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RObERt VERgEER aND alfRED KlEINKNEcht

The impact of labor market 
deregulation on productivity: a panel 
data analysis of 19 OECD countries 
(1960–2004)

Abstract: Mainstream economists argue that unemployment can be reduced by 
deregulation of labor markets, that is, by easier firing, reduction of minimum 
wages and social benefits, and so forth. Our panel data analysis shows that 
wage-cost saving flexibilization of labor markets has a negative impact on labor 
productivity growth. A one percentage point change in growth rates of real wages 
leads to a change in labor productivity growth by 0.31–0.39 percentage points. 
This cannot solely be explained by hiring low-productive labor. Flexibilization 
of labor markets leads to a labor-intensive growth path that is problematic with 
an aging population in Europe.

Key words: employment growth, flexible labor, labor market deregulation, labor 
productivity growth, wage policy.

taking Walrasian general equilibrium theory as a point of departure, it 
is easy to argue that European un employment could be reduced by curb-
ing wage costs and by making labor markets more flexible. for many 
years now, economic think tanks have argued that the “flexibilization” 
of European factor markets (notably of labor markets) would help in the 
realization of higher job growth and extra welfare gains (see International 
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Monetary fund, 2007, pp. 67–69, box 2.2). the call for more flexible 
labor markets usually includes a demand for the easier firing of person-
nel, the realization of greater (downward) wage flexibility, or the reduc-
tion of minimum wages and social benefits (see, e.g., Organisation for 
Economic co-operation and Development [OEcD], 1999; 2003b). this 
corresponds to the consensus among many scholars about the harmful 
effects of extensive labor market regulation and wage inflexibility on 
unemployment (see, e.g., blanchard and Wolfers, 2000; Nickell et al., 
2005; Nunziata, 2005). 

We argue that a strategy of wage cost reduction through more flexible 
labor markets in the OEcD nations may be problematic. We do not deny 
that such a strategy may encourage job growth, but maintain that this is 
not a “free lunch.” Rather than stimulating extra gross domestic product 
(gDP) growth, it may lead to a low-productive and highly labor-intensive 
growth model. theoretical arguments and statistical illustrations will be 
given in the next section. In the third section, this hypothesis will be tested 
on panel data from 19 OEcD countries over the period 1960–2004.

Our argument is illustrated with the aid of four figures. figure 1 shows 
that, since the mid-1960s, real wage growth has been more modest in a 
group of “flexible” anglo-Saxon countries compared to a group of con-
tinental European countries having “rigid” labor markets. Various types 
of labor market insti tutions in the “liberal Market Economies” (hall and 
Soskice, 2001), such as easier firing, weaker trade unions, more modest 
social benefit systems, more decentralized wage bargaining, and so forth, 
have indeed helped to moderate real wage growth. figure 2 shows what 
most economists would expect after having seen figure 1: lower wage 
growth is related to a substantially higher growth of working hours. 
figure 3, however, shows something remarkable. lower wage growth 
did not lead to higher gDP growth in the anglo-Saxon countries as 
compared to the European countries. Only recently (since the 1990s) has 
anglo-Saxon gDP growth been higher. In the preceding period, however, 
gDP growth in continental Europe was higher. In a long-term view, it 
seems reasonable to conclude that our figure 3 does not show evidence 
of a clear relationship between gDP growth and real wages. the logi-
cal implication of figures 2 and 3 is that labor productivity growth was 
appreciably lower in anglo-Saxon countries compared to continental 
Europe up to the 1990s. figure 4 shows that this is indeed the case. the 
figures shed new light on the job creation success of the anglo-Saxons 
in figure 2: the anglo-Saxons indeed created more labor hours, but this 
can hardly be ascribed to higher total output. the main reason is that 
their gDP per working hour grew at a lower rate. 
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Figure 1 Development of real wages: anglo-Saxon versus continental 
European countries (1960–2005)

Source: Database of the groningen growth and Development centre (www.ggdc.net).
Notes: anglo-Saxon countries: australia, canada, New Zealand, United Kingdom, 
and United States. cont. European countries: austria, belgium, Denmark, finland, 
france, germany, Italy, Netherlands, Portugal, Spain, and Sweden. 

Figure 2 Development of total hours worked: anglo-Saxon versus 
continental European countries (1960–2005)

Source: Database of the groningen growth and Development centre (www.ggdc.net).
Notes: anglo-Saxon countries: australia, canada, New Zealand, United Kingdom, 
and United States. cont. European countries: austria, belgium, Denmark, finland, 
france, germany, Italy, Netherlands, Portugal, Spain, and Sweden.



374 JOURNAL  OF  POST  KEYNESIAN  ECONOMICS 

Figure 3 Development of real gDP: anglo-Saxon versus continental 
European countries (1960–2005)

Source: Database of the groningen growth and Development centre (www.ggdc.net).
Notes: anglo-Saxon countries: australia, canada, New Zealand, United Kingdom, 
and United States. cont. European countries: austria, belgium, Denmark, finland, 
france, germany, Italy, Netherlands, Portugal, Spain, and Sweden.

Figure 4 Development of labor productivity: anglo-Saxon versus 
continental-European countries (1960–2005)

Source: Database of the groningen growth and Development centre (www.ggdc.net).
Notes: anglo-Saxon countries: australia, canada, New Zealand, United Kingdom, 
and United States. cont. European countries: austria, belgium, Denmark, finland, 
france, germany, Italy, Netherlands, Portugal, Spain, and Sweden.
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Our group of continental European countries includes the Netherlands. 
One should note that, since the 1980s, this country is no longer typical 
for “rigid” Europe. During the 1980s and 1990s, the Netherlands expe-
rienced a development of wages, jobs, and labor productivity similar to 
that of the anglo-Saxon countries, although within a different institutional 
framework (Naastepad and Kleinknecht, 2004). following the famous 
“Dutch disease” of the 1970s, the Netherlands suffered severe and rapidly 
rising unemployment. Other than the anglo-Saxon countries, however, 
the Netherlands achieved a very modest wage growth due to voluntary 
commitments made by the trade unions while maintaining many of their 
“rigid” labor market institutions, at least for “core” workers.1

as in the anglo-Saxon countries, this policy was quite successful in 
creating jobs and only a few “heretics” dared to utter any criticism, sug-
gesting that the policy of wage moderation and flexibilization of (part 
of) the work force might be damaging to innovation and labor produc-
tivity growth (Kleinknecht, 1994; Naastepad and Kleinknecht, 2004; 
Van Schaik, 1994). 

