand, the classical Real Business Cycle (RBC) technology
shock that causes an economic expansion, simultaneously raising employ-
ment and productivity, would go in the opposite direction as our results
and hence does not present an identification problem. Past studies of the
employment-productivity tradeoff have used various instrumental variables
methods, but they have not included as rich a model of employment dy-
namics as we have developed previously in this paper. We therefore take
advantage of the power of this model to predict employment.

Column 2 of Table 5 reports results from a two-stage least squares (2SLS)
regression using the tax wedge as the instrument. The key identifying as-
sumptions are that the tax wedge has no direct impact on productivity and
that the effect of taxes on productivity is mediated by employment. Since
taxes simply affect the labor supply decision, we see no reason why they
should directly affect labor productivity. Moreover, since the tax wedge
only drives labor supply decisions, presumably any effects on productivity
must be driven by employment.

Table 4 shows that the tax wedge is a good predictor of employment
changes, and Table 5 shows that is has no effect on productivity after con-
trolling for employment.25 We find a highly significant negative coefficient
on employment growth but now somewhat smaller, -0.65 in column 2 as
compared to -0.84 in column 1. The standard error, however, is substan-
tially larger, at 0.20. Our estimated employment-productivity tradeoff is
nearly identical to that estimated by Bourles and Cette (2005), even though
they also used a slightly different sample in terms of countries and years
included and a substantially different set of instruments.

It is worth asking whether the tax wedge might be somehow caused by
productivity, and if so, what the results would be. There are two opposing
ways that taxes might be driven by productivity. First, governments might
raise taxes when the budget is in deficit, and lower them when there is a
surplus. In that case, we would expect to see taxes fall when labor pro-
ductivity is high, and vice versa. This would induce a negative correlation
between taxes and productivity. Since employment is negatively related to
tax rates, this would imply a positive relationship between employment and
productivity. A tax policy responding to fiscal balances would run against
our results and hence does not present an identification problem.

In order for taxes to be an invalid instrument, they would need to be pos-
itively correlated with productivity. Suppose governments follow a Keyne-

24 See, e.g. Basu, Fernald, and Kimball (2006).
25 Our 2SLS regressions also pass the Sargan test for instrument validity. We can never

reject the null hypothesis that our instruments are valid even at the 20 percent level. The
regressions using alternative sets of exogenous instruments also pass this test.
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sian policy whereby they raise tax rates during booms, when productivity
is high, and lower taxes during recessions when productivity is low. In that
case, taxes would be positively correlated with productivity. Since employ-
ment is negatively correlated with the tax wedge, this would mean that we
should find a spurious negative correlation between productivity and em-
ployment.

It is not possible in our model statistically to differentiate between these
two stories about taxes. We therefore present a set of alternative identifi-
cation strategies in the appendix. We drop the tax wedge and use only the
high corporatism dummy and union density as instruments and find results
nearly identical to those obtained using the tax wedge. The appendix also
explores using alternative lag structures, dropping the output gap from the
right hand side of the regression, and changing the sample of countries. In
some specifications, the coefficient on employment is no longer statistically
significant, but it is never less negative than -0.24, and the point estimate is
almost always more negative than -0.40.

Moving back to our main results, the size of the coefficient we find on
employment is surprisingly large. A coefficient of -0.64 on employment
growth is larger than a simple Cobb-Douglas production function would
predict. That model would tell us that we should expect the coefficient on
employment to be equal to the capital share of income in the economy. We
find a value of -0.64 that is roughly twice the typical one-third share of cap-
ital. This is evidence in support of the proposition that when employment
rises, the new workers tend to have lower human capital, which could be
embodied in education, acquired skills, or simply experience.

Column 3 adds the post-1995 dummy as an instrument. Identification
with the dummy variable comes from regressing the average unexplained
productivity change after 1995 on the average unexplained employment
change. In other words, we are taking the entire employment residual as
being exogenous. A motivation for this method would be that most of the
change following 1995 was driven by social factors encouraging female em-
ployment such as those discussed above in Section 5.4, or by policy variables
not included in the regressions, rather than reverse causation from produc-
tivity to employment. The main advantage of making this assumption is
that we cut the standard error on the employment coefficient in half, from
0.20 to 0.10. The point estimate rises somewhat to -0.74. This model, as all
of our others, passes the (admittedly weak) Sargan test for instrument va-
lidity. Moreover, it is notable that in none of the regressions in Table 5 or
the appendix do we find a significant coefficient on the post-1995 dummy
in the second stage. That said, in the interest of conservatism, the remainder
of the results are identical to those in column 2.

