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I.  Introduction 

 
 Economists and political scientists have devoted considerable attention to the multiple 
roles of government spending and public employment in advanced, industrialized countries.  
Recent theories have emphasized the government as a provider of social insurance as well as tax 
and transfer policies that reduce poverty and inequality (Rodrik 1997 and 1998; Moene and 
Wallerstein 2002).  It is highly likely that in areas where social insurance is provided such as 
unemployment, poor health, or disability, problems of adverse selection, moral hazard, and 
correlated risks prevent the private sector from offering these services at economically efficient 
levels.  If this is true, then welfare state programs have the potential to enhance economic 
efficiency.   
 
 While the insurance role played by government programs such as unemployment 
insurance (UI), disability insurance, or health-care coverage is clear, one can also view direct 
interventions in the labor market as serving an insurance function.   For example, systems of pay 
compression may insure workers’ incomes against ex ante risk with respect to the price their 
human capital will receive (Agell and Lommerud 1992), and mandated job security provisions 
partially insure workers against losing their jobs (Bertola 1999).   Like any insurance program, 
however, pay compression and job security for incumbents both lead to changes in relative 
prices facing decision makers:  wage compression raises the relative price of low-wage workers, 
while mandated job security may raise the relative price of new hires relative to incumbent 
workers.1   

 
If employment is on the labor demand curve, then the relative employment of the less-

skilled and labor force entrants will be reduced where wage compression and mandated job 
security have more bite in the labor market.  More generally, if unions negotiate above-market 
wage levels, they may contribute to overall unemployment (Nickell and Layard 1999).  
Government can attempt to alleviate these problems by acting as employer of last resort 
(Björklund and Freeman 1997; Edin and Topel 1997; Kahn 1998a; Blau and Kahn 2000).  Of 
course, government employment may crowd out private sector employment either directly (by 
causing workers to switch from private sector jobs) or indirectly through the taxes used to pay 
for government jobs or by causing increases in private sector wages (Algan, Cahuc, and 
Zylberberg forthcoming; Calmfors and Forslund 1991; Forslund and Krueger 1997).   And union 
wage policies may lead to larger increases in private sector than public sector wages, again 
causing the share of public employment to rise.  But for some workers, the government’s role as 
employer may provide further insurance against unemployment. 

 
 This paper focuses on the role of government as providing employment for those who 
would otherwise be out of work as a result of wage-setting institutions.  I use macrodata on 17 
countries over the 1960-95 period, supplemented by microdata on 15 of the same countries for 
the 1985-98 period.  The countries used in the macrodata analysis are Australia, Austria, 
Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, the Netherlands, 
                                                           
1  This latter prediction will hold as long as the expected costs of employment protection mandates (e.g. severance 
pay) are not fully offset in reduced starting wages (Lazear 1990). 

 



Norway, Spain, Sweden, the UK, and the US, while these countries minus Belgium and Finland 
comprise the microdata sample.  In the macrodata, I find that more extensive coverage by 
centralized collective bargaining institutions leads to a larger share of total employment in the 
government, controlling for time effects, country-specific effects, and country-specific trends.  
Moreover, using the microdata, I find that the effect of extensive union bargaining institutions on 
public employment incidence is more positive for those groups most shut out of regular 
employment under such wage-setting arrangements--women, and younger and older men—those 
commonly viewed as “outsiders” in European-style employment relationships.   This finding on 
the relative incidence of government employment provides some support for the interpretation of 
government as employer of last resort.  But I also find that public sector wage premia are smaller 
in more unionized economies, with a particularly small premium for women.  It is therefore also 
possible the high incidence of public employment overall for women in unionized economies in 
part reflects movements along the labor demand curve. 
 
II.  Prior Research on the Determinants of Public Employment 
 
 Economic research on the size of the public sector emphasizes the government’s role as 
providing insurance that the private sector would not otherwise sell.  This logic clearly applies to 
welfare state expenditures such as UI, health insurance, disability insurance, and the like.  
Moreover, public employment can provide a source of secure jobs that help insulate the economy 
against an uncertain macroeconomic environment.   For example, Rodrik (1997; 1998) 
constructs a formal model of the optimal size of the public sector in which a key feature is that 
employment and output in the public sector are non-stochastic, while private sector opportunities 
are subject to risk.  For a risk-averse representative voter, the larger the exposure to external 
economic risk, caused for example by volatility of the terms of trade with other nations, the 
larger the voter’s desired size of government.   Political scientists have also made a similar 
argument about government providing a buffer against external economic uncertainty (Cameron 
1978; Katzenstein 1985), although Rodrik (1997; 1998), who notes these earlier contributions, 
formalizes the risk argument and tests it rigorously. 

 
The predictions from Rodrik’s (1997; 1998) framework essentially treat all voters the 

same, while Moene and Wallerstein (2002) note that individuals’ views on the appropriate size 
of the welfare state are likely to depend on where they are in the income distribution.  
Specifically, the authors argue that, since individuals’ demand for insurance is likely to be a 
normal good, the larger the relative income of the median voter, the higher the demand for social 
insurance will be, controlling for the mean.  Since the income distribution is skewed to the right, 
compressing the distribution will raise the median relative to the mean.  Thus the authors’ model 
predicts that countries with less wage inequality have a higher demand for social insurance 
expenditures.   

 
Econometric investigations of the determinants of the incidence of public employment or 

social insurance spending generally have supported the theoretical predictions discussed above.  
Rodrik (1997 ; 1998) finds that, other things equal in a sample of developed and less-developed 
countries, exposure to external risk raises the incidence of public employment and social 
insurance spending.  Moreover, Algan, Cahuc and Zylberberg (forthcoming) find that openness 
to international trade (the sum of imports and exports divided by GDP) was positively associated 
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with total government employment among OECD countries.2  And Moene and Wallerstein 
(2002) use a sample of OECD countries and find that social insurance spending is indeed 
positively associated with compression of the wage distribution, even after wage compression is 
instrumented by collective bargaining variables.3 

 
Several papers investigate whether the government in effect acts as employer of last 

resort, a notion implicit in Rodrik’s (1997) idea that government employment is more secure 
than private sector employment.  Björklund and Freeman (1997), for example, note that in 
Sweden, starting in 1968, unions consciously followed policies that compressed wages from the 
bottom, the so-called “solidarity wage” period.  This wage policy is expected to 
disproportionately cause reductions in the employment of less-skilled workers (assuming that 
employment is on the labor demand curve).  The authors found that the incidence of government 
employment (as a share of total employment) grew sharply from 1968 to 1991.  This growth 
would have been predicted to the extent that wage policies led to employment problems in the 
private sector, although other factors such as increased exposure to external risk could have also 
caused the general increase in public employment.  Stronger evidence of the impact of wage 
compression on government employment can be seen in Björklund and Freeman’s (1997) 
findings that the workers whose wages were raised the most under the solidarity wage policy—
women and those whose wages were in lower part of the distribution—had much larger increases 
in the incidence of government employment during the 1968-91 period than other workers did.4  
Moreover, Edin and Topel (1997) also note that solidarity wage bargaining greatly raised 
women’s relative wages and that the resulting increase in women’s labor force participation was 
entirely absorbed by the public sector, a growth in employment that would not have been 
forthcoming in the private sector.   

 
Studies of Norway and Germany also suggest the plausibility of government as employer 

of last result.  Specifically, Kahn (1998a) notes that during the 1987-91 period, Norwegian 
unions, government and employers markedly increased the centralization of their already highly 
coordinated wage setting institutions and consciously raised the relative wages of workers at the 
bottom of the distribution.  He shows that wages became more compressed as a result, 
particularly at the bottom of the distribution, and that the relative employment of the less 
educated also fell.  Most importantly for our purposes here, relative employment in the public 
sector among the less educated rose during this period.  And Blau and Kahn (2000) note that in 

                                                           
2  Rodrik (1997; 1998) notes that external risk is best proxied by the product of terms of trade risk and openness to 
international trade (the sum of imports and exports divided by GDP), while Algan et. al (forthcoming) use only the 
openness measure.  In the work described below, I follow Rodrik’s (1997; 1998) theoretical and empirical setup and 
use the external risk measure. 
3  The maintained hypothesis in this instrumental variables analysis was that the union-related variables have no 
direct effect on social insurance expenditures; rather, they affect these expenditures only through their impact on the 
wage distribution.  One could of course imagine scenarios in which there are direct effects of collective bargaining 
or union density on level of social insurance expenditures.  In the work reported below, I estimate the impact of 
collective bargaining institutions on the incidence of public employment without controlling for the wage 
distribution, a research design that allows for both direct and indirect effects of unionization. 
4  The authors also examined the incidence of government employment among less educated workers age 45-54.  
Among women, as predicted, the incidence went up disproportionately, but among men the incidence rose by about 
the same as among all men.  Thus there was mixed evidence about the growth of public employment and the less-
educated, a theme I will return to below. 
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the 1984-91 period, less skilled young West German men and women earned higher relative 
wages and had higher relative employment levels than their American counterparts.  They 
argued that part of the explanation for this pattern can be found in the fact that public 
employment incidence was much higher both absolutely and relatively among less skilled youth 
in Germany than in the US.   