Many scholars objected to this suggestion using three main arguments. 
first, we should be happy with the high job growth. Second, it was ar-
gued that modest wage growth allows the hiring of workers with lower 
productivity. as far as there was a labor productivity growth slowdown, 
it mainly had to do with the employment of low-productive people that 
otherwise would not have worked at all.2 last but not least, it was argued 
that there was no proof of a causal relationship from (modest) wage 
growth to (low) labor productivity growth. It was reasoned that, in the 
statistical relationship between the two, causality runs from productiv-
ity growth to wage growth, and not vice versa (see Jansen, 2004). Many 
observers found this plausible; it being in line with the old neoclassical 
view that technological change is “manna from heaven.” this paper will 
question that popular belief.

In the next section, theoretical arguments are presented in favor of 
reversed causality, which is tested by means of a panel data analysis 
of 19 OEcD countries (third section). this finding has far-reaching 
consequen ces, among others for the discussion about whether “rigid” 

1 One should note that the continued protection of “insiders” does not exclude that 
there was a rising share of flexible “outsiders” with nontypical working arrangements 
since the 1980s. Employment of the latter lead to substantial wage cost savings, which 
supported the policy of modest wage claims (Kleinknecht et al. 2006).

2 When discussing our results, we will return to assessing the validity of this 
argument.
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European labor markets should indeed be made more flexible. this will 
be discussed in the concluding section. 

Theoretical arguments and further illustrations

In our opinion, there are at least five theoretical arguments in favor of 
the view that causality may run not only from productivity to wages, but 
also in the opposite direction: from wage growth to labor producti vity 
growth. these arguments are as follows: 

 1. In standard neoclassical theory, an increase in the relative price of 
labor leads profit-maximizing firms to substitute capital for labor, 
shifting along a given production function, until the marginal 
productivity of labor equals the given real wage. causality in this 
argument runs from relative factor prices to choice of technique 
and hence to productivity of labor. 

 2. Using vintage models, it is easy to demonstrate that more aggres-
sive wage policies adopted by trade unions will cause the quicker 
replacement of old (and more labor intensive) vintages of capital 
by new and more productive ones. a policy of modest wage claims 
allows firms to exploit old vintages of capital over longer periods 
(see foley and Michl, 1999; hartog and tjan, 1980). this can 
result in the aging of the capital stock (shown to have been one 
of the reasons behind the Dutch productivity crisis; see Naastepad 
and Kleinknecht, 2004).

 3. according to the theory of induced technological change, a higher 
relative wage rate (wage share) increases the labor-saving bias of 
newly developed technology (foley and Michl, 1999; hicks, 1932; 
Kennedy, 1964; Ruttan, 1997). ceteris paribus, a higher real wage 
growth will lead to a higher wage share, thus increasing the rate 
of the labor saving bias in induced technological change.

 4. from the viewpoint of Schumpeterian creative destruction, it can 
be argued that innovating firms (compared to their noninnovative 
counterparts) can better cope with aggressive wage claims by trade 
unions. Innovators have market power due to monopoly rents 
from unique products and process knowledge that acts as an entry 
barrier to their markets. higher real-wage growth enhances the 
Schumpeterian process of creative destruction in which innova-
tors outcompete technological laggards. conversely, modest wage 
growth and flexible labor relations can enhance the likelihood 
of survival of low-quality entrepreneurs. While their survival is 
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favorable to em ployment in the short run, it leads ultimately to a 
loss of innovative dynamism (Kleinknecht, 1998).

 5. according to Schmookler’s (1966) “demand-pull” theory (for an 
assessment, see brouwer and Kleinknecht, 1999), higher effective 
demand enhances innovative activity. analogously, Verdoorn’s 
law suggests that output growth has a positive impact on labor 
productivity growth (see Mccombie et al., 2002). all this implies 
that a strategy of wage cost reduction might impede innovation 
and labor productivity growth if it leads to a reduction of effective 
de mand.3 

a common element in these five arguments is that they propose a positive 
causal relationship from real wage growth to labor productivity growth. 
Some theories point to a direct linkage between wages and labor produc-
tivity growth. Others, for example, the “creative destruction” argument, 
suggest that overall innova tion activity may slow down in response to 
lower wage-cost pressure. Some arguments would lead us to expect that 
wages would affect productivity growth in the short or medium term 
(arguments 1, 2, and 5), while others are more likely to have an effect in 
the medium to long term (arguments 3 and 4). lags of up to nine years 
are therefore included in our regression estimate.4 

In addition to wages, there may be other influences on productivity and 
innovation that are related to institutional differences between “liberal-
ized” and “coordinated” market economies. advocates of the flexibiliza-
tion of labor markets have forwarded four arguments of why rigid labor 
markets may impede productivity growth. first, rigidity could reduce 
the reallocation process of labor from old and declining sectors to new 
and dynamic ones (for a review of the effects of labor market institutions 
on economic performance, see Nickell and layard, 1999). Second, the 
difficult or expensive firing of redundant personnel can frustrate labor-
saving innovations at the firm level (bassanini and Ernst, 2002; Scarpetta 
and tressel, 2004). third, well-protected workers may not work as hard. 
fourth, there is a possibility that well-protected and powerful personnel 
could appropriate rents from innovation and productivity gains through 
higher wage claims, thus reducing the incentive to take innovative risks 
(Malcolmson, 1997). the latter argument might indeed be relevant to 

3 bhaduri and Marglin (1990) argue that this may be the case if an economy is 
“wage led” rather than “profit led.”

4 another reason to include nine-year lags is to avoid endogeneity problems, which 
would theoretically arise if the residuals of the regression were serially correlated. 
Including nine-year lags avoids this problem.
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countries that have decentralized bargaining regimes. It is less likely to 
be relevant to rigid “Rhineland” labor markets that rely more strongly 
on industry-level bargai ning.

against these arguments, the following counterarguments appear 
relevant, first, shifting personnel from old and declining to new and in-
novative activities may be hampered more by lack of adequate qualifica-
tions than by difficult firing. Easier firing and shorter job durations can 
discourage investment in training as pay-back periods tend to become 
shorter, thus making the shift of personnel to new activities more diffi-
cult. Moreover, new and innovative activities are likely to pay better than 
old and declining industries. Why could we then not rely on voluntary 
movements of personnel? 