In columns 4 to 6, we take every variable that was significant in the em-
ployment regressions but not the productivity regressions and use them as
instruments. The set includes the tax wedge, union density, and high corpo-
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ratism. This instrument set gives us identification as powerful as in column
4, but without the concerns about reverse causation. In this case, the coeffi-
cient on employment is still -0.65, with a standard error of 0.11.

Last, columns 5 and 6 add two robustness tests as in Table 4. In column
5, we drop the population weights. This causes the coefficient on PMR to
become substantially larger, and marginally significant, and the coefficient
on EPL to shrink somewhat. The coefficient on employment growth, how-
ever, remains unchanged. In column 6, we add year dummies. This could
be motivated by the possibility that there are common technology shocks
that affect labor productivity in every country in a given year. In this case,
we find a somewhat larger standard error on the employment coefficient.
The coefficient on EPL also declines somewhat, from 1.77 to 1.19. Looking
at Table 5 as a whole, what we are finding is that the negative relationship
between employment and productivity is robust to a variety of different
identification schemes and panel models. We never find a coefficient less
negative than -0.60. The positive effects of EPL and PMR are also robust
across all the specifications.

Our results are somewhat in tension with those found by Nicoletti and
Scarpetta (2003) and Allard and Lindert (2006). Nicoletti and Scarpetta find
a negative relationship between PMR and TFP at the industry level. Al-
lard and Lindert, in macro regressions similar to ours, report three specific
results. They find that EPL and PMR both have negative impacts on pro-
ductivity, and tax wedges have no net effect. Our regressions find near zero
coefficients on all five variables except for PMR and EPL, which have pos-
itive coefficients. The fact that we include a broad set of controls in our re-
gressions helps to explain our different results. Moreover, since we only use
short lags of the policy variables, it is possible that Allard and Lindert are
taking account of much longer-term behavior (i.e. over the span of decades)
than in our results.

6.3 Post-1995 Simulations

Table 6 reports turnarounds in productivity and employment growth for
the four country groups. Recall that all these results are based on regres-
sions for the 14 EU countries, and the country group averages emerge for
expositional purposes only after the regressions are run. For each group, we
report pre- and post-1995 growth rates for the actual data, predicted values
from the regressions, and a counterfactual simulation in which the policy
variables are fixed at their 1995 levels.

It is easiest to understand the meaning of this simulation by taking an
example. Let us begin with the data for labor productivity in the Mediter-
ranean countries. For 1980-1995, the regression predicts annual LP growth
of 2.12 percent. Had policy been fixed at its 1995 level for the entire pe-
riod though, productivity growth would have been a somewhat slower 1.82
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Table 6 - Actual, Predicted, and Counterfactual Simulations of Productivity and Em-
ployment Growth

  

Labor Productivity 

 

Employment per Capita 

    Actual Predicted Fixed Policy Policy Effect   Actual Predicted Fixed Policy Policy Effect 

Mediterranean 

Pre-95 2.53 2.12 1.82 0.30 

 

-0.27 0.06 0.35 -0.29 

Post-95 0.52 0.90 1.18 -0.28 

 

1.87 1.63 1.46 0.17 

Change -2.01 -1.23 -0.65 -0.58 

 

2.14 1.57 1.11 0.46 

Continental 

Pre-95 2.26 2.38 2.41 -0.03 

 

-0.04 -0.12 -0.28 0.16 

Post-95 1.76 1.57 1.75 -0.18 

 

0.76 0.92 0.80 0.12 

Change -0.50 -0.81 -0.66 -0.15 

 

0.80 1.04 1.08 -0.04 

Nordic 

Pre-95 2.00 2.33 2.27 0.06 

 

-0.61 -0.80 -0.64 -0.17 

Post-95 1.92 1.38 1.80 -0.41 

 

0.70 1.02 0.73 0.29 

Change -0.08 -0.95 -0.47 -0.47 

 

1.31 1.82 1.36 0.46 

Anglo-Saxon 

Pre-95 2.52 2.56 3.14 -0.57 

 

