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Abstract

Policymakers’ efforts to boost trend output growth may be ham-
pered by the presence of a tradeoff between productivity gains and job
creation. This paper presents empirical evidence that the negative re-
lationship between productivity growth and employment growth that
prevailed in the 1960s and 1970s has disappeared since then. This
finding is robust to using alternative measures and including other
explanatory variables. The improved tradeoff may be good news for
policymakers who aim at raising the ‘speed limit’ of the economy.
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1 Introduction

European leaders have agreed upon an agenda (the socalled ‘Lisbon agenda’)
to boost economic growth in the European Union. Currently, income per
head in the EU is roughly 30% below the US, owing to lower rates of labour
utilisation and lower productivity. Catching up requires stimulating either
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employment growth or productivity growth, or both. However, this goal
may be hindered by a negative relationship between the growth of labour
productivity and job growth. It has been widely observed that, as of the
1960s, continental Europe experienced slow employment growth and rela-
tively high increases in labour productivity. By contrast, the United States
created many jobs, but ‘paid’ for this with reduced productivity growth.
See, for instance, Freeman (1988). The existence of a negative relationship
between the growth of labour productivity and job growth would be unfor-
tunate for economic policymakers, as it means they face — at least to some
extent — an unhappy tradeoff between enhancing productivity growth and
stimulating employment growth. The presence of this tradeoff would imply
that government policies may be less than fully effective in increasing the
‘speed limit’, i.e. the non-inflationary rate of output growth.

In this paper, I present evidence that the impact of job growth on pro-
ductivity growth was negative between 1960-80, but not between 1980-2000.
This result is robust to using shorter time-windows, using business sector
rather than economy-wide data and different country weights. The result is
also robust to the inclusion of alternative factors which may explain country
differences in growth of productivity per employee, i.e. differences in the
rate of capital accumulation, differences in hours worked per employee, an
ICT-related technology shock in some countries and the growing popularity
of ‘supply-side policies’ since the early 1980s.

The remainder of this paper is organised as follows. In the next section,
I discuss how employment growth and productivity growth may affect each
other. Section 3 presents empirical results. Section 4 concludes.

2 Theory

Theoretically, there are several reasons to believe that the amount of labour
employed will have a negative impact on labour productivity. One reason
follows from the decreasing marginal return of labour. Increasing the amount
of labour used in production will, ceteris paribus, reduce the capital intensity
of production, which will lead to a lower marginal - and average - output
per worker. A second explanation is skill heterogeneity among workers. The
previous point implicitly assumes that workers are homogeneous, in that
their embodied human capital is equal. In reality, the marginal worker may,
on average, have lower skills than the workers already employed. This can
be due to a selection process which causes more highly skilled workers to be
hired first. According to the same line of reasoning, employment programs
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or subsidies aimed at fostering low-skilled jobs will reduce average labour
productivity.1 Conversely, an increase in labour costs (for instance, due to
a rise in social premiums) is likely to have a relatively large negative impact
on demand for low-skilled workers, which may lead to a rise in the average
labour productivity.

The causality may also run in the reversed direction, in the sense that
labour productivity affects employment. In this case the sign of the im-
pact is more ambiguous. Technological progress enables producing the same
amount of output with fewer workers. The direct effect of this is to reduce
the demand for labour. The indirect effect is that, ceteris paribus, higher
productivity causes a decline in unit labour costs, which will lead to a higher
demand for output, which triggers a higher demand for labour. Whereas the
direct effect implies a negative relationship between labour productivity and
employment, the second effect implies a positive relationship. The positive
effect is likely to be important at the industry level, but much less so at the
aggregate (national) level.2

In this paper, I show that the long-run tradeoff at the national level seems
to have improved considerably over the past four decades. Before turning
to the empirical analysis, I will present a simple model to illustrate, first,
that one would expect a negative relationship between productivity growth
and employment growth and, second, what other factors may distort the
picture. For simplicity, take a Cobb-Doublas production function3

Y = AKβL1−β, (1)

where Y is output, A is an efficiency parameter (often interpreted as dis-
embodied technological progress), K is capital, L is labour and β is the
capital-elasticity of output (0 < β < 1). Taking logs and then taking total
differentials yields

y = a+ βk + (1− β)l, (2)
1See Pomp (1998) for an analysis of composition effects which may affect the observed

development of labour productivity.
2 In an sector-level analysis for the British economy, Salter (1960) finds that industries

which have achieved substantial increases in output per head have also been successful
in other respects, such as creating employment. Salter ascribes this phenomenon to the
negative impact of productivity growth on unit labour costs, based on the assumption
that the wage rate reflects productivity developments at the national level, so that sector-
specific productivity increases are not fully reflected in wage increases. Salter’s line of
reasoning cannot be applied to the national level.