Second, in many countries, redundant personnel need not be a prob-
lem for labor-saving innovations as a high percentage leaves the firm 
voluntarily.5 

third, protection against dismissal may actually enhance productivity 
performance, as secure workers will be more willing to cooperate with 
management in developing labor-saving processes and in dis closing their 
(tacit) knowledge to the firm (see lorenz, 1992; 1999). People threatened 
by easy firing have incentives to hide knowledge about how their work 
could be done more efficiently. 

fourth, “rigid” labor markets may be favorable in industries where a 
Schumpeter II (“routinized”) innovation model is relevant. the latter is 
based on the continuous accumulation of knowledge for (often) incremen-
tal innovations. Some parts of that knowledge consist of ill-documented 
“tacit” knowledge based on personal experience that is hard to transfer 
(Polanyi, 1966). “Rigid” European labor markets are typically character-
ized by longer job tenures and reallocation of workers in internal (rather 
than external) labor markets. this may favor accumulation of knowledge 
and of “tacit” knowledge, in particular.

fifth, shorter job durations in an anglo-Saxon “hire and fire” system 
may reduce trust, loyalty, and com mitment to the firm. Such a loss of 
“social capital” has at least two disadvantages. (1) Knowledge about new 
technology and trade secrets may more easily leak to competitors; stron-
ger positive externalities make investment in knowledge less attractive. 
(2) lack of commitment to the firm makes workers less ready sometimes 
to take “one step extra,” beyond what is determined in their contract. this 

5 Kleinknecht et al. (2006) report that, on average, 9–12 percent of a firm’s person-
nel in the Netherlands leave voluntarily each year, the exact percentage depending on 
the state of the business cycle. Nickell and layard report that this figure amounts to 
over 10 percent (1999, p. 363).
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is important because labor contracts tend to be incompletely specified, 
offering room for opportunistic behavior. Reduction of loyalty and trust 
may explain why flexible anglo-Saxon countries have substantially larger 
management bureaucracies, compared to “Rhineland” countries (Storm 
and Naastepad, 2007). 

Sixth, longer-term contracts may strengthen a firm’s historical memory 
and favor processes of orga nizational learning. 

Seventh, easier firing of personnel shifts the power balance in favor of 
(top) management. People may not dare to criticize management deci-
sions. lack of critical feedback from the shop floor may favor pro blematic 
management practices, top managers believing they are great visionary 
leaders who can hardly fail. 

In addition to lower wage growth, such arguments about flexibility may 
contribute to explain why anglo-Saxon countries experienced, over long 
periods, lower productivity growth compared to “Rhineland” countries, 
as shown in table 1.

table 1 summarizes key indicators of the long-run performance of 
five typical “anglo-Saxon” countries (australia, New Zealand, canada, 
United Kingdom, and United States) compared to a group of 11 typi-
cal EU countries. the third pair of columns in table 1 suggests that the 
anglo-Saxon countries have shown superior growth performance in labor 
hours from the 1960s to the present. contrary to what many observers 
might assume, however, this has little to do with differences in gDP 
growth: it is caused mainly by differences in growth of gDP per hour 
worked, causing high employment elasticities of gDP growth (third pair 
of columns). 

We can see that employment elasticities of gDP growth in continental 
Europe were even negative during the 1960s and 1970s. Despite high gDP 
growth, absolute numbers of working hours (slightly) diminished! from 
the 1980s to the present day, employment elasticities in the continental 
European countries have been (modestly) positive. On the other hand, 
the anglo-Saxon group has shown positive employment elasticities of 
gDP growth since the 1960s, and, in each period, the coefficients are 
substantially higher than in Europe (ranging between 0.34 and 0.55). It 
should be noted that the three pairs of columns in table 1 have a logical 
link: the relationship between gDP growth and that of per hour worked 
determines the growth of labor hours per 1 percent gDP growth in the 
third pair of columns. 

table 1 suggests that the superior long-term employment record of the 
anglo-Saxon countries is caused primarily by weaker labor productivity 
growth, and at best to a minor extent by superior gDP growth. More 
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recently, however, this pattern has changed. During the 1990s, anglo-
Saxon labor productivity growth approached continental European stan-
dards; in the most recent period (2000–4), it has even slightly exceeded 
that of the European Union.

at present, we can only speculate about these changes. two reasons, 
of course, for the resurgence of anglo-Saxon productivity growth are 
the information and communication technologies (Ict) revolution and 
a housing and mortgage bubble. the declining EU productivity growth 
(and improved job growth) may be due to a gradual introduction of 
anglo-Saxon labor market practices in mainland Europe. In addition, 
the post-2001 recession seemed to hit EU countries more adversely than 
the United States. this may have depressed measured EU productivity 
growth through lower capacity utilization or the Verdoorn effect.

Panel data estimates

to test our hypothesis that wage growth influences labor productiv-
ity growth, data are used from 19 OEcD countries over the period 
1960–2004. the majority of these data comes from the total Economy 
Database (May 2006) of the groningen growth and Development 
centre, documented on the Internet (www.ggdc.net). the dependent 
variable is growth in value added per labor hour. In the regression, lags 
of the dependent variable are included as right-hand variables to allow 
for dynamics in the relation ship. In such a model, the absence of serial 
correlation in the residuals is required to obtain consistent estimators. 
the key independent variable, of course, is the annual percentage growth 
of real wages. We include this variable with lags in order to avoid en-
dogeneity problems.6

In this context, the absence of serial correlation is essential not only 
because of our inclusion of a lagged dependent variable in the regression. 
It is also necessary because we explicitly allow for reversed causation 
with respect to the growth of real wages—that is, that (some lags of) the 
growth of labor productivity will cause the growth of real wages—while 
still obtaining consistent estimators. In appendix a, a mathematical proof 
for this weak exogeneity condition is provided. furthermore, in appen-
dix table b1, a test is documented that does not reject the hypothesis of 
no serial correlation in the residuals of our main regression (column 1, 
table 2). Nine lags are included in the regression specification in order 
to obtain this feature. this lag-structure is seemingly long, but from the 

6 this operation makes the independent variable predetermined.
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above theoretical arguments we expect significant effects of changes in 
wages on growth of labor productivity even in the long run. appendix 
table c1 presents the full details of the fixed effects generalized least 
squares (glS) panel estimates of Model 1 as summarized in table 2.

