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Abstract 
 
 

The aim of this paper is to analyze the relationship between welfare expenditure by 
government and unemployment outcomes. Using a panel of 34 OECD countries 
from 1980 to 2010 and a two-way fixed effect model for panel data subject to 
endogeneity test and persistence test, the results of the paper suggest that total 
welfare expenditure as a percentage of GDP has a statistically significant positive 
impact on unemployment outcomes (total unemployment, long-term 
unemployment and youth unemployment). Among the four major components of 
national welfare expenditure, only income support and pension benefit are found to 
have the significant positive effect on all unemployment outcomes, public 
expenditure on health services has marginally significant positive impact on total 
unemployment rate, but not on long-term unemployment rate and youth 
unemployment rate and public social expenditures on other social services provided 
by government have no significant impact on unemployment. The econometric 
estimation results also provide evidence to support the hypothesis that one channel 
through which public social expenditure impacts unemployment is investment rate 
and the hypothesis that immigration can decrease a nation’s total unemployment 
rate. 
 

 
I. Introduction 
 

The relationship between welfare expenditure of government and 
unemployment rate was not given full investigation despite huge literature on the 
relationship between labor market institutions and unemployment. Although these 
two areas of study are closely linked to each other, the examination of the former is 
more fundamental: what is the economic impact of welfare state in terms of 
unemployment? 
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The impact of welfare state on economy is a long-standing debate. For 

decades, the economic impact of Europe’s socialist (or “social democratic”) welfare 
state has been fiercely debated among economists and politicians of left wing and 
right wing.  

 
If econometric studies on this impact could be based on randomized 

experimental data like clinical trials, such debate would never emerge. Unfortunately, 
facing only observational data, with very little opportunity of applying “natural 
experiments”, the only option to get valid (consistent) econometric estimation is to 
use instrumental variable (IV), at least for endogeneity test and fixed effect model for 
panel data to control for country-specific heterogeneity or country-common global 
trend. Many econometric issues may bias the estimation of the effects of welfare 
spending measures on growth. As a result, the findings of previous empirical literature 
are mixed and inconclusive. The following section on literature review will show such 
problems in some previous econometric studies on the relationship between labor 
market performance and welfare state. 

 
II. Basic Theory and Literature Review 

 
Generally, economic theory concerning the economic role of government has 

never reached consensus between Keynesian economists and Hayek school 
economists. What is the impact of government welfare spending in the short run? As 
Disney (2000) summarized, in a Keynesian setting, a tax-financed increase in welfare 
spending should have a modest expansionary impact on employment and output, so 
long as there are spare resources. In a static Neoclassical model, however, such public 
spending can completely displace private spending, so labor supply may depend on 
the net-of-tax replacement rate of earnings to out-of-work benefits. Atkinson (1995) 
also emphasized the importance of this benefit replacement rate (BRR) to 
unemployment and his imperfect labor market model shows that the effect of 
unemployment insurance on employment depends on the level of BRR and extent of 
benefit coverage. 

 
Alesina and Perotti (1994) used a general equilibrium, two-country model with 

exportables, importables and nontradables to study redistribution across different 
types of agents in a world characterized by the presence of labor unions and 
distortionary taxation.  
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They reveal that an increase in transfers to, say, retirees, financed by 
distortionary taxation, can generate a loss of competitiveness (defined as an increase 
in relative unit labor costs for tradable goods), an appreciation of the relative price of 
nontradables, and a decrease in employment in all sectors of the domestic economy. 

 
On the other hand, Ljungqvist and Sargent (1995) constructed a search model 

where the government both provides liberal unemployment insurance and taxes labor 
at high progressive tax rates. They showed how progressive income taxation can 
counteract a high unemployment rate under generous unemployment insurance. In 
particular, high marginal taxes reduce workers' incentives to switch jobs in response to 
changing economic opportunities. This lower labor mobility reduces unemployment 
but at the cost of a less efficient labor allocation. In short, their theory does not 
indicate whether the net effect of unemployment insurance and income tax is positive 
or negative. 

 
This paper is not about this theoretical debate, but on in-depth investigation 

of empirical evidences on the economic impacts of welfare states on employment in 
terms of public social welfare expenditures. Despite huge literature on the relationship 
between welfare spending and economic growth in terms of either level or growth 
rate of GDP or per capita GDP (see for example, Grier and Tullock (1989), Atkinson 
(1995), Agell et al. (1997), Beraldo et. al. (2009)), research on whether expenditure on 
welfare benefit programs in welfare state affects unemployment is not plentiful, 
surprisingly, particularly in face of great gap in average unemployment rate between 
EU nations and the US since late 1970s. Disney (2000) summarized five previous 
studies on macroeconomic evidence on tax and welfare policy and unemployment, 
but most of them concern tax policy variables (tax wedge or tax rate) and benefit 
replacement rate rather than specifically addressing the economic effect of welfare 
spending rate. 

 
More generally, Atkinson’s book (1995) argues that there is very little 

correlation between economic performance and welfare expenditure. Headey et al. 
(2000) also provided empirical evidence based on the economic performance of the 
United States, Germany and the Netherlands to support the view that there is no 
necessary trade-off between economic efficiency and a generous welfare state. Lindert 
(2003) even directly claimed that welfare state is a free lunch because there is no clear 
net GDP cost of high tax-based social spending on GDP.  
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However, some econometric problems in his empirical findings cast doubt on 

validity of his econometric estimations.  
 