 
These patterns of results suggest a reason for a positive association between wage 

compression and social insurance spending in addition to the median voter insurance demand 
explanation emphasized by Moene and Wallerstein’s (2002):  specifically, to the extent that 
wage compression is caused by labor market institutions such as collective bargaining, a higher 
level of social insurance spending is demanded in order to deal with the employment dislocations 
that result from the wage compression.  Of course, this evidence does not invalidate the authors’ 
model in which higher relative income levels for the median voter caused an increase in the 
demand for social insurance. 

 
Kahn (2000) attempted a more general investigation of the issue of government 

employment among the less skilled across 15 countries by studying the relationship between the 
relative incidence of government employment among the less educated and a country’s incidence 
of collective bargaining or union density.  While there was some evidence for positive effects, 
the findings were fragile with respect to alternative specifications, reminiscent of the mixed 
results for the less educated that Björklund and Freeman (1997) found (see footnote 3 above).   

 
This paper uses a 17 country sample to investigate the impact of wage-setting institutions 

on the incidence of public employment.  Unlike the country-specific studies, this design allows 
one to make some generalizations about the impact of institutions.  The long time series in the 
macrodata, 1960-96, allows me to control for country-specific effects and country-specific time 
trends, unlike earlier research using shorter time series (Kahn 2000).  These controls may 
remove much of any potential omitted variable bias in estimating the impact of institutions on 
public employment.  Specifically, a positive association between the extent of highly centralized, 
union wage-setting and government employment could in principle be due to unmeasured 
demands for social insurance that would raise the incidence of such wage-setting institutions and 
government employment.  As long as these unmeasured demands and their trends change slowly 
over time relative to changes in wage-setting institutions, models with country-specific effects 
and trends may lead to approximately unbiased estimates of the impact of wage-setting 
institutions on public employment.   

 
Even if the research design here is able to eliminate most of any omitted variable biases, 

there may be a direct effect of government employment on unionization to the extent that unions 
are more easily able to organize the public sector into a highly centralized bargaining unit than 
would occur in the private sector.  The microdata analysis addresses this possible source of bias 
by investigating the impact of wage-setting institutions on the relative propensity of outsiders 
(women and younger or older men) to be government employees.  Previous work has found that 
more extensive collective bargaining institutions has led to lower relative employment or higher 
relative unemployment of these outsiders (Bertola, Blau and Kahn 2002b), leading me to expect 
that the same institutions would have an especially large effect on these groups’ propensities to 
be public employees when employed.  It is not plausible for causation to run from this relative 
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propensity to the type of economywide wage-setting institutions.  Moreover, this differences-in-
differences strategy will yield unbiased estimates of the impact of institutions on public 
employment as long as the omitted factors that influence society’s choice of wage-setting 
arrangements (such as desires for social insurance) do not influence the relative propensity of 
particular groups to work in the public sector. 

 
While the empirical work cited above views government as being the employer of last 

resort or as providing insurance in the labor market, it is possible that there is a simpler, more 
direct effect of institutions on public sector employment.  Specifically, suppose that union wage-
setting affects public sector wage premia and that employment is on the labor demand curve.  
For example, previous work has found smaller industry wage differentials in more highly 
coordinated systems of wage-setting (Edin and Zetterberg 1992; Barth and Zweimüller 1992; 
Kahn 1998b), with an especially high degree of interindustry compression at the bottom of the 
conditional wage distribution (Kahn 1998b).  With employment on the labor demand curve, 
these wage effects might imply a larger relative incidence of government employment overall 
and for low wage workers in countries with more coordinated wage-setting.  Therefore, in this 
paper I also examine the impact of economywide wage-setting institutions on public sector wage 
premia overall and for the same subgroups for which I study the incidence of public 
employment.   This analysis can shed light on this simpler mechanism that may produce 
international differences in the incidence and demographic structure of public employment.  
Under this interpretation, we can view wage compression as an “industrial policy” that leads to 
the larger public sector and greater concentration of outsiders in the public sector in highly 
unionized countries.5 
 
III.  Empirical Procedures and Results:  Incidence of Public Employment 
 

The macrodata analysis relies on a cross-section time-series data set I assembled from a 
variety of sources that are described more fully in the Appendix.  The countries included are 
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, 
the Netherlands, Norway, Spain, Sweden, the UK, and the U.S.  To smooth out short-run 
fluctuations, observations are arranged in 5-year intervals for 1960-64 to 1990-94, and a final 
observation for the shorter 1995-96 interval. 

 
I estimate equations of the following general form:  

pubsharejt = B’Xjt + aj + bt + cjt + ujt,                                  (1) 
 
where for country j and period t, pubshare is the share of employees working in public 
administration, X is a vector of explanatory variables including collective bargaining coverage, 
coordination of wage-setting, union density, an index of employment protection mandates, the 
first and fifth year UI replacement rates, a measure of external risk, the share of the population 
living in urban areas, an indicator of left-wing government, and births/population 15-24 years 
before the current observation, a is a country effect, b is a period effect, and c is a country-
specific time trend, and u is a disturbance term. 
                                                           
5  See Davis and Henrekson (2000) for a view of Swedish wage compression as an industrial policy that led to shifts 
in the industrial composition of employment. 
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In equation (1), the measure of public sector employment includes all public 

administration but not publicly-owned enterprises and was kindly supplied by Algan, et. al, who 
took it from OECD National Accounts.  As discussed below, the microdata source defines 
government employment more broadly, although we will see that the two measures are very 
highly correlated.  The union-related variables are expected to affect demands for government 
employment through their impact both on overall wage levels and on the wage structure.  First, 
with respect to overall wage levels, Nickell and Layard (1999) have argued that higher levels of 
union density and collective bargaining coverage are likely to raise wage levels and cause 
unemployment, which would then raise the demand for public employment.  On the other hand, 
coordination of bargaining is expected to lead to wage restraint and thus lower unemployment 
and lower demand for public employment.  Second, with respect to the wage structure, all three 
union wage-setting variables are expected to cause wage compression (see, for example 
Wallerstein, 1999 for a study based on macrodata, and Kahn, 2000 for a microdata-based study) 
and thus unemployment problems for low wage workers even controlling for average wage 
levels.  Moreover, part of this compression may involve the reduction of usual public sector 
wage premia, contributing to a fall in the relative size of the private sector.  Thus, the overall 
effect of union density and collective bargaining coverage on the relative size of the public 
sector is unambiguously positive, while the direction of the effect of coordination is theoretically 
uncertain.   

 
The other institutional measures, UI system characteristics and employment protection 

mandates, may directly affect wage-setting by strengthening the hand of insiders.  They may 
therefore have similar effects on public employment as the union variables.  Urbanization likely 
affects the demand for publicly-supported infrastructure, while the political makeup of 
government likely reflects the public’s demand for social insurance.   In his discussion of Algan, 
Cahuc and Zylberberg’s (forthcoming) paper, Pischke (forthcoming) points out that urbanization 
is likely to be affected by the incidence of public employment, and it is easy to imagine scenarios 
in which the level of public employment affects which party is in power.  Therefore the models 
were also estimated excluding these two variables, with very similar results.  The 
births/population variable (measured as of 15-24 years before the current observation) is an 
indicator of the supply of young people, who may affect the level of government employment 
through demands for public services such as schools.  I use the birth rate 15-24 years prior to the 
reference period, rather than the current youth share of the population, since the former is more 
likely to be exogenous with respect to the current labor market (Korenman and Neumark 2000).  
Results were similar using the current youth population share. 
  

The external risk variable requires some additional explanation.  As discussed by Rodrik 
(1997), in his model of the demand for public employment, the appropriate measure of external 
risk is: 

 
risk≡σ((Imports+Exports)/GDP), 
 
where σ is the standard deviation of changes in a country’s terms of trade.  Intuitively, 
uncertainty in the terms of trade (σ) is weighted by the importance of trade to the economy.  I 
compute σ in two ways.  First, I use the 1995 World Bank World Tables CD to compute for each 
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country the standard deviation of the annual change in the log of its terms of trade index, using 
data for the 1960-1993 period.   This is analogous to Rodrik’s (1997) measure, which was 
computed from the same data source over the 1971-90 period.  Second, recognizing that 
uncertainty over the terms of trade was likely not constant within countries over the entire period 
from the 1960s to the 1990s, I estimated a time-varying standard deviation using an ARCH(1) 
model.6  As discussed further below, the results were very similar with either measure of terms 
of trade uncertainty.  Rodrik (1997) notes that imports and exports may be endogenous and uses 
a distance from potential trading partners measure as an instrument in a cross-sectional analysis.  
Because I use a time-varying openness measure and country dummies and trends, I cannot use 
this instrument, which of course is perfectly correlated with the country dummies.  Finally, in all 
models, I correct for the heteroskedasticity due to correlation of errors across observations for a 
country and for country-specific autocorrelation using a generalized least squares procedure. 
 