We checked the robustness of the estimators of the main regression for a 
possible overparameterization by tentatively removing all the insignificant 
lags of labor productivity growth and real wage growth from the regres-
sion. Our results turned out to be robust for this manipulation. however, 
when removing some of the lags, problems with autocorrelation in the 
residuals arose. It should be noted that the problem of autocorrelation 
came back in quite a number of alternative specifications of our basic 
model that we ran for robustness checks. 

We use a dynamic fixed effects estimator, which is known to be biased 
if estimated by ordinary least squares (OlS), even in the case of no serial 
correlation in the residuals. Nickell (1981) shows, however, that this bias 
is 0(1/t) and therefore becomes less important as t grows. the intuition 
behind this result is that the endogeneity of the lagged dependent vari-
able stems from it being correlated with lagged values of the error term 
of the regression. the lagged residual (which correlates with the lagged 
dependent) appears on the right-hand side of the regression equation 
after the within-transformation, as a component of the time-averaged 
error term. the contribution of the lagged error term in the average error 
term becomes smaller, however, as the time dimension increases. thus 
the endogeneity bias becomes smaller if the time dimension increases 
for the time average of the error term consists of only one error term that 
is correlated with the lagged dependent, while the error terms of all the 
other times are not.7 Extending the time dimension therefore amounts to 
diminishing the contribution of the correlated error term. In the limiting 
case, the contribution of this sole error term is negligible.8

Judson and Owen (1999) tested the bias of the lSDV (least squares 
dummy variables estimator, that is, a dynamic fixed effects estimator) for 
the aR(1) case with the use of Monte carlo simulations. they compared 
it with various other estimators, including the standard gMM (generalized 

7 technically, the lagged dependent variable is correlated not only with its contem-
poraneous error term but also with other lagged error terms. however, in the I(0) case, 
this correlation dies out over time, which explains why the results obtained by Nickell 
(1981) and lee (2007) only hold in the I(1) case.

8 an analogous argument can be made for the correlation of the time average of 
the dependent variable with the error term (or with the time average of the error term, 
for that matter): the ratio of endogenous to exogenous parts in the average dependent 
tends to zero when the time dimension tends to infinity.
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method of moments) estimators with lags of the dependent variables as 
instruments. their results suggest that “the lSDV estimator performs 
just as well as or better than many alternatives when t = 30” (ibid., 
p. 10). In our sample, T is about 45. In our case, we include more than 
one lagged dependent variable. lee (2007) extends the Nickell (1981) 
case for higher-order autoregressive panel models and obtains the same 
result (i.e., that the bias is 0(1/T )).

apart from lags of the real wage growth—the variable of our main 
interest—we add control variables, including:

•	 STATE DEPENDENCY : Past labor productivity growth may 
forecast future productivity growth. It may be that conditions that 
favored (or impeded) productivity growth in the past will persist 
and create some state dependency. It has been argued that this 
variable is essential: high (low) labor productivity growth in the 
past may have caused high (low) wage growth, and may also cause 
high (low) productivity growth in the present. If state dependency 
in labor productivity growth indeed exists, noncorrection for past 
productivity growth may lead to misspecification in that (state 
depen dent) productivity gains would probably be ascribed to high 
wage growth, rather than to past productivity gains (this point was 
made by Jansen, 2004, p. 418).

•	 gAP : the relative difference between a country’s labor produc-
tivity level and that of the country with the highest level of labor 
productivity in the sample. the larger a country’s distance from the 
best-practice country, the greater are the possibilities for imitation 
and “catching up.” We therefore expect gaP to have a positive 
sign. to avoid endogeneity problems, this variable is included with 
a two-year lag, so it is not correlated with the dependent variable 
by construction.

•	 vERDOORN : the Verdoorn relationship (sometimes called the 
Kaldor–Verdoorn relationship) assumes a positive impact of annual 
gDP growth on labor productivity growth. 

•	 COUNTRY : In order to correct for unobserved country-specific 
influences on labor productivity growth, country dummies are 
added. 

•	 YEAR : to correct for general time-specific impacts, we include 
year dummies.

•	 CAPACITY UTILIZATION : this variable is added as our measure 
of labor productivity (value added per labor hour) is sensitive to 
fluctuations in capacity utilization over the business cycle, due 
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to labor hoarding. for example, in a business cycle upswing, if 
growing use of hoarded labor was accompanied by a growth of 
real wages, the extra growth of value added per labor hour might 
wrongly be ascribed to rising wages. therefore, robustness checks 
were made including various indicators of capacity utilization in the 
regression. We alternatively used the growth of the capi tal/output 
ratio, the change in the output gap as well as various alternative 
measures of fluctuations in capacity utilization. 

Precise definitions of all variables are given in appendix D. Descriptive 
statistics are presented in appendix table E1.

Our regression equation has the form:

 
ˆ ˆ ˆ ˆ ,, ,λ α β β λ β β ε= + + + + ′ +− −∑∑i k t k k t kkk w Q Z1 2 3 4  (1)

where l{ denotes the growth of labor productivity, w[t–k is the growth of 
real wages at time t – k, Q{ is the growth of output, ai is country fixed 
effects, e is an error term, and Z is a vector of control variables. 

although we are mainly interested in the coefficients that reflect the 
effect of wage growth on labor productivity growth, one should note that 
our regression equation is similar to regression equations found in the 
literature on estimating the dynamic version of the Verdoorn law. apart 
from some of our controls, regression Equation (1) has similarity with 
the regression equations used in Drakopolous and theodosiou (1991) and 
fase and Winder (1999). Drakopolous and theodosiou (1991) follow the 
approach suggested by Mccombie and De Ridder (1983), using the ratio 
between actual and potential output as an indicator for capacity utiliza-
tion. as a robustness check, we also implemented this suggestion. 

fase and Winder (1999) used a cointegration approach to test for a long-
run relationship between labor productivity, output, and the real wage, 
which they interpreted as Verdoorn’s regularity.9 they derived this specifi-
cation starting from a cES (constant elasticity of substitution)-production 
function. the real wage (growth) then controlled for substitution between 
labor and capital. clearly, we do not just interpret the coefficient for real 
wage growth as the substitution elasticity in a neoclassical production 
function. We take into account all the mechanisms mentioned above. 
Moreover, we add control variables that stem from other frameworks 
rather than a production function approach.