For example, he used two-stage-least-square (2SLS) estimation for the 

regression of per capita GDP growth in which the instrumental variables (IVs) he 
used for social spending and tax rates are age distribution, voter turnout rates, average 
income, religion, ethnic fractionalization, and openness to trade. It seems that we can 
have sufficient reasons to suspect exgoeneity of these IVs for at least some of them 
are almost certain to be correlated to unobservable or omitted potential determinants 
of income growth. For example, a country with higher proportion of youth, and 
higher openness to international trade tends to have higher growth. Also, the effect of 
religion on economy is widely accepted (see for example, Barro, McCleary (2003)). 
Average income, of course receives feedback effect from GDP growth rate. 
Endogenous explanatory variable(s) may lead to bias, but if instrument variable is not 
truly exogenous, the IV estimate’s bias is even larger than OLS estimate. Similar 
problems may also exist in other findings of no correlation between growth and 
welfare spending or public sector size. For example, Agell et al. (1997) claimed that 
theoretical and empirical evidence does not allow any conclusion on whether there is 
a relationship between the rate of economic growth and the size of the public sector. 
In view of their econometric finding, Stefan and Magnus (1999) argued that Agell et 
al. base their conclusion on empirical studies, and on their own regressions, without 
evaluating the econometric problems that arise. They extended Agell et al.’s review in 
order to highlight some of these problems and presented evidence showing that once 
a number of econometric issues are dealt with, the relationship between growth and 
public expenditure may be more robustly negative than it first appears. 

 
A closely related field sees much more abundant literature: the economic 

impact of labor market institutions on employment. The empirical studies in this field 
also yield mixed results and unresolved debate, particularly since the publication of 
IMF’s report (2003), which used an empirical model of labor market institutions on 
unemployment to conclude that rigid labor market institutions in welfare state induce 
higher unemployment. The OECD Employment Outlook (2006) presented a similar 
econometric analysis of regressions of unemployment rate on the labor market 
institutions variables (average replacement rate, tax wedge, union density, employment 
protection index, benefit duration and labor tax rate) and provided similar conclusion 
as that of IMF (2003).  
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This study also referenced other studies with findings that the level and 
duration of unemployment benefits have a detrimental impact on unemployment 
(Scarpetta, 1996; Nickell, 1998; Elmeskov et al., 1998; Nunziata, 2002) and empirical 
studies with findings that high labour taxes tend to increase unemployment rates 
(Belot and van Ours, 2004; Nickell, 1997) despite other less conclusive studies 
(Scarpetta, 1996; Nunziata, 2002; Di Tella and MacCulloch, 2005). 

 
However, other researchers argued that the positive correlation between 

rigidity of labor market institutions and unemployment is not robust to changes of 
specification or data, see for example Baker, Glyn, Howell, and Schmitt (2002, 2004). 
They think this conventional view is intuitive thus too simple to represent the 
complexity of reality and cross-national evidence is weak and fragile. As James 
Heckman (2007) commented, they did not prove that institutions do not cause the 
pattern of European unemployment. 

 
Instead, they showed that the current data base and models are too weak to 

decide the issue. The differences in conclusions of these studies may be traced back to 
different econometric processing methods applied to the same (or similar) original 
OECD panel data. Because the key variable of interest in this paper is public social 
expenditure and four major components of this total welfare spending: income 
support, pension benefits, public health and other social services, which are quite 
different from labor institution variables mentioned above, I do not want to go into 
details on the econometric problems in BGHS’s critical work. One point which is 
striking and worthy of mentioning is their inadequate attention to the problems of 
reverse causality and omitted variable bias. Both sides of the debate did not address 
properly the potential endogeniety problem from these two sources. That is the main 
motivation of my using Durbin-Wu-Hausman endogeneity test before constructing 
final model in this paper. As mentioned before, despite heated debate on economic 
impacts and performance of welfare states, rigorous econometric studies on the 
relationship between structural unemployment and social welfare expenditure in 
developed countries are limited in both quantity and quality. Particularly, no previous 
study specifically addressed potential endogeneity problem in panel data regressions, 
so we do not know if the estimates of the variables of interest are unbiased or 
consistent due to omitted variable bias or reverse causality.  
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What is more important is no previous study explored in depth to reveal the 

mechanism (or channel) through which welfare expenditure affects employment. 
 
This paper aims to fill this blank by using two-way fixed effect (FE) 

estimation for panel data of all OECD nations using the latest data from official 
sources (see table 1), with instrument variable used for endogeneity test and a set of 
robustness checks subject to the model. The response variables of these FE 
regressions include unemployment, long-term unemployment rate, youth 
unemployment rate and investment rate, the last of which is used to test the 
hypothesis that welfare spending impacts employment through the channel of 
investment rate. 