3 In appendix A, I show that using a more general production function leads to the
same results.
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where x = dX/X for any variable X, i.e. lower case variables denote per-
centage changes of upper case variables. The amount of labour L equals the
number of employees N multiplied by the number of hours per employee H,
so that, after taking logs and then total differentiating: l = n+h. It follows
directly that:

y − n = −βn+ βk + (1− β)h+ a. (3)

Labour productivity growth (in terms of output per employee: y − n) is
negatively related to employment growth (n), given that 0 < β < 1. Note
that the observed relationship between labour productivity growth and em-
ployment growth can be affected by capital accumulation (k), a change in
hours per employee (h) and a change in efficiency of production (a). I will
return to these potentially distorting factors in the empirical part of this
paper.

3 Empirical analysis

In this section, I first describe the data sources, followed by visual inspection,
regression analysis and robustness checks.

3.1 Data

Labour productivity has been calculated as output divided by employment.
Ouput is measured by gross domestic product in constant prices, employ-
ment is in terms of number of workers. These and other macroeconomic
data are taken from the OECD database.

The necessary data are available for twenty-five countries. There are
thirty OECD countries. The Czech Republic, Hungary, Poland, Slovakia and
Mexico have not been included in the analysis, as productivity and employ-
ment data for these countries are not available until the late 1980s or early
1990s. The remaining 25 countries are Austria, Australia, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan,
Luxembourg, Netherlands, New Zealand, Norway, Portugal, South Korea,
Spain, Sweden, Switzerland, Turkey, United Kingdom, United States. For
most of these countries (18 out of 25), employment and productivity data
are available as of 1960. For four countries (Spain, France, Austria, Nether-
lands), data become available during the 1960s. For three countries (Greece,
South Korea, Luxembourg), data are available as of 1970. For Germany,
1991 growth rates are heavily distorted by German re-unification, so the
year 1991 has been excluded when calculating 1991-2000 averages.
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Data for hours per worker are taken from University of Groningen and
The Conference Board (2003). These data are available for most countries in
my sample for the years 1960 and 1973 and then on a yearly basis from 1980
onwards. This makes it possible to derive average annual growth in hours
per worker for 1960-80 and 1980-2000 for all 25 countries except Iceland,
Korea, Luxemburg and New Zealand.

Capital accumulation is measured by the ratio of investment to gross
domestic product. Averages have been calculated using yearly OECD data.
These data are available for the entire sample period for 20 countries, i.e.
for the entire set of 25 countries except Denmark, Luxemburg, Portugal,
South Korea and Turkey. Averages for 1961-80 for the United Kingdom,
France and Spain are based on yearly data starting in 1962, 1963 and 1964,
respectively.

The average share of ICT in total non-residental investment for 1980-
2000 is taken from Colecchia and Schreyer (2001), Table 2, who report data
for nine countries (the G7, Australia and Finland) only.

The OECD indicator for economic regulation is taken from Nicoletti,
Scarpetta and Boylaud (2000, Table A3.6). The data are based on a multiple-
choice questionnaire among OECD member governments conducted in 1998.
The OECD index for product market regulation is a weighted average of
three subindices: barriers to entrepreneurship (which contains information
on legal barriers to entry and administrative burdens on startups), state con-
trol (which measures the degree of public ownership and public involvement
in business operations) and barriers to trade and investment (which includes
information on barriers to cross-border ownership and tariffs) (Nicoletti et
al., p. 25). The measure for employment protection legislation is taken from
OECD (1999), Table 2.4. I have taken the unweighted index (‘version 1’)
for the late 1990s.