9 It is impossible, however, to establish the direction of causality within the cointe-
gration relation. therefore, we do not use a cointegration term in our own model.
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following the famous baumol argument, services may have lower 
productivity gains than manufacturing or agriculture. It could therefore 
be argued that one should control for the share of services in the total 
economy. a counterargument could be that service shares may be en-
dogenous: a strategy of low wage and low labor productivity growth may 
favor the emergence of low-productive (personal) services. More over, it 
could be argued that at least part of the apparent shift from manufacturing 
to service employment in the past 20–30 years is a statistical artifact: 
many services (e.g., catering, cleaning, and security) were in the past 
performed by employees of manufacturing firms and were statistically 
counted as “manu facturing” work. Once contracted out, those same 
activities are called “services” although, in real terms, little change oc-
curs. Nevertheless, we tentatively included, in several versions of our 
estimates, the contribution of services to total gDP. these versions are 
not documented in table 2, as service shares turned out insignificant and 
had little influence on the other coefficients. 

It is obvious that our dependent variable is influenced by fluctuations 
in capacity utilization. We therefore explore the impact of alternative 
measures for the latter. One possible measure is percentage changes in 
the capital/output ratio. Model 2 in table 2 includes (a contemporaneous 
and a lagged value of) the growth of the capital/output ratio. as expected, 
the inclusion of this capacity measure causes a loss of significance of the 
Verdoorn coefficient. In fact, the Verdoorn effect becomes even insignifi-
cant. It is reassuring, however, that the coefficients of the other variables 
(notably of the wage growth variable) change little when including the 
growth of the capital/output ratio. In addition to the regressions docu-
mented in the table, we ran several other regressions with increasing lags 
of the capital/output ratio. this did not alter the results. While inclusion 
of the capital/output ratio allows for a better control for capacity effects, 
this is not our preferred version. Inclusion of the capital/output ratio may 
be problematic as the validity of the construction of the capital stock may 
be doubted (felipe and fisher, 2003; Robinson, 1953–54). this entails 
the risk of obtaining biased coefficients due to errors of measurement. 
further more, it may be argued that correction for fluctuations in capac-
ity utilization is at least partly done by including gDP growth (i.e., the 
Verdoorn effect) in the regression. 

When including an alternative measure of capacity utilization (i.e., 
changes in the difference between actual and potential output), the 
Verdoorn effect becomes significant again (Model 3). this also holds 
when including inflationary pressure as an alternative capacity utiliza-
tion measure (not documented here). finally, we document in Model 4 a 
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version that is perhaps most popular in the literature: a contemporaneous 
term for the Verdoorn coefficient and the difference between actual and 
potential output (both without lags). this model behaves as expected: 
both coefficients are significant and have the expected sign. With this 
version, however, the residues have a significant degree of autocorrelation 
which raises doubts about reliability.

as to the size of the coefficients, it is possible to distinguish between 
short-term and long-term effects in that lagged values of different regres-
sors were included in the model. the long-term value can be interpreted 
as the accumulated effect of all short-term effects through time. the ac-
cumulation process runs as follows: a permanent difference starting in 
year y in an explanatory variable (e.g., x) has the (first-order) effect of 
raising labor productivity growth with its coefficient bx. In year y + 1, 
we not only have the first-order effect bx, caused by the rise of x in year 
y + 1 but also two second-order effects: (1) a direct second-order effect 
caused by the rise of x in year y (equal to the coefficient of the lagged 
value of x) and (2) an indirect second-order effect through the growth of 
the lagged value of labor productivity (itself caused by the difference in 
x in year y) on the growth of labor productivity in year y + 1. this effect 
equals bx * bl,growth, where bl,growth denotes the coefficient of the lagged 
value of labor productivity. In the following year (year y + 2), we not 
only have first- and second-order but also third-order effects. adding all 
the effects of the different orders and letting y → ∞ yields the follow-
ing formula with which to calculate the long-run effect of a permanent 
change of one unit in the variable x: 

 
b bx it T it

b

e

, ,/− −
=

=
( ) − ( )




∑1 labor productivity growth τ
τ τ

τ τ

=

=
∑

T Tb

T Te

,

where the symbols Tb and Te denote the begin and end lag of x and tb and 
te the begin and end lag of labor productivity growth. In interpreting the 
coefficients, a short- and a long-term value will be reported.

furthermore, our estimates suggest that there is some evidence of state 
dependency in labor productivity growth. labor productivity growth 
delayed has, in several versions of our model, positive effects on labor 
productivity growth. It should be emphasized that a very careful control 
for effects of past labor productivity growth on future labor productivity 
growth is required, due to the arguments mentioned above (Jansen, 2004). 
this is a reason for our inclusion of up to nine year lags, which gives a 
maximum chance of measuring any possible influence of this variable. 
another advantage from inclusion of these lags is that they eliminated 
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autoregression in our residuals. While short-lagged labor productivity 
growth tends to be significant in most versions, the long-term, cumula-
tive effect of lagged labor productivity growth on the current growth of 
labor productivity is modest. an F-test based on our main regression 
(column 1, table 2) on whether the cumulative effect is significantly 
different from zero could not reject the null hypothesis (p-value = 0.4). 
this indicates that, in the long run, labor productivity growth is no self-
propelling force.10

the gaP variable behaves as expected: a country’s 1 percent distance 
in productivity level from the country with the highest level leads, on 
average, to 0.037 percent extra growth of its labor productivity in the 
short term and to 0.039 percent extra growth in the long term. 

the Verdoorn effect has a long-run value between 0.24 and 0.37, which 
corresponds to the lower bound of results commonly found in the litera-
ture. the Verdoorn coefficient on the contemporaneous gDP growth has 
a value of around 0.5, the lagged value being negative with a magnitude 
of around 0.25. the negative sign of the lag may come as a surprise. On 
the other hand, recent contributors to the literature on the Verdoorn law 
also recognize that there is some “instability” of the law in a time series 
perspective (Mccombie et al., 2002, p. 106).