 
The paper contributes to the empirical literature on the effects of welfare state 

on unemployment in three respects. First, it analyzed the impacts of welfare 
expenditure by government at both sub-component level and aggregate level for the 
first time, i.e., it examines the four major components of welfare spending (income 
support, expenditures on pension, public health and other public social services) and 
total welfare spending separately. The public social welfare expenditure is a composite 
concept thus some part of this transfer payment system (such as public welfare 
expenditure on education) is likely to have positive impact while other components 
may have negative effects. The separate and overall effects of the four components of 
total welfare spending are investigated. Both the level and structure indicators of 
unemployment are used, the latter of which refers to long-term unemployment rate 
representing duration structure and youth unemployment rate representing age 
structure. Second, for the first time, possible endogeneity and reverse causality from 
unemployment to welfare spending are formally tested and if endogeneity is found, IV 
estimation for panel data is used to correct for OLS bias. Third, for the first time, the 
paper explores the channel through which welfare spending impacts unemployment, 
specifically the effects on investment rate. 

 
The rest of the paper is organized as follows: in Section III we discuss the 

four welfare variables, the data and other variables used in our estimations. Section IV 
presents the process of the model building, including two econometric tests for model 
specification. Section V describes the results. Section VI conducts a set of robustness 
tests and sensitivity analysis. Finally, Section VII summarizes the main findings and 
discusses some potential policy implications. 
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III The Welfare and the Data 
 
The “welfare” in the concept of welfare state used in this paper refers to 

public social spending, which measures the amount of resources committed by the 
government in the areas of pensions, benefits (social support) and health. A 
traditional argument for much social spending is to prevent disadvantage and thus 
enhance equity. 

 
This study is based on a panel model of all 34 OECD member states: The 

OECD Social Expenditure Database. Social expenditure is classified as public when 
general government (i.e. central administration, local governments and social security 
institutions) controls the financial flows. For example, sickness benefits financed by 
compulsory contributions from employers and employees to social insurance funds 
are considered “public”, whereas sickness benefits paid directly by employers to their 
employees are classified as “private”. 

 
According to this data, public social expenditure averaged 19% of GDP 

across 34 OECD countries in 2007. Country differences in spending levels were wide. 
Mexico and Korea spent between 6 and 10% of GDP. France and Sweden spent 
about 20 percentage points more. Public spending is a feature of the continental 
European countries. Between 1982 and 2007, this ratio has risen by 2.5 percentage 
points on average across OECD countries. According to OECD (2011), countries 
with a more equal income distribution, as measured by the Gini coefficient, tended to 
have higher social spending, however, bigger rises in social spending experienced over 
the last generation in some countries do not appear to have contributed to reductions 
in income inequality. 

 
As for the composition of welfare expenditure, the largest category of public 

social spending concerns old-age and survivor pensions: on average across the 
OECD, amounting to almost 7% of GDP. On average across the OECD, income 
transfers to the working-age population amounted to almost 5% of GDP, and within 
the latter category, public spending targeted to families with children and to persons 
on unemployment benefits each represented nearly 1.3% of GDP. On average public 
expenditure on health services amounted to 6% of GDP in 2003 while spending on 
other social services was about 2% of GDP. 
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The variables used in this paper, data source and time coverage of each 

variable are presented in table 1. Four variables are used to represent welfare state: 
public social welfare expenditure as a percentage of GDP (public_social) and four 
components of it: 1) income support to households which do not have sufficient 
other resources to support themselves (income_support), 2) pension expenditure to 
the old-age and survivor (pension_exp), 3) public expenditure on health services 
(health_exp) and 4) spending on other social services (otherwelf). All the welfare 
measures are in percentage of GDP. Welfare expenditure rate is a better measure for 
welfare state than government consumption as percentage of GDP because 
government purchases of goods and services for citizens financed by tax may have 
significant externality benefits (for example, through education and R&D) while 
welfare spending is more relevant to transfer payment part of government spending, 
which is more likely to affect individual’s incentive towork or individual firm’s 
incentive to make investment. Therefore welfare spending rate is a better measure for 
non-productive effect of government intervention in economy, which is the interest 
of this paper. Government expenditure rate, however is a more general measure of 
the scale of welfare state or entitlement society, which represents the overall net 
impact of government intervention in economy and will be examined in the section of 
robustness check and sensitivity analysis. 

 
The main data source of welfare expenditure and its components, OECD 

Social Expenditure database covers the years 1980 – 2010. Over this period, public 
social expenditure as a percentage of GDP, on average across OECD, increased from 
15.6% to 19.2%. Public pension spending (6.4% of GDP) and public health 
expenditure (5.8% of GDP) are the largest social spending items (Adema et. al. 
(2001)). The data of welfare variables between 2008 and 2012 are projected by 
OECD. Table 1 presents descriptive statistics of the variables used in the paper. Table 
2 presents the correlation between unemployment outcomes and the welfare spending 
indicators. 

 
The correlation between unemployment outcomes and welfare expenditure 

indicators is in most of the cases positive and statistically significant. The only two 
exceptions are statistically non-significant correlations between spending rate of 
public health welfare and youth unemployment rate and between spending rate of 
other public social services and total unemployment rate.  
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Since the spending rate of other social services is a composite indicator 
including various welfare programs, this may implies that some of them are likely to 
have positive impact on unemployment while others have negative effects, the overall 
effect is neutral. 
 