3.2 Visual inspection

We are interested in whether there is a tradeoff between productivity growth
and employment growth in the medium to long run and how this tradeoff
changes over time. The cyclical influence is excluded by taking twenty-year
rolling averages for productivity growth and employment growth for indi-
vidual countries. The correlation between both variables is determined on
a cross-country basis. Figure 1 shows the evolution of the correlation coef-
ficient over the past four decades. The correlation is significantly negative
for the twenty-year period starting in 1961, and then gradually moves to-
wards positive territory, although the coefficient never becomes significantly
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Figure 1: Correlation between productivity growth and employment growth
(label on horizontal axis represents first year of 20-year window).

positive.4 Thus, the negative relationship between productivity growth and
employment growth seems to disappear over time.5

This view is confirmed by looking at the scatter plots. For 1961-80 (figure
2), there is a clear negative relationship. Southern European countries (Italy,
Portugal, Spain) are in the upper left corner, which means that they combine
high productivity growth with low employment growth. Most Anglo-Saxon
countries (Canada, Australia, New Zealand, United States, but not the UK)
are in the lower right corner: they experienced high employment growth and
low productivity growth. Northern European countries (including the UK)
are somewhere in the middle. The outlier is Japan, which combined average
job growth with an impressive 6% per year productivity growth during the
1960s and 70s.

4With 22 observations (which is the number of countries included during the 1960s),
the correlation coefficient needs to be at least .36 to be significantly different from zero
at the 5% confidence level. With 25 observations, the critical values of the correlation
coefficient are slightly lower than this.

5This pattern remains when using ten-year windows. When using one-year windows,
the correlation shows wide swings from one year to another, without a clear underlying
trend, as it is affected by cyclical variation in the variables and asynchronicities in the
business cycles of different countries.
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Figure 2: Average productivity growth (vertical axis) and average employ-
ment growth (horizontal axis) in 22 OECD countries during 1961-80.

For 1981-2000 (figure 3), there is no clear positive or negative relation-
ship. After eliminating three catching-up countries (Ireland, South Korea
and Turkey) and one very small country (Luxembourg), which all exhibit
productivity growth above 3% per year, the remaining countries appear to
be on a negative slope. This slope is clearly flatter than the one in figure
2. Moreover, this slope is mainly shaped by two countries: Sweden and
Finland which combine low job growth with relatively high productivity
growth. This is possibly due to the positive impact of information and com-
munication technologies (ICT) on productivity growth: Nokia and Ericsson
dominate the Northern economies. All large countries are virtually on a
horizontal line. The cluster on the left contains the four largest European
economies (Germany, France, Italy, UK). The central cluster contains Japan
and Spain. The cluster on the right contains most Anglo-Saxon countries
(United States, Canada, Australia, but again excluding the UK) and the
Netherlands. The lack of a clear relationship between productivity growth
and employment growth during the 1980s and 90s is in line with the statis-
tical correlation presented earlier.
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Figure 3: Average productivity growth (vertical axis) and average employ-
ment growth (horizontal axis) in 25 OECD countries during 1981-2000.

3.3 Regression results

In order to examine the relationship between productivity growth and em-
ployment growth during 1961-2000 more in-depth, I run regressions of pro-
ductivity growth on employment growth for two sub-periodes (1961-80 and
1981-2000) separately. I control for the initial level of output per worker (i.e.
the level at the start of each subperiod), since cross-country differences in
productivity growth are known to be partly explained by a catch-up effect,
where poorer countries tend to grow faster. See Barro and Sala-i-Martin
(1992).

The sample statistics are provided in Table 1. Average productivity
growth was clearly lower during 1981-2000 than in 1961-80, whereas average
employment growth is more stable over time. The initial level of output per
worker is expressed relative to the United States (US=1). The average value
of this variable is clearly higher during the second subperiod, reflecting the
convergence process which is the result of catching up by initially poorer
countries.