In our main regression, the total Verdoorn effect is 0.37 and significant. 
Depending on the indicator we use for the capacity utilization, the Ver-
doorn effect remains significant or becomes insignificant. If we include 
the growth of the capital/output ratio, the capacity utilization indica-
tor picks up the significant effect. this would imply that the Verdoorn 
coefficient is mainly capacity driven. however, we above noted the 
problematic nature of the concept and measurement of the capital stock. 
another caveat behind this specification is that gDP growth has a high 
degree of multicollinearity with the growth of the capi tal/output ratio.11 
Implementing the Mccombie and De Ridder (1983) specification yields 
a significant Verdoorn coefficient.12

10 Which may be expected, labor productivity growth being I(0).
11 as an additional robustness check, we used the first difference of inflation as an 

alternative control for capacity utilization. the results (not documented here) turned 
out to be quite similar to the regressions using the output gap as an indicator for ca-
pacity utilization. 

12 another potential caveat in estimating the Verdoorn relation is that it is possibly 
endogenous to labor productivity. We therefore also experimented with instrumenta-
tion, which led, as expected, to a loss of significance of the coefficient representing the 
Verdoorn relationship. these versions are not documented in table 2, as instrumenta-
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In Models 1 and 3, it was found that a double inclusion of gDP growth 
was appropriate, judging from the significance levels. by the way, as 
mentioned above, Model 4 documents a version, perhaps more popular 
in the literature, with only the contemporaneous Verdoorn coefficient. 
this model behaves as expected but is less reliable due to auto regres-
sion in the residuals. for the purpose of the present study, the Verdoorn 
relation is used simply as a control variable. We trust that the versions 
documented in the tables are plausible. fortunately, whichever version 
of a Verdoorn specification was used, all other variables (and notably the 
coefficient of wage growth) remained robust.

Our main result, of course, relates to the coefficients of wage growth. 
from the cumulative effects of the coefficients of wage growth and of 
lagged labor productivity growth, it can be concluded that a 1 per centage 
point reduction in wage growth will result in a 0.31–0.39 percent long-
run reduction of labor productivity growth. the coefficient is lowest 
(0.31) if the capital/output ratio is included (Model 2). these results 
come close to those reported by Naastepad (2006) based on Dutch data. 
Naastepad reports a coefficient of 0.52. this slightly higher coefficient 
is to be expected, as Naastepad’s regressions do not control for reversed 
causality. 

We interpret these results in the light of the theoretical arguments dis-
cussed in Section II. there is one competing hypothesis for explanation 
of our results: the growth in low-productive jobs hypothesis. according 
to our arguments, real wages cause changes in labor productivity growth 
because they not only influence labor productivity growth of newly cre-
ated jobs but, more importantly, they change labor productivity growth 
of existing jobs. this interpretation contradicts the view expressed by 
the OEcD (2003a). they interpret the finding that “a weak trade-off 
may exist between gains in employment and productivity” as arising 
from newly created jobs at the bottom of the labor market: “for ex-
ample, decentralization of wage bargaining and trimming back of high 
minimum wages may tend to lower wages, at least in the lower ranges 
of the earnings distribution. Similarly, relaxing employment protection 
legislation . . . may encourage expansion of low-productivity/low-pay 
jobs in services” (ibid., p. 42, box 1.4). these low-productive jobs—the 
OEcD’s reasoning continues—are created in flexible countries, but not 
in rigid countries due to too high (minimum) wages or social benefits. 

tion tended to yield similar outcomes. the only difference is that levels of significance 
tended to be slightly lower, which is to be expected when instruments are used.
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In this view, the loss in average labor productivity growth is mainly a 
negative by-product of extra jobs created in the low wage segment. 

In our view, the reasoning by the OEcD is unsatisfactory for several 
reasons. first, it does not take account of our theoretical arguments that 
suggest a causal link from wage growth to labor productivity growth. the 
vintage argument and the creative destruction argument, in particular, 
would lead us to ex pect losses in productivity growth in existing jobs. 
Second, if correct, the OEcD argument would imply that the “flexible” 
anglo-Saxon countries exhibit a higher gDP growth than the “rigid” 
Europeans do. this can be derived as follows. If modest wage growth 
and flexible labor relations do not affect labor productivity growth in 
existing jobs (as implied in the OEcD argument), then the new (albeit 
low-productive) jobs in flexible countries should result in extra gDP 
growth. figure 5 presents evidence against this hypothesis: in the long 
run, gDP growth in the anglo-Saxon countries seems not to depart from 
European gDP growth. finally, it may be asked whether it is wise having 
people locked in low-pro ductive jobs since, in the near future, Europe 
will face an aging population. the share of working age people will 
shrink and many new (and probably labor-intensive) jobs in age-related 
services need to be created. to meet that challenge, it seems wise to en-
able more productive work by systematic invest ments in education, rather 
than to have many low-educated people trapped in work that produces 
little value added. 

finally, as a glS procedure is used, we cannot rely on an R2-statistic. 
to illustrate the realism of our model, therefore, a dynamic simulation is 
used. figure 5 compares statistically observed labor pro ductivity growth 
to labor productivity growth that is simulated using the estimated coef-
ficients taken from Model 1. We consider these simulations satisfactory 
and reassuring.

Conclusions

Superior growth of labor input in flexible anglo-Saxon economies is not 
due to superior gDP growth. Over a long period (1960–95), it has been 
due to a lower growth of labor productivity when compared to “rigid” 
European economies. Only after 1995, the picture changed as the Ict 
boom enhanced U.S. labor productivity growth. at the same time, several 
European countries experienced a worsening labor pro ductivity perfor-
mance as they gradually engaged in wage-cost saving flexibilization of 
their labor markets. Our panel data analysis shows that there is indeed 
a causal link between wage growth and labor productivity growth. One 
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percent higher (lower) wage growth causes about 1/3 percent higher 
(lower) labor productivity growth. We argue that wage-cost saving effects 
of flexible labor relations translate into lower labor productivity growth 
through capital-labor substitution, vintage effects, induced technical 
change, creative destruction, and demand-pull effects. Moreover, we 
argue that flexible hiring and firing has negative effects on knowledge 
accumulation. for example, higher labor turnover makes firm-spon sored 
training less attractive; it also diminishes loyalty and commitment of 
people. the latter leads to easier leaking of knowledge, enhances the 
growth of management bureaucracies for monitoring and con trol, and 
weakens the historical memory of organizations. Notably the Schum-
peter II innovation model, based on continuous historical accumulation 
of (tacit) knowledge, is likely to function less efficiently with a higher 
labor turnover under easy hire and fire. 