-0.23 -0.25 -0.92 0.67 

Post-95 2.23 2.13 2.57 -0.44 

 

0.83 0.86 0.26 0.60 

Change -0.29 -0.43 -0.57 0.13 

 

1.06 1.12 1.18 -0.07 

EU-15 

  

Pre-95 2.32 2.33 2.39 -0.06 

 

-0.15 -0.15 -0.28 0.13 

Post-95 1.44 1.44 1.73 -0.29 

 

1.16 1.16 0.91 0.25 

Change -0.88 -0.89 -0.66 -0.23   1.31 1.31 1.19 0.12 

 Source: Authors’ Calculations.

percent. So during that span, policy effects raised productivity growth by
0.30 percent per year. In the post-1995 sample, however, with fixed policy,
productivity would have been 0.28 percent higher. The change following
1995 in the “policy effect” column is then the effect on productivity of the
change in policy. For the Mediterranean countries, this comes out to be -0.58
percent. This is nearly half the predicted decline in productivity growth.

In all the country groups except the Anglo-Saxons, we estimate that pol-
icy and institutional changes after 1995 lowered productivity growth. As we
just saw, for the Mediterranean countries, we estimate that policy choices
lowered productivity growth by -0.58 percent per year. For the Continen-
tal countries, the effect was -0.15 percent, while in the Nordic countries, the
effect was -0.47 percent. For the Anglo-Saxon countries, we estimate that
policy changes actually raised productivity growth by 0.13 percent. This is
because pre-1995, they were the only country group with policies that sub-
stantially lowered productivity growth.

Looking at the results of the simulations for employment, we find by
far the largest effect in the Nordic and Mediterranean countries – policy
choices raised growth in the employment rate by 0.46 percent per year in
each group. In the Continental and Anglo-Saxon countries, policy actually
lowered employment growth by 0.04 and 0.07 percent, respectively. This
is consistent with the result that policy also had relatively small effects on
productivity in these groups.

The bottom three rows of table 6 report the results for the full EU-15. For
productivity, of the total negative turnaround of -0.89 percent, the policy
variables drive -0.29 percent, about 1/3. For employment, of the 1.31 per-
centage point increase in growth, only 0.26 percentage points, or 1/5 of the
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total, is explained by the policy variables.
In general, the employment regressions do not explain much of the post-

1995 change in employment – the post-1995 dummy is forced to explain the
majority of the change. The average acceleration in employment growth
across the four groups is 1.33 percent. Since the post-1995 dummy is esti-
mated to be approximately 0.9, there is not much left for the policy variables
to explain.26

Figure 7 plots predictions for the EU-15 that are analogous to Table 6.
The top panel shows the predicted level of labor productivity, with a linear
trend taken out to make it easier to understand. The linear trend is the
average growth rate prior to 1995, so that the decline in the lines following
1995 shows how much productivity fell below where it would have been if
had grown at its pre-1995 rate. The levels of productivity are all set to 100
in 1994. The post-1995 turnaround is immediately apparent in the decline
in the productivity lines displayed following 1995. For the counterfactual
simulation, policy had roughly no effect prior to 1995, but subsequently, it
lowered the level of productivity – accounting for a 2.5 percent decline in
the level by 2003 – about 1/3 of the total.

The third line in Figure 7 shows what happens if the effects of the post-
1995 dummy on employment are turned off. That is, we still allow the
dummy to affect productivity directly, but we simulate employment follow-
ing its pre-1995 growth rate. In order for this exercise to carry any meaning,
we must assume that productivity changes did not drive the post-1995 ac-
celeration in employment; i.e., this would be valid if the employment accel-
eration were driven by social factors. We then find that there would have
been no decline at all in the level of productivity. In fact, productivity would
have risen above its pre-1995 trend.

This is a key finding. If the employment shift in Europe was exogenous,
it explains 100 percent of the decline in European productivity growth since
1995. This result is the same as the finding that the post-1995 dummy in the
productivity regressions is not statistically significant – after controlling for
employment and policy, there is no significant change in European produc-
tivity growth following 1995.27 However, we can explain only 1/3 of the
total decline in productivity using the policy and institutional variables.