[TABLE 1 ABOUT HERE]

Regression results using ordinary least squares (OLS) are reported in
Table 2. The initial level of productivity has a significant negative im-
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pact on productivity growth in both subperiods, but the size of this impact
declines over time. Employment growth has a significant negative effect
on productivity growth during 1961-80. This relationship disappears (with
an insignificantly positive coefficient) during 1981-2000. The coefficient of
employment growth for 1961-80 is significantly smaller than for 1981-2000.6

[TABLE 2 ABOUT HERE]

I repeat the regressions with weighted least squares (WLS), using the
root of the level of employment as country weights. When using the WLS
regression, the coefficient of employment growth is significantly negative over
the first twenty years and significantly positive over the past twenty years.
Thus, the changed tradeoff between productivity growth and employment
growth has not been driven by small countries in the sample.

[TABLE 3 ABOUT HERE]

I have repeated the regressions using ten-year, rather than twenty-year
subperiods, as these shorter subperiods may yield some additional insight.
The drawback is that ten-year averages are a bit more likely to pick up
cyclical information (which we do not want, as we are interested in the exis-
tence of a long-term tradeoff between productivity growth and employment
growth). The results are reported in Tables 4 and 5. They confirm the
results for the earlier regressions. As before, the coefficient for the initial
level of productivity has the right sign in all four subperiods.7 The signif-
icance and relative size of the coefficients in the regressions indicate that
the catching-up phenomenon was most important during 1960s and then
became gradually less important in the following decades. The coefficient
of employment growth gradually moves from negative to positive. The co-
efficient is never significantly different from zero, but the coefficient for the
1960s is significantly smaller than the coefficient for the 1990s.8 The WLS
regressions confirm the results from OLS estimation, with the exception of
the 1960s. The latter turns out to be entirely driven by Japan, which has

6The null hypothesis that both coefficients are equal is rejected at the 1% confidence
level (t-statistic: 3.46).

7For four countries (Spain, France, Austria, Netherlands), the averages for employment
growth and productivity growth for the 1960s are based on incomplete data for that decade.
Excluding those four countries from the regressions leaves the coefficient of employment
growth virtually unchanged.

8The null hypothesis that both coefficients are equal is rejected at the 5% confidence
level (t-statistic: 2.07).
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a large weight and is an outlier in terms of productivity growth during the
1960s (see Figure 1). After excluding Japan, the WLS regression results
for the 1960s are fully in line with the results using OLS (compare Table 5
with Table 4).9 The coefficient of employment growth is never significantly
different from zero, but the coefficient for the 1960s is again significantly
smaller than the coefficient for the 1990s. Moreover, the coefficient for the
1970s is now also significantly smaller than the coefficient for the 1980s.10

This points at a structural break around 1980.

[TABLES 4 AND 5 ABOUT HERE]

3.4 Further robustness checks

My results contrast with Beaudry and Collard (2002), who find that employ-
ment growth has an increasingly negative impact on productivity growth.
The more limited country sample and somewhat shorter sample period used
in their study account for the differences between their results and those pre-
sented here. This contrasting finding justifies conducting some additional
robustness checks on my results.

First, a relatively high rate of productivity may be explained by a more
rapid rate of capital accumulation (Gordon, 1995, p. 40). In terms of equa-
tion (3), business investment (k > 0) may improve the tradeoff, whereas
a lack of capital accumulation will make the negative relationship become
more visible. Therefore, as a robustness check, I included the rate of capital
accumulation as an explanatory variable in the regressions.11 The regres-
sion coefficients for the rate of capital accumulation have the expected sign
(a higher rate of capital accumulation is associated with a higher rate of
productivity growth), but the coefficient is significant only in the second
subperiod (see table 6). Including the rate of capital accumulation does not
affect the tradeoff between productivity growth and job growth (significantly
negative in 1961-80, but disappeared during 1981-00).

9Excluding Japan from the sample for 1971-80, 1981-90 and 1991-2000 has no substan-
tial impact on the regression results for these time periods.
10 In both cases, the null hypothesis that the coefficients are equal is rejected at the 1%

confidence level (t-statistic: 3.02 when comparing 1960s and 1990s, 3.47 when comparing
1970s and 1980s).
11Due to a lack of earlier data on the investment to GDP ratio, I have used the 1971-80

average for Denmark and the 1975-80 average for South Korea, as a proxy for the 1961-80
average. This does not seem unreasonable, as the investment to GDP ratio tends to move
only gradually over time. Also due to a lack of data, Portugal, Turkey and Luxembourg
have been excluded from the regressions.
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[TABLE 6 ABOUT HERE]