We argued that only a part of the decline in labor productivity growth 
can be explained by increased hiring of low-productive people thanks 
to reduced minimum wages and reduced social benefits as propo sed by 
OEcD (2003a). there are theoretical reasons to believe that there is 
also a slowdown of labor pro ductivity growth in existing jobs. More-
over, had labor productivity growth in existing jobs been unaffected by 
labor market deregulation, then the extra jobs for low productive people 
should have resulted in gDP growth that is higher in the anglo-Saxon 
countries compared to “rigid” Europe (where low-productive people are 
deterred from the labor market). figure 3 shows that this is not the case. 
there is evidence of higher gDP growth in the United States, notably 
since the 1990s, but this may have diffe rent reasons, such as a bubble 
in housing markets and a mortgage boom. It has been shown elsewhere 
that “mortgage Keynesianism” related to booming housing markets may 
cause substantial extra gDP growth—as long as it lasts.13 We conclude 
that lower wage growth reduces labor productivity growth also in existing 
jobs and that this is a major cause behind the superior growth of labor 
hours in the anglo-Saxon countries (figure 2).

there are, of course, reasons to be pleased with more employment. It 
may be favorable for the social cohesion of society and it helps solving 
government budget problems. On the other hand, it might be asked wheth-

13 Simulations with the Morkmon model of the Dutch central bank suggest that 
rapidly rising housing prices and related extra mortgages by house owners in the 
Netherlands caused an extra growth of gDP by about 1 percent in 1999 and 2000 
(DNb, 2002, pp. 29–38). as U.S. housing prices roughly doubled between 1995 and 
2005, effects of similar size may apply to the U.S. economy. 
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er such a growth model is as attractive as it looks (see also Ebersberger 
and Pyka, 2002). We see several reasons for doubt.

first, a highly labor-intensive gDP growth means loss of welfare in 
terms of leisure time. Would it not have been better to maintain high wage 
cost pressure and thus high rates of labor productivity growth? If, as a 
result, unemployment should reach levels that are considered socially 
unacceptable, trade unions could still proceed with a strategy of reducing 
labor hours per employee. While faggio and Nickell complain about a 
“mistaken belief” (2007, p. 437) that shorter working hours would re-
duce unemployment, table 1 suggests that this strategy was successful 
in the past: during 1960–73, a 5.1 percent gDP growth rate in Europe 
coincided with an even slightly negative elasticity of employment with 
respect to gDP (–0.03). In other words, the absolute numbers of hours 
worked declined, on average, by 0.15 percent per year (i.e., 5.1 percent 
gDP growth times –0.03). In spite of the negative employment elastic-
ity of gDP growth, most EU countries tended toward full employment 
in the early 1970s. this was achieved because trade unions negotiated 
shorter working weeks and longer holidays. this would appear to be a 
more intelligent strategy than creating jobs by sacrificing wages, thereby 
bringing down labor pro ductivity growth. In any case, free time is also 
welfare.

Second, the call for more flexible labor markets is one for lower wages. 
It is interesting to confront such claims to evidence from micro-data. 
for example, firm-level estimates in the Netherlands show that firms 
employing high shares of flexible personnel pay lower wages and flexible 
workers earn less per hour, compared to similar workers with tenured 
jobs. Estimates of sales equations, however, also show that firms with 
high shares of flexible labor do not conquer market shares from “rigid” 
firms—in spite of paying lower wages. the explanation is that firms with 
plenty of flexible labor realize lower productivity gains (Kleinknecht et 
al. 2006). More evidence that flexible labor reduces labor productivity 
growth is reported from a sample of 3000 Italian firms by lucidi and 
Kleinknecht (2010). clearly, downward wage flexibility is paying less 
than expected: lower wages are, to a significant degree, compensated by 
lower labor productivity gains.

third, many observers agree that, with an aging European population, 
labor will become scarce. together with a shrinking working population, 
demand by elderly people for care services will grow—services that are 
likely to be quite labor intensive. In this context, it must be asked whether 
we are well served with a low-productive and labor-intensive growth 
regime in the rest of the economy. a labor-extensive growth regime (as 
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in the 1960s and 1970s in Europe; see table 1), based on high wage cost 
pressure and high rates of labor productivity growth, would seem more 
promising for solving the aging problem.

finally, our results suggest new research in two directions: first, our 
estimates raise doubts about the stability of Verdoorn’s law, which has 
an important policy implication. as Keynesians were beaten by supply 
side thinkers in the 1980s and 1990s, many governments in Europe 
became reluctant to engage in fiscal stimulation of the economy during 
recessions. If the evidence in favor of Schmooklerian “demand-pull” 
effects for product innovation (brouwer and Kleinknecht, 1999) and of 
Verdoorn effects for labor productivity growth were indeed valid, this 
would imply that neglect of demand in economic policy might have 
weakened innovation and productivity growth in Europe. So far, the defeat 
of Keynesianism would appear not to have been helpful to the European 
commission’s lisbon agenda. the question is, however, how real is the 
Verdoorn effect? Our results suggest that at least part of the evidence 
of Verdoorn effects might have been driven by fluctu ations in capacity 
utilization. this calls for more research on the Verdoorn law.

Second, it would be interesting building our above coefficients into 
large macro-econometric models of the economy. Explicit recognition 
of the negative effects on labor productivity growth of downward wage 
flexibility and of wage-cost saving flexibilization of labor relations might 
substantially change model out comes.
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Appendix A: Proof of consistency when there is no serial 
correlation in the residuals

Regression Equation (1) can be written in the form:

 
ˆ ˆ ,..., ˆ , ˆ ,..., ˆλ α λ λ β β εit i it it k it it k it itw w Z= + ( ) + ′ +− − − −1 1 1 2 ,,

 
(a1)

where l{ denotes the growth of labor productivity, w[ denotes the growth 
of wages, Z a vector of control variables and e is the error term. the 
subscripts i, t are for country and year, respectively. ai and the bs are 
coefficients.

We want to allow for the reversed causation. let’s suppose that the 
reversed causation can be modeled as follows:

 
ˆ ˆ ,..., ˆ , ˆ ,..., ˆ ,w c w wit it it m it it m it= + ( ) +− − − −1 1λ λ γ µ

 
(a2)

where m denotes the idiosyncratic error term and c includes all other 
exogenous observed and unobserved factors.