 For the microdata analysis, I use the International Social Survey Programme (ISSP) data 
for fifteen countries with varying rates of coverage over the 1985-98 period.  These were all of 
the 17 mentioned above with the exceptions of Belgium and Finland.  The ISSP is a voluntary 
grouping of study teams in over twenty countries “each of which undertakes to run a short, 
annual self-completion survey containing an agreed set of questions asked of a probability-
based, nation-wide sample of adults” (ISSP documentation file, 1992).  In addition to its annual 
theme questions concerning social attitudes, each year the ISSP administers a uniform set of 
questions on respondents’ education, age, employment sector (e.g. public or private), and gender.  
The sample design is a new random cross-section in each available year for every country, with 
the exception of data for Australia in 1986, 1987, 1991, and 1994 which are panel follow-up 
samples.  My results were virtually identical when I excluded these country-year observations 
from the data.   

 
Using employed individuals age 15-65 as data points, I estimate the following probit 

model: 
 

Prob(govt=1)=F(C’Z)   (2), 
 
where govt is a dummy variable for those whose employer is the government, F(-) is the standard 
normal cumulative distribution function, and Z is a vector of explanatory variables to be 
described below.   
  

                                                           
6  I used a single period lag because there were some countries for which longer lags did not produce convergence 
in estimating the ARCH model. 

 7



Figure 1:  Government Employment Incidence in the ISSP (1985-98) by 
Government Employment Incidence in the OECD Data (1985-1996) 
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Note:  on the regression line, y=.0775(se=.0510) + 1.3456 (se=.2511)x 
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Figure 2:  Government Employment Incidence in the ISSP (1995-98) by 
Government Employment Incidence in the OECD Data (1995-1996) 
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In equation (2), govt is defined as being employed by the government, whether or not one 
is actually in public administration (which was the basis for defining public employment in the 
macrodata).  This is a more inclusive definition that leads to a higher portion of workers 
classified as working for the government than the macrodata-based pubshare variable.  However, 
Figures 1 and 2 show that the two measures are very highly correlated across countries, both for 
the recent 1995-1996(8) period (Figure 1), as well as for the 1985-96(8) period (Figure 2).  As 
expected, the figures also show higher levels of government employment in the ISSP than for 
public administration based on the OECD. 
  

An advantage of the microdata is that they allow one to control for population 
heterogeneity in estimating the impact of wage-setting institutions on public employment.  
Moreover, as mentioned earlier, it is also possible using microdata to investigate relative effects 
of institutions across population subgroups that I expect to be differentially affected.   Thus, the 
vector Z includes a vector of age dummies (ages 15-24; 25-34; 35-44; and 45-54, with 55-65 
being the omitted category), educational dummies for the individual’s position in the country-
gender-year distribution of years of schooling (bottom third and middle third, with top third 
being the omitted category), and a gender dummy.  Education is thus defined relative to the 
country’s distribution of schooling, since a year of schooling in one country may not be 
comparable to a year of schooling in another country.7  The same institutional variables (union 
density, collective bargaining coverage, coordination, first and fifth year UI replacement rates, 
and employment protection) and control variables (external risk, urbanization, and left 
government indicator) that are used in the macrodata analysis are also included here.  In 
addition, the ISSP allows me to compute private sector union density for most countries and 
years.  In some models, I replace the overall union density with private sector density on the 
grounds that total density is potentially directly affected by the share of government 
employment, which is more highly unionized than private sector employment.  Thus, private 
sector density may be more exogenous with respect to public employment than total density is.   

 
Finally, and most importantly, I also included an “insider” dummy variable, defined as 

being one for all women and for men outside the 25-54 age range, and its interactions with the 
collective bargaining-related variables.  The hypothesis is that if collective bargaining 
institutions lead to the disemployment of outsiders, as earlier work has found (Bertola, Blau and 
Kahn 2002), then use of the government as employer of last resort should have its largest effects 
for them.   In addition, in some models I disaggregate the outsider groups into three subgroups:  
women; men age15-24, and men age 55-65.  I also include a series of year dummies.  While one 
would like to be able to control for country effects, the time period was too short and the panel of 
countries too  

                                                           
7 Models based on a more traditional human capital model with years of schooling, and potential experience and its 
square yielded similar results.  In addition, interacting gender with the other variables of the model yielded similar 
results for the hypotheses of interest (see below). 
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Collective Bargaining Coverage Coordination Union Density
Government Employment as a 
Percent of Total Employment

1970 1990 Change 1970 1995 Change 1970 1995 Change 1970 1995 Change
AUSTRALIA 85.0 80.0 -5.00 2.25 1.50 -0.75 43.37 35.20 -8.17 0.126 0.154 0.028
CANADA 40.0 37.0 -3.00 1.00 1.00 0.00 30.62 37.40 6.78 0.204 0.201 -0.003
FINLANDa 95.0 95.0 0.00 2.25 2.25 0.00 51.30 79.60 28.30 0.131 0.223 0.092
FRANCE 85.0 93.5 8.50 1.75 2.00 0.25 21.70 9.90 -11.80 0.184 0.248 0.063
ITALY 85.0 82.5 -2.50 1.50 2.50 1.00 37.00 38.70 1.70 0.134 0.175 0.041
JAPAN 28.0 22.0 -6.00 3.00 3.00 0.00 31.74 23.80 -7.94 0.081 0.083 0.002
SPAIN 68.0 77.0 9.00 2.00 2.00 0.00 9.00 18.20 9.20 0.057 0.153 0.096
SWEDENb 86.0 87.5 1.50 2.50 2.00 -0.50 66.76 89.99 23.22 0.232 0.315 0.083
UK 70.0 47.0 -23.00 1.50 1.00 -0.50 49.80 36.70 -13.10 0.190 0.137 -0.054
USA 21.0 17.5 -3.50 1.00 1.00 0.00 27.24 14.90 -12.34 0.162 0.152 -0.010
NON-US 
AVERAGE 71.33 69.06 -2.28 1.97 1.92 -0.06 37.92 41.05 3.13 0.149 0.188 0.039

Employment Protection Index
UI Replacement Rate:  First 

Year
UI Replacement Rate:  Fifth 

Year
1970 1995 Change 1970 1995 Change 1970 1995 Change

AUSTRALIA 1.00 1.00 0.00 0.12 0.21 0.09 0.12 0.22 0.10
CANADA 0.60 0.60 0.00 0.49 0.58 0.09 0.10 0.10 0.00
FINLAND 2.40 2.10 -0.30 0.29 0.65 0.35 0.10 0.16 0.06
FRANCE 1.97 3.10 1.13 0.47 0.56 0.08 0.07 0.13 0.06
ITALY 4.00 3.40 -0.60 0.04 0.15 0.11 0.00 0.00 0.00
JAPAN 2.80 2.80 0.00 0.41 0.29 -0.12 0.00 0.00 0.00
SPAIN 4.00 3.10 -0.90 0.38 0.65 0.27 0.00 0.00 0.00
SWEDEN 1.20 2.40 1.20 0.24 0.73 0.49 0.00 0.00 0.00
UK 0.58 0.70 0.12 0.31 0.17 -0.13 0.16 0.13 -0.03
USA 0.20 0.20 0.00 0.20 0.26 0.07 0.04 0.04 0.00
NON-US 
AVERAGE 2.06 2.13 0.07 0.30 0.44 0.14 0.06 0.08 0.02

a  Note that for Finland, government employment in the 1995 column refers to 1990-94, due to data availability.
b  Note that for Sweden, due to data availability, the following collective bargaining infomation is shown above: 1990 data for 1970 and the average of 1990
and 1994 data for 1990.

Table 1:  Institutions and Public Employment Incidence in Selected Countries, 1970-1995
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incomplete to yield meaningful results with country dummies included.  However, to some 
degree, studying the relative public employment incidence across demographic groups controls 
for countrywide effects on the public sector.  Finally, the standard errors are adjusted to take into 
account clustering within countries. 

Table 1 presents some descriptive evidence on institutional change and the incidence of 
public employment for ten countries with complete data for 1970 and 1990 or 1995.  First, 
government employment as a share of total employment fell by one percentage point from 1970 
to 1995 in the US, but was stable or rising in each of the other countries except for the UK, 
which had a sharp fall of 5.4 percentage points.  Overall, the incidence of government 
employment rose by an average of 3.9 percentage points in the other countries.  The difference 
between the change for the US and that for other-country average (4.9 percentage points) is more 
than 30% of the US level for 1995 of 15.2%.   