IV. The Model Building 
 
The specification of the baseline model used in this paper is: 

 

 
 
where yit is the unemployment rate (total, youth, or long-term unemployment) 

for country i at time t.  xit is 1 x 6 vector and contains 6 observable explanatory 
variables which are assumed to be strictly exogenous, including labor productivity 
growth rate (labor_prodg), terms of trade shock (dtot), inflation rate (inflation), long 
real interest rate (long_real_r), international trade openness (trade_open) and 
population density (popd). wit is the key variable of interest: one of five welfare 
measures (public_social, pension_exp, health_exp, income_support and otherwelf), 
which may be endogenous. ci represent country fixed effects that capture unobserved 
country-specific determinants of unemployment, which may include some variables 
with high time constancy, such as national cultural attitude(tradition) towards trade-
off between work and leisure or national cultural attitude towards importance of 
equality of result or equality of opportunity. qt is a fixed effect term for aggregate 
time, which captures global trend of some growth determinants that are common to 
all OECD countries, such as worldwide technology progress or global economic 
downturns or booms. it u are idiosyncratic errors, which also absorb some time-
varying omitted variables, such as home ownership (as pointed out by OECD (2006, 
p218), Home ownership is correlated with unemployment). 

 
This is a two-way fixed effect model for unbalanced panel data. The reason to 

choose fixed effect (FE) model rather than random effect (RE) model is for 
controlling unobservable time-invariant country heterogeneity and global time trend 
of technology despite the fact that RE estimator may have higher efficiency than FE 
estimator when unobservables are not correlated with included explanatory variables.  
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The choice of first four control variables (labor_prodg, dtot, inflation, 

long_real_r) closely follows IMF (2003) and OECD (2006). The inclusion of trade 
openness and population density as control variables for unemployment rates follows 
Bernal-Verdugo et. al.(2012). Felbermayr et. al. (2009) also find that higher trade 
openness is causally associated to a lower structural rate of unemployment. 

 
The implementation of this two-way FE model is the classical approach of 

Least Squares Dummy Variable Regression (LSDV): adding two sets of dummy 
variables for country and year, respectively to the OLS regression of (1). 
 
IV.I Test Endogeneity of Welfare Variables 

 
It is likely that changes in unemployment or economic growth induce changes 

in welfare spending. Higher unemployment is always accompanied by lower GDP 
growth, which is translated to lower tax income for government, which in turn may 
decrease welfare expenditure due to more scarce resources for re-allocation. Beraldo 
et. al. (2009) point out that a well documented stylized fact is that (total) expenditure 
in health rises with per capita GDP. On the other hand, opposite effect may arise 
through another channel: higher unemployment and lower growth indicate bad 
economy, fewer job opportunities and lower income for working people, so it may be 
an incentive for dependence on welfare benefits, particularly unemployment benefits. 
In short, there may exist reverse causality or feedback effect from unemployment rate 
to welfare expenditure, which violates strict exogeneity assumption for the welfare 
indicators for OLS estimation. If this assumption fails, the consistency of FE 
estimates on welfare variables is questionable. The Omitted variables, whose data is 
unavailable or unobservable to us, may also be the source of endogeneity, as discussed 
before. 

 
I apply classical Durbin–Wu–Hausman (DWH) test to check whether welfare 

spending is endogenous in our regressions for unemployment rates thus whether IV 
estimation is necessary. Davidson and MacKinnon (1993) suggest an augmented 
regression test, which can easily be formed by including the residuals of each 
endogenous right-hand side variable, as a function of all exogenous variables and 
instrument variable(s), in a regression of the original model. The key requirement for 
this approach is that we can correctly identify all other strictly exogenous variables 
except suspicious endogenous variable(s) and we can find a valid IV.  
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We assume that all explanatory variables in it x of (1) are strictly exogenous 
and we suspect that welfare measure in it w may be endogenous. The IV has to be 
strongly correlated to it w but has no direct impact on y (is uncorrelated with the 
unobservable error it u ).  

 
 The choice of IV is the trickiest part of DWH test or IV regression. Beraldo 

et. al. used lagged values (up to three period) of possibly endogenous variables (health 
spending variables). These IVs are of course strongly correlated with endogenous 
variables but the exogeneity of them is highly suspicious. Using lagged values of 
possibly endogenous variables as instruments is never an appropriate way to ensure 
strictly exogeneity of the instruments for panel data. As Angrist & Krueger (2001) 
pointed out, “One of the most mechanical and naive, yet common, approaches to the 
choice of instruments uses atheoretical and hard-to-assess assumptions about dynamic 
relationships to construct instruments from lagged variables in time series or panel 
data. The use of lagged endogenous variables…is problematic if the equation error or 
omitted variables are serially correlated”. It is easy to verify that unemployment rate 
regressions always have residual errors serially correlated. So Beraldo et.al. (2009)’s 
approach of using one to three period lagged values of endogenous variable (health 
spending expenditure) as instrument variables makes the exogeneity of these IVs very 
questionable. The instrument variable (IV) chosen for welfare variables in this paper 
is road fatalities per million inhabitants (road) whose data comes from OECD 
Factbook 2010. Road fatality means any person killed immediately or dying within 30 
days as a result of a road injury accident. Suicides involving the use of a road motor 
vehicle are excluded. The justification of the validity of this IV is elaborated as 
follows. 