Second, the distinction between output per employee and output per
hour worked may be relevant, as suggested by variable h in equation (3).
A decline in hours per worker will have a negative effect on output per
employee, whereas it may have a positive impact on the number of persons
employed. This may distort our results if the decline in hours per worker
over the past four decades was more pronounced in some countries than in
others. For instance, between 1960 and 1980, the number of hours per worker
declined by over 400 per year in the Netherlands, Belgium and Sweden, but
by less than 50 in Japan and Spain. I re-ran the regressions using hours per
worker as a additional variable for explaining cross-national differences in
productivity per employee. It turns out that cross-country differences in the
development of productivity per worker are partly explained by differences
in the growth of hours per worker. The coefficient has the expected positive
sign, although the coefficient is not significant in the second subperiod (see
table 7). Conducting the analysis in terms of productivity per hour instead
of productivity per employee does not affect our earlier conclusion about the
impact of employment growth on productivity.12

[TABLE 7 ABOUT HERE]

A third reason for the disappearance of the observed negative tradeoff
could be an improvement in the efficiency of the production process in some
countries, as suggested by variable a in equation (3). One possible expla-
nation for efficiency gains is a technology shock. The disappearance of a
negative relationship in this cross-country study could be due to that some
countries have been able to shift outward their production function (think
of the ‘new economy’ in the United States), whereas others have not. It
turns out that the share of ICT in total non-residential investment helps to
explain differences in productivity growth, but does not affect the picture of
an improved tradeoff between productivity growth and employment growth.
See Table 8.13 Moreover, a positive technology shock as the explanatory
12Another issue related to the measurement of productivity and employment is that the

observed pattern may be due to distortions introduced by national differences in account-
ing for employment and productivity in the government sector. Running the regressions
for business sector, rather than economy-wide data does not lead to different results.
Results are reported in appendix B.
13We have data for ICT investment for nine countries, and only for the second subperiod

(1981-2000), so that these results should be interpreted with great caution.
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variable would be difficult to reconcile with the fact that the correlation
increased gradually over the past forty years (see figure 1).

[TABLE 8 ABOUT HERE]

Another possible explanation for efficiency gains could be government
policies aimed at promoting competitive product and labour markets. The
growing importance of supply-side policies (starting in the US and the UK
in the early 1980s, somewhat later in other countries) may have contributed
to a weakening of the negative relationship between productivity growth
and employment growth. According to OECD (2001, 2002), product mar-
ket liberalisation generates positive spillovers to the labour market and vice
versa. Countries that have free-market oriented regulation of product mar-
kets also tend to have liberalised labour market policies.14 To the extent
that liberalised product markets stimulate productivity growth, whereas lib-
eralised labour markets foster employment growth, the growing importance
of supply-side policies may have contributed to an improved tradeoff (i.e.
the disappearance of the negative relationship) between productivity growth
and employment growth during 1981-2000, by counterbalancing (and even
reversing) the negative relationship caused by other factors. However, in-
cluding product market regulation and employment protection in the re-
gressions does not yield a significant relationship and does not affect the
coefficients for the other explanatory variables. There may be a measure-
ment problem here. For reasons of data availability, I have used data on
product market regulation and employment protection for the late 1990s,
whereas one would prefer data for the beginning of the 1980s in order to
explain developments during 1981-2000. The OECD data for the late 1990s
are only relevant here to the extent that they are correlated with product
market regulation and employment protection in the early 1980s.

[TABLE 9 ABOUT HERE]

From this section, we conclude that the finding that the relationship
between productivity growth and employment growth gradually becomes
less negative over time seems to be robust.
14The OECD index for product market regulation (PMR) and the OECD index for

employment protection legislation (EPL) are positively related. The correlation coeffi-
cient is 0.74 in the sample with 23 countries (the PMR is not available for Iceland and
Luxemburg), implying that it is positive at the 1% confidence level.
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4 Conclusion

I find that the long-run tradeoff between productivity growth and employ-
ment growth has improved over time. This result is robust to using shorter
time-windows, different country weights and using business sector rather
than economy-wide data.