 
Second, regarding wage-setting arrangements, there was considerable variation across 

countries in collective bargaining coverage trends. Coverage fell sharply in the UK, with 
declines centered in the 1980s under the Thatcher program, and declined more moderately in 
four of the remaining countries, including the U.S.  Coverage increased significantly in France 
and Spain and was fairly stable in the remaining two countries.  On average, coverage in the U.S. 
fell by 3.5 percentage points, only somewhat more than the average decrease of 2.3 percentage 
points in the other countries.  Of course, coverage was much less extensive in the U.S. than 
elsewhere in both years.  Changes in union density were even more diverse, with membership as 
a percent of wage and salary employment rising by 9-28 percentage points between 1970 and 
1995 in Spain, Sweden and Finland and falling by 8-13 percentage points in Australia, Japan, the 
UK, the U.S. and France.  Union density declined by 12 percentage points in the U.S., but rose 
by 3 percentage points, on average, in the non-U.S. countries.  As to collective bargaining 
coordination, between 1970 and 1995 wage setting became less coordinated in Sweden, 
Australia and the UK, while increases in coordination occurred in Italy and France.  The other 
countries were stable in this regard, and of course the U.S. had the lowest level of coordination, 
along with Canada.  This measure of coordination is not entirely satisfactory, since it does not 
reflect the decentralization that has taken place in the U.S. since the 1980s (Katz 1993). 
  

Changes in employment protection between 1970 and 1995 were somewhat diverse in 
this set of countries, increasing in France, Sweden and the UK but decreasing in Finland, Italy 
and Spain.  By and large, the increases came in the 1970s, while the decreases came in the 1980s 
and 1990s.  Employment protection in the U.S. remained stable, and the weakest among OECD 
countries.  In our data, unemployment insurance (UI) replacement rates are measured for the 
first year and the fifth year of unemployment.  As noted earlier, the former is a measure of 
generosity for most unemployed workers, while the latter is an indicator of the duration of 
benefits. On this basis, UI systems were on average more generous in 1995 than 1970. 
Exceptions were the UK, which lowered first and fifth year replacement rates and Japan, which  
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Figure 3:  Government Employment Incidence in the ISSP (1985-98) by Private 
Sector Union Density 
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Note:   on the regression line, y=.2541(se=.0482) + .2600 (se=.1289)x 
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Figure 4:  Government Employment Incidence in the ISSP (1985-98) by Collective 
Bargaining Coverage 

 

Collective Bargaining Coverage

 Pub Emp Incidence, Overall  Fitted values
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Note:   on the regression line, y=.2194(se=.0819) + .1645 (se=.1090)x 
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Figure 5:  Government Employment Incidence Residuals in the OECD (1960-96) by 
Collective Bargaining Coverage Residuals (from regressions with period effects, 

country effects, and country-specific trends) 
 

Coll Barg Coverage Residuals

 Public Employment Residuals  Fitted values

-9.29727 9.5154
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Note:   on the regression line, y=.0017 (se=.0003)x 
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Figure 6:  Government Employment Incidence Residuals in the OECD (1960-96) by 
Union Density Residuals (from regressions with period effects, country effects, and 

country-specific trends) 
 

Union Density Residuals

 Public Employment Residuals  Fitted values

-5.9323 7.91946

-.027744

.030952

 
Note:   on the regression line, y=.0011 (se=.0003)x 
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lowered its first year replacement rate.  It was during the 1970s that many UI systems became 
more generous.  Changes in the United States were less positive than those elsewhere.   
  

To summarize, on average, the institutions shown in Table 1 became more interventionist 
in other countries relative to the United States between 1970 and 1995.  And the incidence of 
public employment rose in the other countries relative to the US, as predicted by the reasoning 
outlined above. 
  

While the discussion so far has compared the US to other countries as a group, Figures 3-
6 provide some more general descriptive evidence on the relationship between collective 
bargaining institutions and the incidence of government employment.  Figures 3 and 4 show 
respectively that in the ISSP, private sector union density and overall collective bargaining 
coverage are both positively correlated with the incidence of government employment, with the 
relationship being stronger for private sector union density.  Figures 5 and 6 indicate that for the 
OECD-based data, these relationships are robust to period effects, country-specific effects, and 
country-specific trends.  The Figures graph public employment residuals against collective 
bargaining coverage residuals (Figure 5) or overall union density residuals (Figure 6).8  In each 
case, residuals are computed from a regression of the indicated dependent variable (public 
employment, collective bargaining coverage, or union density) on period dummies, country 
dummies, and country-specific time trends.  Even accounting for these effects, there is a strong, 
significantly positive relationship between collective bargaining coverage or union density and 
public employment.  Unlike the later ISSP data, the 1960-96 macro data show a stronger 
relationship for collective bargaining coverage than union density.  In addition, these 
relationships were significantly positive when I omitted the country-trends, or these trends and 
the country-specific effects, or just used the raw public employment, collective bargaining 
coverage, and union density variables.   Thus, the positively-sloped relationships in Figures 5 
and 6 are not merely an artifact of adding the period and country effects or country trends. 
  

Figures 7-8 use the ISSP data to compare the relationship between government 
employment and private sector union density for insiders (men ages 25-54) and outsiders 
(women ages 15-65 and men ages 15-24 and 55-65).  The contrast between insiders and 
outsiders is striking.  Figure 7 shows a very slightly positive (the regression line has a slope of 
only .0022), statistically insignificant, relationship between private sector density and public 
employment for men age 25-54.  With a slope of .0022, the regression line implies that going 
from the US private sector density (.14) to the Swedish value (.76) is associated with only a 0.1 
percentage point increase in public employment incidence, or about .01 times the intercountry 
standard deviation in public employment in the ISSP.  In contrast, Figure 8 shows a strong, 
highly significantly positive relationship (the regression line has a slope of .4093) for outsiders.   
Raising private  

                                                           
8  Since private sector union density is not available for the 1960-96 period, I use overall union density in the 
macrodata analysis. 
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Figure 7:  Government Employment Incidence in the ISSP for Insiders (Men Age 
25-54)  by Private Sector Union Density, 1985-98 
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Note:   on the regression line, y=.2955(se=.0430) + .0022 (se=.1152)x 
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Figure 8:  Government Employment Incidence in the ISSP for Outsiders (Women 
Age 15-65, Men Age 15-24 and Men Age 55-65)  by Private Sector Union Density, 

1985-98 
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Note:   on the regression line, y=.2334(se=.0547) + .4093 (se=.1464)x 
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sector density from the US to the Swedish value in this case implies an increase of 25.4 
percentage points.  Overall, private sector union density is much more highly correlated with 
outsiders’ incidence of public employment than that of insiders, a pattern consistent with the 
expectations outlined above.  Further, the relationship was very similar using overall union 
density rather than private sector density.  While Figures 3-8 suggest a role for wage-setting 
institutions in affecting government employment, they do not control for other influences.  I now 
turn to the regression results, where such effects can be taken into account. 

 
Table 2 shows selected regression results for the determinants of government 

employment in the macrodata.  The table uses the time-invariant terms of trade uncertainty 
measure (constructed similarly to Rodrik 1997 and 1998), interacted with the sum of imports and 
exports divided by GDP.9  Three models are shown:  first is a model without country dummies or 
country-specific trends (columns 1 and 2); next I added country dummies (columns 3 and 4); and 
finally I include country dummies and country-specific trends (columns 5 and 6).  The major 
focus here is on the impact of the collective bargaining variables.  In all three models, both 
collective bargaining coverage and union density have positive and highly statistically 
significant effects on the incidence of public employment.  Coordination, however, has a 
significantly negative coefficient without controlling for country effects or trends, but it has a 
positive, nearly significant effect controlling for country effects and a positive and highly 
significant effect controlling for country effects and trends.  Recall that union density and 
collective bargaining coverage were predicted to have positive effects both via the wage level 
and the wage structure, while coordination had theoretically ambiguous effects because it leads 
to wage restraint (lowering unemployment and therefore lowering demands for public 
employment) but also wage compression (pricing many outsiders out of a private sector job and 
thus raising demands for public sector jobs). 

 
To assess the magnitude of the impact of wage-setting institutions and also to assess their 

effects jointly, I adopt the following simulation.  Let the values of union density, collective 
bargaining coverage and coordination change from their North American values to Scandinavian 
values.  I then use the regression coefficients to simulate what would happen to government 
employment holding the other variables in the regression constant.   The North American 
countries here are the US and Canada, while in my sample, Scandinavia includes Denmark, 
Finland, Norway and Sweden.  Collective bargaining coverage averages 30 percent in North 
America and 79.6 percent in Scandinavia; union density is 28.3 percent in North America and 
63.8 percent in Scandinavia, and the OECD’s coordination indicator is 1.0 in North America and 
2.4 in Scandinavia (on a scale of 1-3).  Thus changing from North American to Scandinavian 
values for these three indicators involves a large change. 