The question then becomes whether the unexplained shift in employ-
ment was driven by changes in productivity or whether it was exogenous.
The fact that the post-1995 dummy is insignificant in the productivity re-
gressions, along with the fact that the regressions using the post-1995 dummy
pass the Sargan test for instrument validity, is evidence in favor of the propo-

26 The changes in the output gap can also explain some of the higher rate of employment
growth following 1995.

27 When employment is dropped from the regression, the post-1995 dummy is significant
with a coefficient of -0.70. A similar regression for the US gives a mirror image positive
coefficient of 0.70.
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Figure 7 - Actual, Predicted, and Fixed-Policy Labor Productivity and Employment
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Table 7 - Effects of Unit Standard Deviation Policy Shocks on Employment, Produc-
tivity, and Output per Capita

  Shock Size Employment Productivity Output Per Capita 

Tax Wedge 9.21 -2.67 *** 1.71 *** -0.96 ** 

 
  (0.64) 

 
(0.53) 

 
(0.4)   

 
      

 
  

Employment Protection Legislation 0.87 0.74 ** 0.23 
 

0.97 *** 

 
  (0.36) 

 
(0.37) 

 
(0.31)   

 
      

 
  

Product Market Regulation 0.9 -0.14 
 

0.35 
 

0.21   

 
  (0.24) 

 
(0.25) 

 
(0.22)   

 
      

 
  

Average Replacement Rate 11.31 -0.90 *** 1.37 *** 0.47 * 

 
  (0.34) 

 
(0.31) 

 
(0.25)   

 
      

 
  

Union Density 23.32 -7.93 *** 5.07 *** -2.85 *** 

 
  (1.17) 

 
(1.23) 

 
(1.07)   

 
      

 
  

High Corpratism  1.00 -1.02 ** 0.65 ** -0.37 * 

 

  (0.48) 
 

(0.33) 
 

(0.21)   

    
    

    
 

Note: Standard errors (Delta method) in parentheses.
Source: Authors’ Calculations.

sition that employment was not driven by productivity. Furthermore, in
Section 5.4 above, we discuss social factors, separate from productivity, that
could have driven the unexplained rise in employment. In the end, we have
no statistical evidence that the rise in employment growth was driven by
productivity, and we believe that there are social factors orthogonal to pro-
ductivity that explain recent employment behavior. So there is a solid case
to be made that in fact, we can explain 100% of the decline in European pro-
ductivity, as a combination of labor market liberalization and social changes.

The bottom panel of Figure 7 shows employment results. In this case
no trend is taken out. The effects of policy on employment are estimated to
be smaller than for productivity. The employment rate is predicted to have
risen by 10 percent following 1994, but only 2.3 percent, or 1/5, is driven
by the policy variables. The counterfactual simulation does not begin to
diverge noticeably until 1998. By construction, employment growth is flat
when we drop the post-1995 dummy. So 4/5 of the rise in employment
following 1995 is driven by this unexplained residual.

6.4 The Combined Effects of Policy and Institutions on Pro-
ductivity Growth in Europe

In order to get a better view of the effects of the policy variables on em-
ployment and productivity, we need to combine the effects that act through
both stages of our 2SLS estimation. In particular, the policy variables all
have effects on employment, which will affect productivity, and some also
have independent effects on productivity growth.

Table 7 reports results from this exercise. For each variable, we calculate
the effect of a unit standard deviation shock, where the standard deviations
are measures on post-2000 data (except for the high corporatism dummy,
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for which we simply look at what happens when it is turned on).
Column 1 reports the size of the shocks. Column 2 displays the effect

on employment and column 3 the effect on productivity. In column 4, we
calculate an implicit impact on output per capita where we assume that the
variables have no effect on hours worked per employee. Standard errors
calculated using the Delta method are reported in parentheses. Of the six
variables studied, three have positive net effects on output per capita and
three have negative effects. However, the standard errors on these estimates
are fairly large – only three of the coefficients for output per capita are more
than two standard errors away from zero.

The three variables with a positive net effect on output per capita are
PMR, ARR and EPL. This result is caused by the fact that they all have in-
dependent positive effects on productivity that help overcome the negative
effect on output from lower employment. Even in the case of no indepen-
dent effects, the estimated elasticity of output with respect to employment
is only -0.31, so it does not take a big effect to overcome this. The effect of
PMR on productivity has a very large standard error, so we do not put much
weight on it. For EPL and ARR, on the other hand, the effects on produc-
tivity are highly significant. The positive effect on output per capita of EPL
has a coefficient more than two standard errors away from zero, and the
positive effect of the ARR on output per capita is close to twice its standard
error.