Now, suppose that, in the regression Equation (a1), we have serial 
correlation in the residuals of the general form:14

 
ε ω ρ εit it t itl= + − −∑ 1 1,

 (a3)

where wit ~ IID, N(0,sw
2

 ).
then, by substituting (a2) and (a3) into (a1), we obtain

 

ˆ ˆ ,..., ˆ , ˆ ,..., ˆ *λ α λ λ βit i it it k m it it k mw w= + ( )− − +( ) − − + +( )2 1 1 1

++ ′ + + − −∑ Zit it t itl
* * .β ω ρ ε2 1 1  

(a4)

from Equation (a4), we can see that the error terms are uncorrelated 
with the regressors if the condition r = 0∀l ≤ k + m + 1 = 0 holds. 

Our regression Equation (1) contains 9 lags of the dependent variable 
and of wage growth. So k = 9 in our case. the shortest lag for which 
there is serial correlation in the error terms of this equation is the sev-
enteenth lag, so l = 17. We can deduct that in the model for the reversed 
causation (3), we can include up to 7 lags of productivity growth without 
obtaining biased coefficients in the regression of (1). We feel confident 
that such a long time horizon is not important in wage setting.

14 although theoretically we could allow for panel-specific autocorrelation, in the 
context of our estimation, this has little relevance because the time span of our data is 
too limited to provide accurate estimates and standard errors of this form of autocor-
relation (baccaro and Rei, 2005). thus, we pool the autocorrelation over the panels.
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Appendix B

Table B1 
Coefficients of autoregressions of the residuals of Table 2, Model 1 
(summary of OLS estimates)

Independent variables Coefficient t-value

LAG 1 –0.024 –0.60
LAG 2 0.038 0.94
LAG 3 –0.017 –0.42
LAG 4 –0.031 –0.74
LAG 5 0.052 1.29
LAG 6 –0.037 –0.89
LAG 7 0.057 1.38
LAG 8 –0.023 –0.53
LAG 9 0.066 1.48
LAG 10 –0.048 –1.07
LAG 11 0.014 0.30
LAG 12 –0.056 –1.19
LAG 13 –0.048 –0.99
LAG 14 –0.072 –1.47
LAG 15 –0.027 –0.55

Notes: None of the regressions yields a significant result, using a confidence level of 90 
percent. all autoregressions include a constant term, using OlS. Stata-command: reg ( . . . ).
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Appendix C

Table C1 
Full details of fixed effects GLS panel estimates of Model 1 as 
summarized in Table 2

Coefficient z-value P (> | z |)

Real Wage growthit–1 0.081 3.07 0.00
Real Wage growthit–2 0.020 0.76 0.45
Real Wage growthit–3 0.077 2.89 0.00
Real Wage growthit–4 0.014 0.53 0.60
Real Wage growthit–5 0.0054 0.2 0.84
Real Wage growthit–6 0.044 1.61 0.11
Real Wage growthit–7 0.031 1.13 0.26
Real Wage growthit–8 0.012 0.44 0.66
Real Wage growthit–9 0.061 2.29 0.022
STATE DEPENDENCY:  
 Productivity growthit–1 0.082 1.96 0.05
STATE DEPENDENCY:  
 Productivity growthit–2 –0.044 –1.21 0.23
STATE DEPENDENCY:  
 Productivity growthit–3 –0.043 –1.21 0.23
STATE DEPENDENCY:  
 Productivity growthit–4 0.027 0.78 0.44
STATE DEPENDENCY:  
 Productivity growthit–5 0.070 1.99 0.047
STATE DEPENDENCY:  
 Productivity growthit–6 –0.032 –0.91 0.36
STATE DEPENDENCY:  
 Productivity growthit–7 –0.0056 –0.16 0.87
STATE DEPENDENCY:  
 Productivity growthit–8 –0.020 –0.58 0.56
STATE DEPENDENCY:  
 Productivity growthit–9 –0.0020 –0.06 0.95
GAPit–1 0.037 4.45 0
VERDOORNit (GDP growth  
 in same year) 0.55 17.4 0
VERDOORNit–1 (GDP growth  
 one year delayed) –0.31 –8.44 0
COUNTRY (dummy) Yes
YEAR (dummy) Yes

Notes: the regression is estimated using a fixed effects glS panel estimator that allows 
panel-specific heteroskedasticity (stata-command: XtglS ( . . . ) p(h); see the Stata manual, 
release 6, p. 360).
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Appendix D: Description of the data

Data for the period 1960–2004 cover the following OEcD countries: 
australia, austria, belgium, canada, Denmark, finland, france, ger-
many, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Por-
tugal, Spain, Sweden, United Kingdom, and the United States. Series 
for germany are for West germany until 1990; from then onward they 
cover united germany.

Sources of the data are as follows:

•	 The	Conference	Board	and	Groningen	Growth	and	Development	
centre (ggDc, total Economy Database, May 2006, www.ggdc.
net. 

•	 Annual	 macroeconomic	 database	AMECO	 from	 Eurostat,	
http://ec.europa.eu/economy_finance/db_indicators/ameco/
index_en.htm.

•	 OECD	Statistics,	http://stats.oecd.org/index.aspx.

all growth variables are calculated from the levels as

 xgrowth = (xt – xt–1)/average (xt–1;xt).

STATE DEPENDENCY = the growth of labor productivity. labor pro-
ductivity is obtained from the ggDc. It represents value added per hour 
worked and is expressed in 2005 U.S. dollar price levels with updated 2002 
EKS (Eltoto, Kovacs, and Szulc) purchasing power parities (PPPs).

REAL WAgE gROWTh = the growth of the real wage. the real wage is 
expressed in 2005 U.S. dollar price levels with updated 2002 EKS PPPs. 
It is calculated as wage share in national income * labor productivity. 
the series for wage shares are at factor costs and include remuneration 
for the self-employed. they are obtained from the Eurostat-aMEcO 
database. labor productivity is described above.

gAPit = [MaXi(labor productivity.t) – labor productivityit]/MaXi(labor 
productivity.t)). labor productivity series are obtained from ggDc.

vERDOORN = the growth of gDP. gDP is obtained from the ggDc 
in 2005 U.S. dollar price levels with updated 2002 EKS PPPs.

CAPACITY UTILIZATION

•	 The	growth	of	the	capital/output	ratio.	Output	is	GDP	as	described	
above. the capital stock is obtained from Eurostat’s ameco data-
base in 2000 euros.

•	 ∆ output gap is the first difference of the OEcD’s output gap, 
which refers to the difference between actual and potential gross 
domestic product (gDP) as a percent of potential gDP.
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