 

                                                           
9  As mentioned earlier, the basic results were similar when I constructed a time-varying terms of trade uncertainty 
measure. 
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Table 2:  Selected Generalized Least Squares Regression Results for Public Sector Employment 
Incidence:  1960-96

Explanatory Variables
Coeff Std Err Coeff Std Err Coeff Std Err

coll barg coverage 0.0004 0.0002 0.0017 0.0002 0.0017 0.0003
coordination -0.0340 0.0063 0.0072 0.0045 0.0219 0.0058
union density 0.0021 0.0003 0.0014 0.0002 0.0009 0.0002
employment protection -0.0031 0.0037 0.0090 0.0027 0.0179 0.0026
UI rep rate:  year 1 0.0297 0.0138 0.0583 0.0103 -0.0018 0.0112
UI rep rate: year 5 0.0092 0.0231 0.0737 0.0203 -0.0497 0.0193
urbanization -0.0001 0.0004 0.0013 0.0005 -0.0008 0.0007
external risk (assuming time-
invariant terms of trade variance) 0.5436 0.9156 0.7190 0.4866 -0.9891 0.5932
left govt 0.0007 0.0016 -0.0003 0.0015 0.0001 0.0014
births/pop 15-24 yrs earlier 0.1921 0.7854 2.4643 0.5020 0.6106 0.4154

period effects yes yes yes
country dummies no yes yes
country-specific trends no no yes
sample size 115 115 115

Net effect of collective bargaining coverage, union density and coordination:

Scandinavia vs. North America 0.0461 p<.0001 0.1464 p<.0001 0.1460 p<.0001

Note:  standard errors are corrected for country-specific heteroskedasticity and country-specific first order 
autocorrelation.  Joint effect of coll barg coverage, union density and coordination is evaluated at sample
differences between Scandinavia (Denmark, Finland, Norway, and Sweden) and North America (Canada
and the US).  External risk is (imports + exports)*(time invariant std dev of changes in log of terms
of trade)/GDP.
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The bottom line of Table 2 shows the results of this simulation.  In each case, changing 
all three unionization indicators from North American to Scandinavian values has a large, highly 
statistically significant effect on the incidence of government employment.  The impact is much 
larger (14.64 vs. 4.61 percentage points) controlling for country dummies than without country 
effects.  Adding country trends has little further effect on this estimate.  These are large 
estimates, both in comparison to the sample average of 17.1% public employment and the 
Scandinavian-US 1995-96 difference in public employment incidence of 11.3 percentage 
points.10 

 
Among the other explanatory variables, employment protection has positive, significant 

effects on government employment when I control for country-specific effects or country effects 
and trends.  Since employment protection generally has not been found to raise overall 
unemployment (Bertola 1999), it may that my finding here suggests that systems of employment 
protection cause concentrated employment problems on recent entrants.  When this happens, 
there will evidently be a greater demand for public employment.  Moving from the US, with the 
least protection, to Italy, with the most, implies an increase in public employment incidence of 
3.3 to 6.6 percentage points, again a large effect. 

 
While more generous UI systems are associated with a significantly higher incidence of 

public employment when I don’t control for country-specific effects or trends and when I control 
for country effects but not trends, this finding disappears when I add country trends to the model.  
Urbanization, external risk and left government have effects that are sensitive to specification, 
although the external risk variable has a positive, nearly significant effect, as predicted, when I 
include country dummies but not country trends.  Finally, a larger potential youth cohort 
(births/population 15-24 years ago) has the expected positive effect in each case, but this is 
statistically significant only controlling for country effects but not trends.   

 
Table 2 has shown that more extensive collective bargaining institutions are associated 

with greater public employment, even after controlling for country-specific effects and country-
specific trends.  My interpretation of this result is that the unionization measures lead to 
employment problems (as found by Nickell, et. al. 2001 and Bertola, Blau and Kahn 2002a and 
b), which then lead to demands for public employment.  An alternative interpretation in this 
spirit is that unionization leads to private sector employment problems and the public sector, 
being less affected by supply and demand than the private sector, passively expands its share of 
employment.  Under this scenario, the insulation of the public sector from market forces is 
actually a policy in which the government provides insurance for its workforce (Rodrik 1997; 
1998).   Finally, in Section IV below, I investigate the extent to which sectoral wage differentials 
can explain the public employment results. 

                                                           
10  The average government employment difference between Scandinavia and North America for the whole 1960-96 
period is only 4.1 percentage points.  But over this period, public employment as a fraction of total employment 
grew sharply in Scandinavia (as discussed earlier) but only slightly in North America. 
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Table 3:  Selected Probit Results for Government Employment:  ISSP Microdata 1985-98 (partial derivatives 
evaluated at means of explanatory variables)

Explanatory Variables
Coeff Std Err Coeff Std Err Coeff Std Err Coeff Std Err

age 15-24 -0.212 0.023 -0.203 0.022 -0.211 0.022 -0.205 0.022
age 25-34 -0.121 0.019 -0.102 0.018 -0.119 0.019 -0.100 0.017
age 35-44 -0.044 0.014 -0.026 0.012 -0.041 0.014 -0.024 0.012
age 45-54 -0.009 0.013 0.009 0.011 -0.008 0.013 0.009 0.010
educ:  bottom third -0.211 0.012 -0.211 0.012 -0.211 0.011 -0.211 0.011
educ:  middle third -0.113 0.008 -0.113 0.009 -0.113 0.008 -0.113 0.008
female 0.117 0.028 0.096 0.025 0.116 0.027 0.096 0.025
coll barg coverage 0.0020 0.0010 0.0016 0.0013 0.0013 0.0009 0.0009 0.0011
union density 0.0025 0.0010 0.0040 0.0012 0.0032 0.0009 0.0044 0.0010
coordination -0.098 0.034 -0.103 0.045 -0.110 0.034 -0.107 0.044
employment protection -0.009 0.018 -0.010 0.018 0.024 0.021 0.023 0.021
UI rep rate:  year 1 0.078 0.098 0.079 0.098 0.054 0.082 0.051 0.082
UI rep rate: year 5 -0.014 0.100 -0.023 0.104 0.166 0.121 0.158 0.128
urbanization -0.003 0.002 -0.003 0.002 -0.002 0.002 -0.002 0.002
external risk (time-
invariant terms of trade 
variance) 0.120 2.354 0.052 2.344 1.276 2.163 1.203 2.183
left govt 0.025 0.023 0.024 0.023 0.0224 0.021 0.0225 0.021
insider ---- ---- -0.015 0.036 0.031 0.052
insider*union density ---- ---- -0.0038 0.0006 -0.0029 0.0007
insider*coll barg coverage ---- ---- 0.0009 0.0011 0.0009 0.0010
insider*coordination ---- ---- 0.0171 0.0315 -0.0004 0.0309

union density measure priv sector priv sector total total
period effects yes yes yes yes
sample size 67688 67688 67688 67688

Net effect of collective bargaining coverage, union density and coordination:

Main Effect:  Scandinavia 
vs. North America 0.0521 p=.2664 0.0793 p=.1117 0.0260 p=.6408 0.0537 p=.3330

Interaction with Insider:  
Scandinavia vs. North 
America ---- ---- -0.0656 p=.0156 ---- ---- -0.0596 p=.1204

Note:  standard errors are corrected for country-specific heteroskedasticity and correlation within countries.
Joint effect of coll barg coverage, union density and coordination is evaluated at sample
differences between Scandinavia (Denmark, Finland, Norway, and Sweden) and North America (Canada
and the US).  External risk is (imports + exports)*(time invariant std dev of changes in log of terms
of trade)/GDP.  Insider is a dummy variable for males age 25-54.
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As discussed earlier, since unionization causes greater employment problems for 
outsiders than insiders (Bertola, Blau and Kahn 2002b), these public employment effects should 
be particularly strong for outsiders.  Table 3 presents some results for microdata on this question.  
The Table shows the results of four regression models.  Two models use private sector union 
density (for reasons discussed earlier) and two use total union density.11  And for each of these 
specifications of union density, there is one model with and one model without an insider 
dummy and its interactions with the union-related variables.   

 
Looking first at the model using private sector density without insider interactions, we 

see that collective bargaining coverage and union density each have a significantly positive 
effect on the incidence of public employment, while coordination has a significantly negative 
impact.  These results are much like those in the first column of Table 2 from the macrodata, 
with no controls for country effects or country-specific trends.  The effect of changing from 
Scandinavian to North American values for these variables is to raise the incidence of public 
employment by 5.21 percentage points, although this effect is not statistically significant.  The 
magnitude is similar to the results for the macrodata, which were of course based on a less-
inclusive definition of public employment.   