 
Death rate from road accidents presumably cannot affect unemployment and 

seems to have nothing to do with the omitted variables that affect unemployment 
rate, such as home ownership. However, this rate may be related to welfare spending 
rate in this way: in welfare states with higher welfare expenditure by government and 
more generous welfare benefit programs, people tend to have more leisure time and 
slower life pace. To prove this, a simple fixed effect model of hours on each welfare 
variable is run where hours, as defined before, is average hours actually worked per 
year per person in employment. The first five rows of table 4 clearly show that 
average annual hours actually worked per worker in OECD nations have strong 
negative association with total welfare spending rate and its four components.  
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The estimate of public_social indicates that on average, in an OECD country, 

one percentage increase in welfare spending rate leads to a reduction of working 
hours by about five hours in one year. Interestingly, Welfare spending on other social 
services as percentage of GDP (otherwelf) has significant positive effect on working 
hours. This may imply that although three biggest parts of welfare expenditure and 
total welfare spending provide disincentive to working, overall, welfare spending on 
other public social services provide incentive to working. Different patterns of time 
allocation between working and leisure lead to different life paces. The life pace is 
presumably closely related to the probability of traffic accidents. As the second step of 
the test on my hypothesis of the relationship between road fatality rate and welfare 
level, a simple fixed effect model of road fatality rate on hours is run, theestimate 
shown in table 4 is 0.0576, indicating that on average, one more extra working hour 
increases the road fatality rate (per million people) by about 0.06. Consequently, when 
a simple FE regression of road fatality on total welfare spending rate is run, welfare 
expenditure has a strongly significant estimate -2.01, implying that one percentage 
point increase in welfare spending relative to GDP is translated into a drop of road 
fatality incidence by 2.01 (per million inhabitants). As the table 2 shows, similar 
relationships can be found for other welfare variables (income_support, pension_exp, 
health_exp) but not for otherwelf. 

 
Because road has no significant correlation with otherwelf, another instrument 

variable has to be found for this welfare measure. I choose proportion of seats held 
by women in national parliaments (women) to instrument spending rate of other 
social services. The justification of this IV is the ratio of welfare expenditure on 
various public social services to GDP is presumably related to the importance an 
average voter of a nation attaches to wealth equality or income equality. A country 
emphasizing income equality presumably also stresses on other aspect of equality, 
such as gender equality. In this sense, the variable women measuring gender equality 
can also represent national attitude towards other forms of equality, such as economic 
equality, which directly affects welfare expenditure. 

 
The overall IV relevance test is performed by running a Least Squares 

Dummy Variable Regression (LSDV) of a welfare variable on the IV (road or women) 
and six exogenous control variables, i.e., all variables in it x of (1).  
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The table 5 indicates that the IV road is a strong IV for income-support, 
pension_exp and public_social according to Sotck and Yogo (2005)’s thumb rule of F 
value exceeding 10 for one endogenous variable.  

 
It is a very weak IV for health_exp (F statistic 3.59 p value 0.0589). The IV 

women is also relatively weak for otherwelf although the F statistic is 8. Since 
health_exp has no valid instrument, it is assumed to be exogenous and will not be 
subject to endogeneity (DWH) test. 

 
The Durbin–Wu–Hausman (DWH) test can be performed as follows: we first 

regress a welfare measure on all the explanatory variables in it x of (1) (long_real_r, 
labor_prodg, trade_open, popd, inflation and dtot ), an instrument variable for 
welfare (road /women), dummy variables for each country and dummy variables for 
each year and obtain the residual, 2^v . Then we simply include 2^v along with unity, 
all the variables in it x and it w of (1) and dummy variables for nations and years in an 
OLS regression of one unemployment indicator (unemp/long_unem2/youth_unem2) 
and obtain the t statisticon 2 ^v . The p values for the estimated parameters of 2^v for 
all welfare measures buthealth_exp are presented in table 5. We can only find 
evidence of endogeneity forincome_support for total unemployment rate (unemp) at 
5 percent significance level against a two-sided alternative, so 2SLS estimation is only 
necessary for income_support in the regression for unemp to ensure consistency of 
the estimate of income_support. 

 
The DWH statistic of public_social is also marginally significant at 10% level 

(p value=0.0824) for unemp. Since this p value indicates a very weak endogeneity, 
both IV and OLS regressions will be run and results will be compared. A LSDV 
approach will be adopted for estimation of the final models for three unemployment 
rates. Among the regressions, that with dependent variable unemp and independent 
variable income_support will be a 2SLS regression with an IV road. 
 
IV.II Test Persistence of Unemployment Rate: a Dynamic Version of the 
Baseline Model 

 
As Bernal-Verdugo et. al. point out, it is important to note there is high 

persistence of unemployment rates.  
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According to their estimation results, a one percentage point increase in 

previous unemployment translates into a 0.83 percentage point higher unemployment 
in the current period, which can be dubbed as a “momentum” effect of pre-existing 
unemployment rate levels. OECD (2006) also indicates that a macroeconomic shock 
might not only raise current unemployment but, in addition, its effects might persist 
over time.  