For the tax wedge, we estimate that an increase of 9 percentage points
(where the average level is 30.8 percent) lowers the employment rate by 2.67
percent, but only lowers output by 0.83 percent. This is a relatively small
cost to a policy that chooses higher rather than lower taxes. Moreover, the
standard error on this estimate is small – only 0.4 percent.

The last of the three variables that has a statistically significant effect on
output per capita is union density. The standard deviation of union density
across Europe is 23.32 percentage points. An increase of this magnitude in
union density is predicted to lower the employment rate by 7.93 percent.
It raises productivity, however, by 5.07 percent. Its net effect on output per
capita is then only -2.85 percent. This is still a large change, and the standard
error is only 1.07 percentage points. Looking back at the time-series plot of
the policy variables in Figure 5, we see that changes in union density near
the magnitude of 20 percentage points have indeed occurred within the time
period of our data. In the Anglo-Saxon countries, union density declined
by 20 percentage points between 1978 and 1998. In the Mediterranean and
Continental countries, there were smaller declines of about 6 percentage
points between 1993 and 2003.

Throughout the paper we have explored the interplay between changes
in the growth rates of employment and productivity. Certain qualitative
features are robust. First, the effects of the six policy and institutional vari-
ables on productivity are uniformly positive. This is due to the fact that
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they can work both directly and through decreasing employment. Second,
union density has a robustly negative effect on output per capita, and EPL’s
effect is robustly positive. More importantly, we find this method a useful
framework in which to understand the effects of policy on some of the major
variables of concern in the macroeconomy.

The finding that the six policy and institutional variables all drive pro-
ductivity up is, once again, surprising. It is worth taking a step back to
consider exactly what this result means. First, note that we do not find
that the variables all have direct effects on productivity—only EPL and ARR
have significant coefficients in the second stage regressions. Moreover, one
explanation for these two positive coefficients is that we are seeing residual
effects of these variables on employment that are not captured by the first
stage regression.

The second surprising result is that we find no bounce-back response of
productivity to employment. That is, the lags of employment growth do
not have positive coefficients, indicating that the short-run negative correla-
tion between employment and productivity is actually a permanent effect.
While this result is surprising, we are not aware of other researchers who
have robustly found a bounce-back. Only McGuckin and van Ark (2005)
find that the relationship between 5-year growth rates of productivity and
employment is not significantly different from zero, but they do not include
as extensive a set of controls as we do.

Macroeconomic theory tells us that we should expect a bounce-back. But
theory does not always accord with the facts. Going beyond the data in Ta-
ble 2 on the average post-1995 growth rates of capital per capita (K/N), we
find a uniform pattern across all four European country groups that growth
in K/N declined, in some cases precipitously, in 2000-05 as compared to
1995-2000. This disappointing performance of capital growth lies behind
our surprising result that the employment-productivity tradeoff was per-
manent, at least in the period that we study prior to the worldwide financial
crisis, rather than temporary.

7 Conclusions and Policy Implications

The single most notable change after 1995 in Europe has been hetero-
geneity. Prior to 1995, European countries followed relatively similar paths.
They had high growth rates of productivity, and were converging to the
productivity level of the US. At the same time, they were experiencing high
levels of unemployment and little employment growth.

Following 1995, European countries diverged from each other. In some,
we observe impressive employment growth, both due to policy and to cul-
tural factors including immigration and a greater acceptance of women en-
tering the workforce; in other countries, employment grew more slowly.
This paper studies the negative correlation between growth in labor produc-
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tivity and employment per capita, country by country and year by year. We
link changes in policy and institutional variables to both changes in growth
rates of labor productivity and of employment per capita. We use statistical
methods to control for reverse feedback from productivity to employment,
and we find dual effects of policy on labor productivity and employment.
Our baseline results in Table 6 suggest that, at least in the short run, lower
taxes and looser regulations raise employment growth and reduce produc-
tivity growth. We have identified this negative correlation in reduced-form
regressions that allow both direct and indirect effects of changes in the pol-
icy and institutional variables on productivity growth.