 
The second column of Table 3 shows that the effect of collective bargaining institutions 

on public employment is significantly stronger for outsiders than insiders.  Changing these 
variables from North American to Scandinavian values implies an increase in public 
employment of 7.93 percentage points for outsiders, an effect that is marginally significant at the 
11.17% level.  However, the effect of the same change for insiders is 6.56 percentage points less 
than for outsiders, a difference that is significant at the 1.6% level.  The results are similar but 
statistically less significant when total union density replaces private sector union density (the 
third and fourth models in Table 3).  Thus, collective bargaining institutions appear to raise 
public employment in general, with a substantially larger effect on outsiders, the group whose 
employment is most negatively affected by union wage bargaining.12   

 
The other institutional variables have insignificant effects on public employment, but the 

demographic variables have strong effects.  Older workers, women, and more highly educated 
workers are significantly much more likely to work in the public sector than younger workers, 
men, and the less-educated, respectively. 
 
Alternative Specifications 
 

                                                           
11  Note also that the external risk measure in Table 3 uses the time-invariant terms of trade risk variable; however, 
using the time-varying version yields very similar results to those in Table 3. 
12 These interaction effects are driven mostly by the union density interactions.   It is possible that the total and 
private sector density measures reflect insider-outsider composition or relative union membership among insiders 
and outsiders.  To control for this possibility, I replaced the union density measures in Table 3 with density 
computed only for insiders.  These measures are not directly affected in an accounting sense by composition effects 
or relative union membership among insiders.  I found virtually identical results to Table 3 under this alternative 
specification of the union density variable, suggesting that the interaction effects do not merely reflect the different 
levels of unionization among outsiders.  This similarity is not surprising since the ISSP data show that private or 
public sector density for insiders is very highly correlated with that for outsiders.  
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 So far, I have aggregated the effects for all outsiders into one set of interactions.  Table 4 
shows what happens when I allow the impact of wage-setting institutions on outsiders to differ 
according to which subgroup of outsiders one belongs:  women, men age 15-24, or men age 55-
65 (separate main effects for these three groups are also added, with men 25-54 being the 
reference group).  The major results can be seen by examining the net effect of the three union 
wage-setting variables in the Scandinavia vs. North America comparison.  In each case, the main 
effect, which is now interpreted as the impact for insiders is small in absolute value and not 
significant.  However, the interactions for females and for males 15-24 or males 55-65 are 
moderately large and positive (6-8 percentage points in the private sector union density 
specification and 4-7 percentage points in the total union density specification).  Moreover, they 
are statistically significant for all three groups using private sector union density and for young 
men using total union density.    Finally, while I reject the hypothesis of equal interaction 
coefficients for the three subgroups13, I accept in each case the null hypothesis that moving from 
North American to Scandinavian unionization values has the same effect for all three groups of 
outsiders.  Unions appear to push women, older men and younger men into public sector jobs to 
a similar extent, and this is a more positive effect than for prime age men. 

 
Other specifications led to similar results to those reported so far.  First, the basic results 

from Table 3 were also very similar when I allowed full interactions between all of the 
explanatory variables and the female dummy variable.  Second, when I took the basic 
specifications in Table 3 and added insider interactions with the other labor market institutions 
(UI replacement rates and employment protection), simulations estimating the impact of 
changing all of the institutional variables from their North American to their Scandinavian 
values led to very similar findings in both magnitude and significance levels to those in Table 3.   

 
Finally, I investigated an additional possible dimension along which one might expect 

public employment to be differentially affected by collective bargaining institutions, educational 
levels.  It is well-known that unions reduce educational differences in wages, leading one to 
expect that unions would lower the relative employment and raise the relative public sector 
employment of the less-educated.  As noted, previous work has not found that unions lower the 
relative employment of the less-educated, and there is mixed evidence on the impact of 
unionization on the public employment incidence of the less-educated (see section II).  I 
investigated these issues by disaggregating the insider and outsider effects of collective 
bargaining institutions according to whether one was in the lower third or the top two thirds of  

                                                           
13  That is, I test 3 pairs of equality hypotheses jointly:  i) collective bargaining coverage*female=collective 
bargaining*men 15-24 and collective bargaining coverage*female=collective bargaining coverage*men 55-65; ii) 
the similar pair with union density instead of collective bargaining coverage; and iii) the similar pair with 
coordination instead of collective bargaining coverage. 
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Table 4:  Selected Probit Results for Government Employment:  Outsider Effects Disaggregated by 
Gender and by Age for Men, ISSP Microdata 1985-98 (partial derivatives evaluated at means of 

explanatory variables)

Explanatory Variables
Coeff Std Err Coeff Std Err

coll barg coverage 0.0025 0.0007 0.0017 0.0009
union density 0.00020 0.0009 0.0016 0.0009
coordination -0.0859 0.0247 -0.1073 0.0290

female*union density 0.0043 0.0006 0.0034 0.0008
female*coll barg coverage -0.0010 0.0012 -0.0009 0.0011
female*coordination -0.0313 0.0360 -0.0122 0.0349

male 15-24*union density 0.0030 0.0007 0.0021 0.0008
male 15-24*coll barg coverage -0.0028 0.0007 -0.0028 0.0006
male 15-24*coordination 0.0801 0.0254 0.0970 0.0252

male 55-65*union density 0.0012 0.0008 -0.0002 0.0007
male 55-65*coll barg coverage 0.0004 0.0008 0.0005 0.0008
male 55-65*coordination 0.0145 0.0194 0.0165 0.0200

union density measure priv sector total
period effects yes yes
sample size 67688 67688

Net effect of collective bargaining coverage, union density and coordination:

Main Effect:  Scandinavia vs. North America 0.0137 p=.7804 -0.0059 p=.9302

Interaction with Female:  Scandinavia vs. North America 0.0614 p=.0443 0.0613 p=.1554

Interaction with Male 15-24:  Scandinavia vs. North America 0.0783 p=.0041 0.0691 p=.0928

Interaction with Male 55-65:  Scandinavia vs. North America 0.0790 p=.0292 0.0396 p=.2538

H0: coverage*female=coverage*male 15-24=coverage*male 55-65 
density*female=density*male 15-24=density*male 55-65
coord*female=coord*male 15-24=coord*male 55-65 p<.0001 p<.0001

H0: Scandinavia vs. North America 
effects are equal for Females, Males 15-24,
and Males 55-65 p=.8780 p=.7025

Note:  standard errors are corrected for country-specific heteroskedasticity and correlation within countries.
Joint effect of coll barg coverage, union density and coordination is evaluated at sample
differences between Scandinavia (Denmark, Finland, Norway, and Sweden) and North America (Canada
and the US).  External risk is (imports + exports)*(time invariant std dev of changes in log of terms
of trade)/GDP.  Other controls are the same as in Table 3, except that the insider dummy has been
replaced by separate dummies for males 15-24 and males 55-65.
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the educational distribution.   These analyses required interactions between the following two  
sets of variables:  (insider*bottom third education, outsider*bottom third education, outsider*top 
two thirds education) and (collective bargaining coverage, union density, and coordination), plus 
the following additional control variables:  (insider*bottom third education, outsider*bottom 
third education, outsider*top two thirds education). 

 
The results of this disaggregation of the unionization effects yielded some limited support 

for the idea the unions lead to the disproportionate employment of the less educated in the public 
sector.  I used the private sector union density specification of the augmented Table 3 model, 
although the results were similar using the total union density measure.  The Scandinavian-North 
American simulation for the impact of unionization for outsiders with lower third education 
levels showed a 8.7 percentage point larger effect than for insiders with top two thirds education 
levels (the reference group), an effect that was significant at the 0.53% level.  In contrast, the 
simulation showed only a 4.2 percentage effect for outsiders with top two thirds education levels, 
an impact that was significant at the 7.35% level.  This difference, 4.5 percentage points, 
suggests that unions had a larger effect on less educated than on more educated outsiders, and 
the difference was statistically significant at the 10.4% level.  However, comparing the effects by 
education among insiders yielded no difference in the impact of unionization on public 
employment.  Specifically, among men age 25-54, the Scandinavian-North American simulation 
actually led to a very slight 0.6 percentage point reduction in public employment among the less 
educated relative to those in the top two thirds of the education distribution, an effect that was 
also not significant.   