 
In order to assess initial versus persistence effects of shocks, a dynamic 

version of the baseline model (1) is needed. Generally, for a dynamic FE model: 
 

 
 
To test persistence (state dependence), first-differencing equation (2) gives: 
 

 
 
Following Wooldrige (2001, pp. 299), to test for state dependence in total 

unemployment rate, after allowing for unobserved country effects, the model is 
applying an IV regression to equation (3) with y it being unemp but without any other 

explanatory Variables Dzit , where  are used to instrument  

Further, to correct for possible serial correlation in  I use standard error 
robust to arbitrary form of heteroskedasticity or serial correlation (Wooldrige (2001, 
p275). 

 

The F statistic for joint significance of  in the first stage 

regression for  yields p-value of 0, indicating they are strong instruments. 

The 2SLS estimation of the first-differenced equation (3) without  gives an 

estimate of the coefficient of   of 0.3358, which has a robust standard error 
0.064 and p value 0, indicating that overall, there is strong state dependence for 
unemp, similar results are found for long unemployment rate and youth 
unemployment rate.  
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Therefore we do need to put the lag of response variable of unemployment 
rate as a regressor and to extend the econometric model to dynamic specification for 
our data as shown below. 

 

 
 
 
Consequently, the estimation method will change from pure LSDV to 

LSDV+IV with IV being two-period and three-period lagged values of the response 
variable (for the regression of unemp on income_support, additional IV of road is 
needed). 
 
V. The Results 

 
The main results regarding the relationship between unemployment and 

welfare measures are shown in Table 6- table 8, which display the estimates for the 
dynamic specification of the econometric model (4). First and foremost, it should be 
noted that, in the regressions for all three unemployment rates, we find that three 
welfare measures have a statistically significant positive effect: spending rates of 
income support, pension benefit and total welfare. Specifically, increasing the total 
welfare spending rate (public_social) by one standard deviation increases, on average, 
the total unemployment rate by about 1.06 percentage points (0.1675*6.3510). 
Interestingly, for all three unemployment rates, the estimates of income_support and 
pension_exp both have higher magnitudes than that of public_social. In other words, 
the magnitudes of the estimates of two sub-components of total welfare spending are 
larger than that of total welfare expenditure. This implies that some other sub-
components of total welfare spending, which are captured by otherwelf or health_exp 
may have negative effects on unemployment, which in turn offset part of the impacts 
from income support and pension expenditure on unemployment. So the net impact 
of these negative effects from unidentified subcomponents of total welfare spending 
(for example welfare on public education) and  positive effects from income support 
and pension is statistically and significantly positive but has a lower magnitude than 
that of either income support or pension.  
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For total unemployment rate, since public health expenditure has a marginally 

significant estimate (which is in conflict with Beraldo et. al. (2009)’s finding that 
public health expenditure has significantly positive effect on economic growth), it can 
be sure that negative effects come from other social services, which have only 
quantitative impacts but not qualitative impacts on unemployment rate. In other 
words, some sub-components in other social welfare services can only affect the 
magnitude of the estimate of total welfare spending rate but not the direction. 
Overall, one percentage point increase in the spending rate of total welfare is 
associated with a 0.17 percentage point increase in the unemployment rate. 

 
The DWH test result for total welfare spending rate (public_social) in table 4 

indicates that the DWH statistic has a p value of 0.0824. If we take significance level 
at 5%, it is exogenous, if 10% endogenous. The last column in table 5 also shows the 
IV estimate of public_social when it is taken as an endogenous variable and road is 
used as an IV (in addition to two lagged values of unemployment rate as IVs). The 
estimate’s magnitude becomes much larger but has the same sign in this case. 

 
We then turn to the result for the next unemployment measure: long-term 

unemployment rate, which is the proportion of people who have been unemployed 
for 12 months or more among all unemployed. It is a measure that can better 
represent the impacts of institutions and policies other than cyclical shock on 
unemployment as it has less influence from short-term fluctuation of aggregate 
demand. As OECD Factbook 2011 points out, “Longterm unemployment is of 
particular concern to the people affected and to policy makers. Quite apart from the 
mental stress caused to the unemployed and their families, high rates of long-term 
unemployment indicate that labour markets are operating inefficiently. In countries 
that pay generous unemployment benefits, the existence of long-term unemployment 
is also a significant burden on government finances”. The standard total 
unemployment rate measures short-term fluctuation of unemployment level while 
longterm nunemployment rate reflects duration structure of unemployment. 

 
The impact of welfare expenditure on long-term unemployment rate shows 

similar  regularity as that for standard total unemployment rate. One standard 
deviation increase in total welfare spending rate increases long unemployment rate by 
3.895 (0.6133*6.3510) percentage points.  
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The impacts from income support and pension expenditure are even higher, 
ranging from 6.09 to 11.29 percentage points for one standard deviation increase. 
These substantial effects demonstrate that the impact of welfare state on 
unemployment is not only caused by business cycle shock, it is a structural problem 
with fundamental institutional and policy causes. No matter how supporters of 
welfare state claim that entitlement society is neutral to economic performance, the 
real data clearly shows that the scale of welfare programs is positively correlated with 
unemployment, in both short and long terms, in both level and in duration structure. 