The improved tradeoff suggests that factors which positively affect both
productivity and employment have become more important. However, the
results are also robust to four possible explanations for differences in pro-
ductivity growth which have been put forward here: (1) differences in the
rate of capital accumulation; (2) differences in hours worked per employee;
(3) differences in ICT investment, which may cause a positive technology
shock to have a larger impact in some countries than in others; (4) the
growing importance of favourable supply side policies since the early 1980s,
with ‘good’ policies positively affecting both employment and productivity.
Neither of these factors is able to explain the observed disappearance of the
tradeoff between productivity growth and employment growth. It should be
noted that the lack of success in showing the importance of these factors
empirically may well be due to problems in adequately measuring these fac-
tors, in particular product market and labour market regulation. We leave
the further exploration of these issues for future research.

The disappeared tradeoff between productivity growth and employment
growth could imply that government policies have become more effective
over time in enhancing trend output growth. This would be good news for
policymakers who aim at raising the ‘speed limit’ of the economy. Our results
do not provide a standard prescription how to shift outward the production
possibilities frontier, but they suggest that policies aimed at raising pro-
ductivity have fewer negative side-effects than before and, conversely, that
employment policies are less likely to have a negative impact on productivity
at the macro level.
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Table 1 Sample statistics (25 countries)

productivity employment level of productivity
growth growth at beginning of period

(US=1)
mean
1961-80* 3.2% 1.1% 48%
1981-00 2.0% 0.9% 70%

standard deviation
1961-80* 1.2% 0.9% 31%
1981-00 1.0% 0.6% 30%

* In those cases where the initial productivity level for 1961 is missing, the first available value

has been taken: France (1963) and Greece and South Korea (1971).

Table 2 Explaining productivity growth (20-year window, OLS)

1961-80 1981-2000

constant 0.050** 0.027**
(12.6) (4.38)

initial level of productivity -0.024** -0.014*
(-3.94) (-2.18)

employment growth -0.63* 0.32
(-2.71) (1.03)

adjusted R2 0.53 0.18

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level
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Table 3 Explaining productivity growth (20-year window, WLS)

1961-80 1981-2000

constant 0.057** 0.030**
(14.2) (8.75)

initial level of productivity -0.028** -0.020*
(-5.76) (-5.01)

employment growth -0.57* 0.44*
(-2.36) (2.55)

adjusted R2 0.87 0.85

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level

Table 4 Explaining productivity growth (10-year window, OLS)

1961-70 1971-80 1981-90 1991-00

constant 0.067** 0.042** 0.035** 0.022**
(11.5) (8.82) (5.75) (3.06)

initial level of productivity -0.046** -0.029** -0.022** -0.003
(-3.44) (-3.85) (-3.21) (-0.54)

employment growth -0.45 -0.17 0.11 0.12
(-1.44) (-.98) (.38) (.50)

adjusted R2 0.52 0.36 0.26 -0.05

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level
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Table 5 Explaining productivity growth (10-year window, WLS)

1961-70 1971-80 1981-90 1991-00
(ex Japan)

constant 0.059** 0.043** 0.038** 0.028**
(15.9) (14.7) (8.39) (5.93)

initial level of productivity -0.029** -0.028** -0.029** -0.013**
(-4.05) (-5.97) (-5.45) (3.15)

employment growth -0.43 -0.26 0.34 0.22
(-1.73) (-1.94) (1.71) (1.22)

adjusted R2 0.90 0.85 0.82 0.77

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.

When including Japan in the sample for 1961-70, the coefficient of the initial level of productivity

is more than twice as large (-0.066, rather than -0.029) and the coefficient for employment growth

turns out to be positive (0.61, rather than -0.43). The adjusted R2 is 0.86, i.e. somewhat lower
than after excluding Japan.

Table 6 Explaining productivity growth with capital accumula-
tion

1961-80 1981-00

constant 0.047** 0.008
(4.05) (0.80)

initial level of productivity -0.023** -0.017**
(-2.99) (-3.17)

employment growth -0.590* 0.10
(-2.28) (0.42)

capital accumulation 0.019 0.18*
(0.27) (2.84)

adjusted R2 0.57 0.58

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.
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Table 7 Explaining productivity growth with hours per worker

1961-80 1981-00

constant 0.058** 0.031**
(11.7) (4.71)

initial level of productivity -0.019** -0.017*
(-3.88) (-2.74)

employment growth -0.78** 0.27
(-3.43) (0.95)

hours per worker 1.08* 0.43
(2.11) (0.75)

adjusted R2 0.67 0.28

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.