 
IV.  Empirical Procedures and Results:  Public Sector Wage Premia 
 
 The preceding results suggest that the government is used as employer of last resort, 
especially for outsiders.  However, it is possible that differences across countries in the public 
sector wage premium, which are also likely to be influenced by overall wage-setting institutions, 
could yield similar results.  I investigated this issue by estimating the impact of the unionization 
measures discussed earlier on public sector wage premia, using the ISSP 1985-98 data.  This 
data base has information on annual or monthly earnings and weekly hours, but not weeks 
worked per year.  I therefore analyzed the determinants of this earnings measure for a subsample 
of full-time workers, controlling for weekly work hours.14  To ensure the comparability of the 
earnings measure across countries and years, I expressed each person’s log earnings relative to 
the average log earnings for his/her country-year observation.  I then estimated the following 
linear equations: 
 
lnearn=D’Z + b1*govt + b2*govt*coll barg coverage + b3*govt*union density 
  + b4*govt*coordination + u3                (3) 
 
and 
 
 

                                                           
14  Previous work using the ISSP has found that hours-corrected earnings differentials computed from these data are 
quite similar to those from published OECD sources (Blau and Kahn 1996 a and b). 
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lnearn=E’Z + c1*govt + c2*govt*coll barg coverage + c3*govt*union density 
  + c4*govt*coordination + c5*insider+ G’(insider*I) + 
  c6*insider*govt + c7*insider*govt*coll barg coverage + 
  c8*insider*govt*union density + c9*insider*govt*coordination + u4   (4) 
       
where: 
 
i) lnearn=(log of respondent’s monthly or annual earnings – average of log of earnings for full 
time workers in the respondent’s country and year); 
ii) Z is a vector of controls including: weekly work hours, age dummies, education dummies, 
female dummy, collective bargaining coverage, total union density, coordination, UI 1st and 5th 
year replacement rates, employment protection, urbanization, external risk (time-invariant terms 
of trade risk), left govt, female interactions with all of the preceding other variables, age and 
education interactions with each of the labor market institutions, and year dummies; 
iii) govt is a dummy variable for employment by the government 
iv) insider is a dummy variable for being a women of any age or being a man age 15-24 or 55-65 
v)  I is the vector of labor market institutions (collective bargaining coverage, total union 
density, coordination, UI 1st and 5th year replacement rates, employment protection)15 
vi) u3 and u4 are disturbance terms. 
   

Equations 3) and 4) were estimated by ordinary least squares where the standard errors 
were corrected for correlation within countries.16  Table 5 shows the key results for the impact of 
wage-setting institutions on the public sector wage premium.  Panel I shows the results where I 
constrain the impact of public sector employment to be the same for insiders and outsiders.  The 
figures in the Table show the impact of government employment evaluated at Scandinavian or at 
North American values for collective bargaining coverage, union density, and coordination.  
There is no overall public sector wage premium at Scandinavian values for the wage-setting 
institutions:  the effect is -.0120 and is not statistically significant.  However, at North American 
values for the institutions, public employment is associated with a .1154 log point wage premium 
that is significant at better than 1%.  Moreover, these two estimates are significantly different 
from each other at the 1% level.  Consistent with the literature cited earlier that found much 
smaller industry wage effects in countries with more extensive coverage by centralized collective 
bargaining institutions, I obtain a similar finding for the public sector wage premium. 
  

Panel II of Table 5 shows the results for public sector wage premia when I allow the  

                                                           
15  Results were very similar using private sector union density. 
16  Several authors have attempted to take into self-selection bias in estimating public sector wage premia for 
particular countries (for a summary, see Gregory and Borland 1999).  However, the ISSP does not have instruments 
that would allow me to satisfactorily identify such a model. 
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Table 5:  Public-Private Regression-Adjusted Log Earnings Differentials in the ISSP:  
1985-98 (full-time workers)

I.  Model Assumes Equal Effects for Insiders and Outsidersa

Scandinavian North American Difference
Barg Cov, Density and 

Coord
Barg Cov, Density and 

Coord
(Scandinavia-

North America)

-0.0120 0.1154 -0.1274
p=.6996 p=.0039 p=.0144

II.  Model Allows Separate Effects for Insiders and Outsidersb

Scandinavian North American Difference
Barg Cov, Density and 

Coord
Barg Cov, Density and 

Coord
(Scandinavia-

North America)

Insiders -0.0354 0.0604 -0.0958
p=.1555 p=.1232 p=.0687

Outsiders 0.0116 0.1698 -0.1582
p=.7780 p=.0005 p=.0069

Difference -0.0470 -0.1094 0.0624
(insiders-outsiders) p=.1001 p=.0042 p=.1125

Note:  sample size is 44,293.

a controls include weekly hours, age dummies, education dummies, female dummy,
coll barg coverage, overall union density, coordination, UI 1st and 5th year rep rates,
employment protection, urbanization, external risk (time invariant terms of trade risk),
left govt, female interactions with each of these main effects, age and education
interactions with each labor market institution, a govt employment dummy, and
interactions between govt employment and coll barg coverage, overall union density
and coordination.

b controls include all the variables in panel I (see note a to this table), plus:
insider dummy, interactions between each labor market institution and the insider
dummy, an interaction between the government dummy and the insider dummy,
and three way interactions between the government dummy, the insider
dummy, and each of the unionization variables (coll barg coverage, overall union
density, and coordination).
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interaction of government and wage setting institutions to vary by insider status.  The public 
sector premium is significantly larger for North American than Scandinavian collective 
bargaining institutions for both insiders (.0958 log points) and outsiders (.1582 log points).  
More importantly, the North American-Scandinavian difference is larger for outsiders than 
insiders, and the difference between these two effects (.0624 log points) is marginally significant 
at the 11% level.  Public sector employment has an especially large effect on the wages of 
women of any age or men outside the prime age categories in countries where collective 
bargaining institutions are weak.  This finding probably reflects the idea that government 
employment itself in such countries has “union-like” features of standard rates and compressed 
wage structures, which would raise the relative wage of outsiders.17  In contrast, in countries 
with extensive systems of centralized collective bargaining, most of the labor market is covered 
by standard rates and compressed wage structures that are coordinated across sectors.  In this 
environment, then, it is easy to see why the public sector wage premium would be similar—
small and not significantly different from zero in each—across demographic groups.18 
  

Finally, Table 6 shows what happens when I disaggregate the public sector wage 
premium according to subgroups of outsiders, as in Table 4:  women, men age 15-24, and men 
age 55-65.  Table 6 shows that in every case, the public sector wage premium is larger 
(algebraically) with North American than with Scandinavian unionization variables, although the 
difference is statistically significant only for women and only marginally significant (at the 6.7% 
level) for men age 25-54.  Moreover, for men age 15-24 and for women, the Scandinavian-North 
American contrast is larger than for insiders, a pattern consistent with the idea that in less 
unionized countries, the public sector has the larger wage effects on low wage groups.  Again, 
the effect is only significant for women and is also much larger in absolute value for women (-
.080 log points) than for young men (-.024 log points).  However, for men age 55-65, the 
Scandinavian-North American contrast is actually smaller than for insiders by .044 log points, a 
difference that is not statistically significant.    

 
In the ISSP data, women and men 15-24 earn significantly less than men 25-54 by .36  

                                                           
17  This argument clearly applies to women of any age and men age 15-24, two groups which have wages at the 
bottom of the distribution.  It would apply to men age 55-65 too if they have reached the downward sloping portion 
of their age-earnings profiles.  I investigate the public sector wage premium for these subgroups of outsiders in 
Table 6, discussed below.  
18  The basic findings of Table 5 were virtually identical when I allowed government employment to be interacted 
with the other labor market institutions—UI system characteristics and employment protection—(Panel I) or when I 
added these interactions and three-way interactions between government employment, insider status, and the other 
labor market institutions (Panel II). 
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Table 6:  Public-Private Regression-Adjusted Log Earnings Differentials in the ISSP, Separate Effects for Women, Younger Men and 
Older Men:  1985-98 (full-time workers)

Scandinavian North American Difference
Barg Cov, Density and 

Coord
Barg Cov, Density and 

Coord
(Scandinavia-

North America)

Insiders (men age 25-54) public sector premium -0.0357 0.0607 -0.0964
p=.1525 p=.1213 p=.0674

Women public sector premium 0.0080 0.1846 -0.1766
p=.8557 p=.0005 p=.0047

pub sector premium relative to 
insiders pub sector premium 0.0437 0.1239 -0.0802

p=.1442 p=.0026 p=.0516

Men Age 15-24 public sector premium -0.0040 0.1168 -0.1208
p=.9602 p=.1220 p=.3219

pub sector premium relative to 
insiders pub sector premium 0.0317 0.0561 -0.0244

p=.6671 p=.5461 p=.8520

Men Age 55-65 public sector premium 0.0532 0.1058 -0.0526
p=.1755 p=.1138 p=.4807

pub sector premium relative to 
insiders pub sector premium 0.0889 0.0451 0.0438

 p=.0025 p=.3545 p=.4112

Note:  sample size is 44,293.

a controls include weekly hours, age dummies, education dummies, female dummy, coll barg coverage, overall union density, coordination,
UI 1st and 5th year rep rates, employment protection, urbanization, external risk (time invariant terms of trade risk), left govt, female
interactions with each of these main effects, age and education interactions with each labor market institution, dummies for male 15-24 and
for male 55-65, interactions between the male 15-24 and male 55-65 dummies and each labor market institution, a govt employment dummy,
interactions between govt employment and coll barg coverage, overall union density, and coordination, and three way interactions between 
govt employment, (female, male 15-24 or male 55-65 dummies), and each of the unionization variables (coll barg coverage, overall union
density, and coordination).
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(women) to .54 (men 15-24) log points; however men age 55-65 have about the same level of 
earnings as men age 25-54 (men 55-65 have a statistically insignificant .0114 log points higher 
earnings than men age 25-54).  Older men are not, therefore, a lower wage group than prime-age 
men; thus, it is not surprising that there is a larger public sector wage premium relative to 
insiders with North American than with Scandinavian unionization levels only for women and 
younger men. 
  