 
The results for youth unemployment rate in table 8 further reinforce the 

above conclusion. Every percentage point increase in total welfare spending rate is 
associated with 0.25 percentage point increase in youth unemployment rate. 

 
 Equivalently, one standard deviation increase in total welfare spending rate 

increases youth unemployment rate by 4.789 (0.2469*6.3510) percentage points. The 
youth unemployment rate is unemployed youth as percentage of youth labor force 
between 15 and 24 year old. It represents age structure of unemployment. This 
estimate (0.2469) is higher than that for total unemployment rate (0.1675), suggesting 
that policy effect of welfare programs is higher for young people than for adults 
workers. 

 
Among the control variables, we find that trade openness has significant 

negative effects and population density has positive effects on total unemployment 
rate and youth unemployment rate. The former conforms to the findings of Bernal-
Verdugo et. al.(2012) and Felbermayr et. al. (2009). The latter is consistent with 
intuition. It is interesting to compare two neighboring countries with striking 
difference in population density: Canada and USA. During the three decades between 
1980 and 2010, the average population density is 3.22 and 29.12 for Canada and US 
respectively. If everything else were equal, the average unemployment rate of the US 
during this period should be much higher than that of Canada based on our 
significant estimates of popd. However, the fact is the real average unemployment of 
US during this period is 6.3% while that of Canada is 8.6%. Of course there are many 
reasons for this difference. According to our estimation results in table 6, welfare 
spending rate plays an important role. The real data supports our derivation: the 
average total welfare spending rate during this period is 17.5% and 14.97% for 
Canada and USA respectively.  
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If the United States takes on the road of European welfare states, the US 

unemployment rate would definitely rise, so does long-term unemployment rate and 
youth unemployment. To further explore the mechanism of the effect of welfare 
spending, a hypothesis is proposed that one mechanism through which welfare 
spending impacts on unemployment is decreasing investment because tax on the 
income from capital reduces the incentive to save for businesses. Investment rate is 
vital to growth and employment. The results in table 9 test and validate this 
hypothesis. The control variables include inflation, long real interest rate and trade 
openness. The FE estimates for five welfare measures give strong evidence to support 
the hypothesis: one percentage increase in total welfare spending rate is associated 
with about 0.29 percentage point decrease in investment rate.  

 
Similar to the effects on unemployment rate, only income support, health 

expenditure and total welfare spending have significant impacts. The fact that the 
estimate of the last is higher than the former two variables implies that some other 
components of public social expenditure may have positive effects on investment that 
counteract the impact of pension and income support to some extent. Through the 
negative effect on investment, welfare spending can affect both employment and 
economic growth. The latter effect is supported by Ding (2012)’s econometric study. 
 
VI. The Robustness Check and Sensitivity Analysis 

 
To check the robustness of our estimation results to specification change, I 

re-run the model (4) with two control variables changed and one control variable 
added: labor productivity growth replaced by multi factor productivity growth rate 
and terms of trade shock by the lagged value of terms of trade change. The added 
control variable is net migration rate, which is defined as the difference between 
immigration into and emigration from the country during the year per 1 000 
inhabitants. The motivation of adding this explanatory variable is derived from the 
significant estimates of pension spending rate (pension_exp) shown in table 6. Since 
pension benefit expenditure is shown to be one of two parts of welfare spending that 
hinder employment, the immediate employment-promoting policy implication is 
either lowering social security tax rate or raising full retirement age (equivalently, 
increasing the contribution period needed to qualify for full pensions) or reducing 
proportion of retirees in the population. Lowering social security tax implies benefit 
cut, which inevitably will encounter fierce resistance from senior voters.  
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Raising retirement age is also unpopular. As shown before, people in generous 
welfare states tend to work less time due to disincentive effect of welfare benefits (see 
the first panel of table 4). Increasing lifetime working time by raising social security 
eligibility age will also be most likely to bring about strong political opposition. The 
most hopeful solution then goes to the last option: reducing proportion of retirees in 
the population by introducing more working-age immigrants. Admitting working-age 
immigrants, particularly those with high skills is hypothesized to be able to deter the 
trend of ageing of population, to decrease pension benefit expenditure as a percentage 
of GDP and thus to facilitate economic growth and employment. 
 

This hypothesis is tested by adding net migration rate (migrate) to model (4) 
with the above-mentioned changed and added control variables. The results 
corresponding to table 6 are presented in table 10 (DWH test shows that 
income_support is not endogenous in this specification). 