Table 8 Explaining productivity growth with ICT investment

1961-80 1981-00 1981-00
(with ICT)

constant 0.055** 0.018 0.019*
(8.41) (2.06) (2.86)

initial level of productivity -0.025* 0.003 -0.010
(-3.14) (0.25) (-0.91)

employment growth -0.65 -0.37 -0.36
(-2.20) (-1.45) (-1.87)

ICT investment 0.049
(2.41)

adjusted R2 0.64 0.14 0.52

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.

Only nine countries in this sample: the G7 countries plus Australia and Finland.
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Table 9 Explaining productivity growth with product market
regulation and employment legislation

1981-2000 1981-2000

constant 0.023* 0.029
(2.32) (2.31)

initial level of productivity -0.014* -0.016
(-2.12) (-1.90)

employment growth 0.33 0.27
(1.13) (0.80)

product market regulation 0.002
(0.62)

employment legislation -0.000
(-0.07)

adjusted R2 0.26 0.25

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.
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Appendices

A CES production function

The CES (constant elasticity of substitution) production function is

Y = A

½h
βKθ + (1− β)Lθ

i 1
θ

¾µ
, (A1)

where Y is output, A is efficiency of production, K is capital, L is labour,
θ determines the elasticity of substitution between capital and labour (εs =
− 1
1−θ ;−∞ < θ < 1), β is the labour-elasticity of output (0 < β < 1) and

µ is the degree of homogeneity (increasing/decreasing returns to scale).15

Dividing both sides by L and taking logs:

log(
Y

L
) = logA+

µ

θ
log

·
α(
K

L
)θ + (1− α)

¸
. (A2)

Taking total differentials yields

y − l = a+
"
µβ

µ
A

Y

¶ θ
µ

Kθ

#
k +

"
−µβ

µ
A

Y

¶ θ
µ

Kθ + µ− 1
#
l, (A3)

where x = dX/X for any variable X, i.e. lower case variables denote per-
centage changes of upper case variables. It is easy to see that for the co-
efficient of l to be negative, it is sufficient that µ ≤ 1 (i.e. constant or
decreasing returns to scale in production). Moreover, it is straightforward
to show that the statement that the coefficient of l on the right-hand side
of equation (A3) is negative is equivalent to the condition that the marginal
productivity of labour is smaller than the average productivity of labour,
i.e. ∂Y/∂L < Y/L.

In case µ = 1 (constant returns to scale), equation (A3) simplifies to

y − l = α+

µ
AK

Y

¶θ

βk −
µ
AK

Y

¶θ

βl. (A4)

15Production efficiency is assumed to be exogenous. See Beaudry and Collard (2002)
for an exploration of endogenous technology adoption as an explanation for (temporary)
changes in the tradeoff between productivity growth and job growth. This is beyond the
scope of the present study.
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Note that (AK/Y )θ > 0 for all admissible parameter values, so this
factor does not affect the sign of the relationships in equation (A4). The
impact of AK/Y on the size of the parameter relating y− l to l depends on
the sign of θ, which is ambiguous. As long as θ is not too far from zero, the
value of AK/Y is likely to have little effect even on the size of the parameter.
In case θ = 0, we obtain a Cobb-Douglas production function and equation
(A4) simplifies to equation (2) in the main text.

B Business sector data

As a robustness check, I re-ran the regressions for the business sector (rather
than the overall economy). This does not lead to different conclusions,
although the explanatory power in the first subperiod is lower than in the
main sample.

Table Explaining productivity growth (business sector, using
OLS)

1961-80 1981-00

constant 0.040** 0.033**
(4.09) (5.59)

initial level of productivity -0.006 -0.019*
(-0.29) (-2.86)

employment growth -0.90 0.06
(-1.95) (0.26)

adjusted R2 0.20 0.28

t-statistics between parentheses; * (**) indicates significance at the 5% (1%) confidence level.
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