The wage results in Tables 5 and 6 suggest a possible explanation for at least some of the 
government employment results I have presented in Tables 2-4.  Specifically, government 
employment overall is more extensive as a portion of total employment in countries where the 
public sector wage premium is smallest (algebraically).  And, government employment among 
women and among men age 15-24 is especially likely relative to insiders in countries where the 
public sector wage premium is especially small for these groups.  On the other hand, for men 55-
65, Tables 4 and 6 show that they have a larger incidence of public employment, relative to 
prime age men, in areas where their public sector wage premium is higher relative to the 
premium for prime age men (i.e. with Scandinavian as opposed to North American unionization 
variables).   Thus, a simple demand story could possibly explain the aggregate public 
employment patterns and those for women and for men 15-24 but not men 55-65.   

 
To determine how important the simple demand story could be in those instances where 

it makes sense, I examined the parameter values in Tables 2-6.  Specifically, given the public 
sector employment and wage effects, what labor demand elasticity would be necessary for these 
wage effects to provide the full explanation for the aggregate employment results, and what 
substitution elasticities would be necessary to explain the findings for the female and young male 
subgroups?  First, consider the effects of collective bargaining institutions on aggregate public 
sector employment and wages.  Table 5 shows that they lower the relative wage of public 
employees in with Scandinavian values for these institutions by about 12.0% (e-.1274≈.880, or 1-
.120) compared to those with North American values.  Table 2 shows that changing these 
institutions from North American to Scandinavian levels raises public employment by 4.6 to 14.6 
percentage points, or a relative increase of 27.1-85.9% at the intercountry average of .170 in the 
OECD data.  This comparison implies a demand elasticity in the public sector of –2.26 to -7.16, 
an implausibly large elasticity in absolute value.  Using Table 3’s estimates of the overall effect 
of collective bargaining institutions on public employment of 2.60 to 5.21 percentage points in 
the ISSP implies a relative increase of 7.7-15.5% at the intercountry average of .336 in the ISSP 
data.19  Thus, the ISSP public employment probits imply demand elasticities of –0.64 to –1.29, 
which are more plausible than the OECD-based required elasticities but still mostly above the 
commonly accepted range of overall labor demand elasticities of -0.15 to -0.75 as discussed by 
Hamermesh (1993) or public sector labor demand elasticity of roughly –0.5 as surveyed by 
Ehrenberg and Schwarz (1986).  Thus, the aggregate public sector employment and wage results 
suggest that there are some direct effects of wage-setting institutions on public sector 
employment where the government is used as the employer of last resort.   
                                                           
19 Public employment incidence is much higher in the ISSP than the OECD because the former is collected for a 
later period (public employment has been rising) and, more importantly, the ISSP definition includes everyone 
whose employer is the government even if one is not in public administration.  Recall from Figures 1 and 2 that the 
two measures are very highly correlated.  Unfortunately, industry data, which would allow me to construct a similar 
measure of public employment to the OECD’s, are not consistently available in the ISSP. 
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Second, turning to the results disaggregated by subgroups, Table 6 shows that changing 

from North American to Scandinavian values of the collective bargaining variables lowers the 
relative public employment wage effect of women vs. insiders by 7.7% (e-.0802≈0.923).  The 
relative public employment effect of this change is 6.13 to 6.14 percentage points (Table 4), 
implying an elasticity of substitution of insiders for women of 2.37.   A similar calculation for 
men 15-24 shows a required elasticity of substitution with insiders of 8.55 to 9.67.   The implied 
substitution elasticity for women is consistent with existing research on substitution across 
demographic groups, while the required elasticities for young men are implausibly large.  For 
example, Layard (1983, p. 524) found that for British manufacturing for the 1949-69 period, the 
elasticity of substitution of men 21 years and over for women 18 years and over was 2.0.  And 
Lewis (1985) found that in Australia over the 1975-81 period, the substitution elasticity of men 
over 21 for women over 21 was 2.29.  Both of these estimates are very similar to my implied 
elasticity of 2.37, suggesting that the excess employment of women in the public sector in 
heavily unionized economies may be a response to the low public sector wage effect for women 
there.  But these papers found smaller elasticities for adult men vs. young men:  0.6 for Britain 
(Layard 1983), and 0.87 for Australia (Lewis 1985); and Hamermesh (1982) reports for the US 
from 1955 to 1975, an elasticity of substitution of young for older workers, aggregated by gender 
of 0.6.  All three of these are smaller estimates than my implied range of 8.55-9.67.  Thus, the 
employment of younger men in the public sector in highly unionized economies is higher than 
would be predicted by these substitution elasticities, suggesting direct union effects. 
  

Finally, while the existing literature suggests that labor demand elasticities and public 
sector wage effects could explain the public sector employment patterns for women and, at least 
partially, young men, these cannot explain why the public employment incidence of older men is 
so high in highly unionized economies.  It is likely that for this group, the government is 
providing employment for those let go in private sector downsizing events.20 
 
V.  Conclusions 
 
 This paper has examined the impact of collective bargaining institutions on the incidence 
of public employment among OECD countries.   Using aggregate data for the 1960-96 period for 
17 countries, I find that more extensive coverage by centralized collective bargaining institutions 
leads to a larger share of total employment in the government, controlling for time effects, 
country-specific effects, and country-specific trends.  Moreover, using microdata for 15 
countries for the 1985-98 period, I find that the effect of extensive union bargaining institutions 
on public employment incidence is most positive for those groups most shut out of regular 
employment under such wage-setting arrangements--women, and younger and older men—those 
commonly viewed as “outsiders” in European-style employment relationships.    

 
I also found that these extensive union bargaining institutions were associated with 

smaller public sector wage premia in general, with especially large reductions in the public 
sector premium for women and for young men.  These wage results, in conjunction with the 

                                                           
20  The data were not able to support disaggregation of the public sector wage and employment effects into age-
specific impacts for women. 
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existing literature on demand elasticities and elasticities of substitution across demographic 
groups, imply that the high incidence of public employment in highly unionized economies 
could at least in part be a labor demand response to lower public sector wage premia.  Of course, 
one would still need to explain a smaller public sector premium in more unionized countries.  
One possibility is that these countries anticipate using the government to provide employment 
for those shut of the private sector and keeping the public sector wage low is a way of ensuring 
that these jobs can be funded. 

 
Appendix: Data sources and definitions 

 
I.  Aggregate Analysis 
 
 For the macrodata analysis, public sector employment, urbanization, and left government were all 
kindly supplied by Algan, Cahuc and Zylberberg (forthcoming).  The data are arranged in five year 
intervals from 1970-74 to 1990-94, with a final observation for 1995-96.  Public employment in these 
data (taken from OECD National Accounts) includes only those working for public administration but not 
workers in other sectors (e.g. education) where the employer may also be the government.  The two 
measures of external risk (see text for definition) were constructed from the openness to trade measure in 
Algan, et. al (forthcoming) and the terms of trade indexes in the 1995 World Bank World Tables CD. 
    

The measures for the labor market institutions are taken from several sources.  I use Blanchard 
and Wolfers’ (2000) measures of time-varying employment protection legislation.  I take union density, 
collective bargaining coverage and coordination, and labor tax rate data from the data appendix to 
Nickell, Nunziata, Ochel and Quintini (2001).  Collective bargaining coverage was available for some 
countries from 1960 to 1999 and for other countries from 1980-94.  I used interpolation and assigned the 
authors’ earliest figure to all dates before its date.  The UI year 1 and year 5 replacement rates were taken 
from a OECD database and refer to the entire 1960-96 period. 

 
Birth rates 15-24 years prior to the current observation were kindly supplied by Korenman and 

Neumark (2000). 
 
II.  Microdata Analysis 
 
 I use the 1985-98 ISSP files for the microdata analysis.  Here, one is considered to be in the 
public sector if the government is one’s employer, regardless of the particular task one is performing.  I 
use the same labor market institutions, urbanization, left government, and terms of trade risk variables 
that were just discussed. 
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