 
The estimates for the welfare variables are quite close to those in table 6 

except that of income_support. Because of not using IV road, the estimate of 
income_support has higher efficiency and lower magnitude but no qualitative change. 
As in the case of table 6, the significant estimates of income_support and 
pension_exp have higher magnitudes than that of public_social. The estimates of 
migrate are strongly significant in all cases. One percentage point increase in net 
migration rate translates into 0.09 percentage point increase in total unemployment 
rate. Equivalently, one standard deviation increase in net migration rate yields a 0.4 
(0.0899*4.4158) percentage point increase in unemployment rate, supporting our 
hypothesis on the impact of immigration on unemployment. This econometric test 
refutes the claim widely seen in press that immigrants snatch job  opportunity from 
native workers. The data tells us the opposite thing: immigrants are decreasing 
unemployment rate by contributing to pension system and bringing in talents and 
technology. This finding is consistent with Muysken and Ziesemer (2011)’s conclusion 
that immigration can help to alleviate the burden ageing presents for the welfare states 
of most Western Economies. As the final robustness check for the economic impact 
of welfare state, a more general measure for welfare state or entitlement society is 
used to replace welfare measures, that is, the total government expenditure as a 
percentage of GDP (govexp), which indicates the size of government and reflects 
historical and current political decisions about its role in providing services and in 
redistributing income.  
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Government expenditure, which includes welfare expenditure, of course 

contains some items that have positive externality and thus are productive investment 
that promote growth and employment, as mentioned in section III, but what is the 
overall net effect of various sub-components of government expenditure? The last 
column of table 10 gives us an answer: The estimate of govexp indicates that every 
percentage point increase in total government expenditure as a share of GDP can 
increase total unemployment rate by 0.37 percentage point.  

 
This strongly significant estimate is consistent with that of total welfare 

spending rate and also consistent with Tullio (1987)’s finding that “the tax-financed 
growth in government expenditure which has occurred in the last 20-25 years has 
caused unemployment and slowed down the rate of economic growth during the 
period.” and Grier and Tullock (1989)’s finding that the growth of government 
consumption is significantly negatively correlated with the economic growth. The 
estimates of welfare expenditure rate and government spending rate undoubtedly have 
profound policy implication for the decision makers in Western Economies, 
particularly in face of European Sovereign Debt Crisis and American Deficit Crisis. 
 
VII. Conclusion 

 
This paper contributes to the empirical literature on the economic effect of 

welfare state in three respects. First, while almost all of previous studies have mostly 
focused on public expenditures in health and education or total welfare spending on 
GDP growth rate, this paper focus the impacts of four biggest components of welfare 
expenditure on three unemployment measures: total unemployment rate, long-term 
unemployment rate and youth unemployment rate. Second, this paper formally tests 
potential endogeneity of the variable of interest: welfare variable by using Durbin–
Wu–Hausman test to ensure estimation unbiasedness and consistency. Third, this 
paper identifies two sources of negative effect of welfare spending: income support 
and pension benefit. So the effect of welfare state or entitlement society is analyzed at 
both sub-component and aggregate level. Third, this paper econometrically tests the 
hypothesis that one channel through which welfare spending impacts employment is 
investment rate. 
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The findings in this paper indicate that, after controlling for other 
macroeconomic and demographic variables, an increase in the total welfare spending 
rate (relative to GDP) has a statistically significant positive impact on unemployment 
outcomes (i.e., total, youth, and long-term unemployment).  

 
Among the four components of total welfare expenditure analyzed, only 

income support and pension benefit are found to have significant effect on all 
unemployment outcomes (public expenditure on health services has marginally 
significant positive effect on total unemployment rate, but not on longterm 
unemployment rate and youth unemployment rate) and their impacts have larger 
magnitudes than that of total welfare spending, implying that some unidentified 
subcomponents in other public social services (probably welfare expenditure on 
public education) have negative impacts on unemployment, which offset the impacts 
from income support and pension expenditure to some extent. 

 
Besides the finding that entitlement society with high welfare expenditure 

necessarily accompanies high unemployment, the econometric estimation results of 
the paper also provide evidence to support the hypothesis that one channel through 
which welfare expenditure impacts unemployment is investment rate. Through the 
negative effect on investment, welfare spending can affect both employment and 
economic growth. The finding also suggests that contrary to the claim widely seen in 
press that immigrants snatch job opportunity from native workers, immigration can 
decrease a nation’s unemployment rate. Combining this with the finding that total 
government expenditure as a share of GDP has a significantly positive impact on 
unemployment rate, as total welfare spending rate does, Overall the results of this 
paper suggest that policies that cut welfare expenditures on income support and 
pension benefits should reduce unemployment. Another way of facilitating 
employment is introducing more working-age immigrants, particularly skillful 
immigrants, which is a feasible way to deter population ageing and soaring pension 
spending rate and decreasing unemployment rate. 
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Note: The IV of otherwelf is women, that of other variables is road. IV strength test 
is a regression of one welfare measure on the column header (one of income_support, 
pension_exp, health_exp, otherwelf and public_social) on long_real_r, labor_prodg, 
trade_open, popd, inflation and dtot , IV (road /women), dummy variables for each 
country and dummy variables for each year . DWH endogeneity test is a regression of 
one unemployment measure (one of unemp, long_unem2, youth_unem2) on one 
welfare measure(one of income_support, pension_exp, health_exp, otherwelf and 
public_social), long_real_r, labor_prodg, trade_open, popd, inflation, dtot , dummy 
variables for each country , dummy variables for each year and the residual from the 
IV strength test. 
 
*,**,*** denote significance at 10 percent, 5 percent, and 1 percent, respectively. 
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