The post-1995 heterogeneity across Europe provides a fertile setting in
which to study the effects of various policy changes, and this heterogeneity
helps us to find significant effects of policy and institutional variables not
only on employment per capita and on productivity, but also on output per
capita. We find that by reducing EPL, PMR, unemployment benefits, and
average tax rates, countries cause productivity growth to decline, partly or
completely offsetting the benefit of higher employment.

Ultimately, the effects of these policy changes on output per capita are
ambiguous. Some factors, such as unions, seem to have a strong negative
effect on output per capita. On the other hand, EPL and unemployment
benefits have a positive effect on output per capita. PMR and the tax wedge,
as far as we can tell, have roughly no effects. It is certainly true that these
results can be fragile, and there are wide confidence intervals around some
but not all of our estimates.

Surprisingly, we find that every one percentage point increase in the tax
wedge only lowers output per capita by 0.1 percent. Since the coefficient on
taxes in the employment regressions is estimated to be approximately -0.3,
the tradeoff between less work and only slightly less income should not be
rejected out of hand in the perspective of the valuable social services that
these taxes can finance.

More generally, the most important innovation of our approach to these
policy questions is to change the current focus of European policy discus-
sions. Europeans in the Lisbon Agenda placed major emphasis on raising
employment per capita, especially of females, but now lament that their
productivity and TFP growth has been slower than the US since 1995. Our
analysis suggests that some of the policy reforms that are at the top of the
European reform agenda may raise employment per capita but may also re-
duce productivity, leaving as in our simulations perhaps negligible effects
on output per capita.28

The reason we find that these policies work is that when employment

28 The policy tradeoff emphasized here is not unique to our paper. Pichelmann and Roeger
(2008) have the same point of departure as this paper about the policy tradeoff. They
minimize its empirical importance based on a simple three-equal VAR model that does
not address any of the issues of simultaneity and endogeneity upon which we focus here.
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growth rises, labor productivity growth declines. If workers were homo-
geneous, we would expect the elasticity of productivity to employment to
equal, at most, to capital’s share of income, about 1/3. We find an elastic-
ity of at least -0.5. This implies a further effect from the fact that marginal
workers tend to be the least skilled and experienced. This is in accord with
our finding that most of the additional workers have been females with lit-
tle previous work experience, and that the recent rise of employment also in
some countries such as Spain consists to a substantial degree of immigrants.

One interpretation of our results is that had employment not risen in Eu-
rope following 1995, labor productivity growth would not have slowed. In
the US though, after controlling for employment and policy, there was still
an unexplained rise in productivity growth. This is reflected in the acceler-
ation of US TFP relative to the EU. In other words, even if employment had
not risen in Europe, productivity growth would still have slowed relative
to the US. Since we do not model TFP in this paper, we cannot explain the
divergence in TFP trends.

Laws that protect incumbents and limit entrance to markets tend to in-
hibit adoption of new technologies. While two of our policy variables (EPL
and ARR) seem to go in the direction of raising income per capita, the ef-
fects of regulation on technological change must also be taken into account
and this additional channel is outside of the scope of our analysis. In the
end, a policy should be judged based on two effects: a static effect and a
dynamic effect. When a policy reform is first enacted, it will have an imme-
diate impact in raising employment while reducing productivity. This is the
short-run static effect that is the subject of this paper. In the long run, there
are two important dynamic effects. The first is that investment may rise
after employment rises. The second is that when policy reforms raise the
incentives for adoption of new technologies, an economy may adopt new
technologies faster and move closer to the technological frontier.

This paper has been only about the static effect. Moreover, we looked
for the first of the two dynamic effects – the response of investment to em-
ployment changes – and were unable to find it. In particular, the growth
of capital per capita slowed rather than increased between 2000 and 2005.
However, the second dynamic effect is critical to the long run prosperity of
Europe. Creation and adoption of new technology is the engine that drives
long run growth. The effects of unemployment benefits are probably driven
by their static component. On the other hand, we find that product market
regulation has few static effects, and it is likely mainly a dynamic policy.
In the long run, liberalization that encourages competition will be a good
thing. This paper shows that liberalization can have short run costs, but
when the long run benefits are large, those costs should not dissuade poli-
cymakers from making the right decision.
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