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CONTEMPORARY WELFARE STATES
AND
STUDENT ACHIEVEMENTS

Abstract. Our paper estimates the effect of social welfare on student achievements that are measured by the Programme for
International Student Assessment (PISA) scores which test students across countries for skills in mathematics, problem-solving,
and a few other subjects. Higher student achievements mean that secondary school pupils of one country are doing better in these
tests than pupils from other countries.

We employ the extent of destruction of European economies during the Second World War (WWII) as an instrument for assessing
the scope of the social welfare state. WWII caused a large numbers of orphans, widows, and people in need. The resulting atmos-
phere of solidarity caused unanimous agreements on expanding the welfare state.

The authors’ contribution to the development of the problem consists of using new instruments and measures of the social welfare
state in European countries. We use econometric modelling that involves instrument variable approach and multiple regressions to
establish the determinants of the contemporary welfare state.

Our results demonstrate that a country badly struck by the war yielded a higher level of the acceptance and solidarity with the vic-
tims. Our identification strategy exploits the resulting correlation between the extent of the social welfare state and the destruction
during the WWII and finds significantly positive effects of the extent of the welfare state on student achievements.
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COBPEMEHHbIE FrOCYOAPCTBA BCEOBLIEIO BJIATOCOCTOAHUA U CTYAEHYECKUE OOCTWXKEHUA

AHHOTaumA. B cTaTbe oLeHMBaeTCA xapakTep 1 MacTabbl B3aMMOCBA3W MEXAY rocyAapCTBOM COLManbHOro 6n1aronony4ma n
CTYAEHYECKNMU AOCTVXXEHUAMU, OnpeaenaemMbiMm Nno pesynbTaTam TeCTOB B pamkax [porpammbl MeXKAyHapOAHOW OLIEHKM CTY-
neHToB (PISA). Ha ocHOoBe TeCcTupoBaHWA NPOBEPAIOTCA UX HABblKM B MaTeMaTuKe, peweHun npobnem u ap.

B cBoem uccnenoBaHuy aBTOpbl paccMaTpyBaloT CTEMEHb paspyLlleHnA eBPONeicKMX 3KOHOMUK BO BpemA BTopol muposom
BOWHbI B Ka4eCTBe OTMPaBHON TOYKU AS1A OLEHKMN cdhepbl AeNCTBMA rocyaapcTea Bceobllero 6narococtoaHnA. Btopaa mmpo-
BaA BOMHA NprBena K NoABMEHMIO 60bLLOro Y1Cna CMpoT, BAOB U HY>XXAAIOWMXCA Noaen. B pesynbtate atmoctepa conmpap-
HOCTW B NOCNEBOEHHOW EBpone Bbi3Bana K XXM3HU eANHOAYLIHOE COrnalleHre O pacluMpeHun coLmanbHOM ponm rocyjapcTaa.
Bknap aBToOpoB B pa3suTue AaHHOW NpobnemMbl 3aKnio4aeTcA B MCMONb30BaHNM HOBbLIX MHCTPYMEHTOB ANA OLEeHKN addeKTrB-
HOCTW Mep rocyAapCTBEHHON COLManbHOM MOMOLLM B €BPOMNECKMX cTpaHax. MoaobHaA oueHKa OCyLLeCTBNAETCA Ha OCHOBE
3KOHOMETPUHECKOr0 MOAENIMPOBaHUA, KOTOPOE BKIIOYaEeT B Ce6A MHCTPYMEHTasbHbIE NEPEMEHHbIE Y MHOXKECTBEHHbIE perpec-
CUN AnA yCTaHOBMEHNA (haKTOPOB, ONpeaenALLMX COBPEMEHHbIN KOHLENT rocyaapcTsa BceobLlero 6narococToAHnA.
MpencTaBneHHble pe3ynbTaTbl UCCNEAOBAHNA NOKA3bIBAIOT, YTO CTPaHbl, KOTOPbIE MNOCTPaAanu B pedyfibTaTe BOEHHbIX KOH-
hnKTOB, AEMOHCTPUPYIOT 60Mnee BbICOKWIA YPOBEHb CONMMAAPHOCTM C MOTEprneBWUMK rpaxAaHamu. ABTOpPCKaA cTparterunn
naeHTUKaUMmn No3Bonuna BblABUTL KOPPENALMIO MeXAY CTeneHbio 06LeCTBEHHOro 6n1aroCoOCTOAHNA U paspyLleHnAMN BO
BpemA BTOpon MMpOBOI BOWHbLI, & TakxKe 0BHapyXXWTb B3aVMOCBA3b MeX/y YPOBHEM pasBUTWA COLMANbHOrO rocyaapcrsa v
CTYAEHYECKUMU [OCTUKEHVNAMM.

KrntoueBble crioBa: rocyjapcTeo BceobLlero 6naroCoCTOAHNA; CTyAeHYeCKe JOCTUXKeHUA; BTopaa Mnuposan BOVHA; nepemeH-
Hbl€ MHCTPYMEHTbI; MHOXXECTBEHHbIE PErpeccum; 3KOHOMETPUYECKOe MOLENPOBaHNE.
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CYYACHI OEP>XABU 3ArFANIbHOIO AOBPOBYTY TA CTYAEHTCbKI AOCArHEHHA

AHoTaUiA. Y cTaTTi OUIHIOETbCA XapakTep Ta MaclTabu B3aEMO3B’A3KY MiX Aep>KaBoo couianbHOro fobpobyTy i CTyAeHTCb-
KUMU [OCArHEHHAMW, WO BU3HAYAKOTLCA 3a pe3y/ibTataMun TECTIB y pamkax Nporpamu mixkHapoaHOi ouiHKK cTyaeHTiB (PISA).
Ha ocHoBi TecTyBaHHA NepesipA0TLCA IXHI HABUYKWU B MaTtemaTuli, BUpiLLeHHi npobnem Ta iH.

Y CBOEMY A0CAIAXKEHHI aBTOPY PO3rnNA[a0Tb CTYNiHb PyNHYBaHHA EBPOMNENCLKNX EKOHOMIK Mig Yac [pyroi CBiTOBOI BiiHN AK
BiANpaBHy TOYKY ANA OUiHKM cdoepn gii Aep>kaBum 3aranbHoro nobpobyTy. [pyra ceiToBa BiliHa Npyu3Bena A0 NOABU BESIMKOI
KifIbKOCTi CUPIT, YAIB i HY>XAEHHUX Ntoden. Y pesynbTati aTmocdepa conigapHOCTi B NICNABOEHHIN €Bponi BUKNUKasa noAsy
OJAHOCTaWHOI yroam nNpo PO3LUMPEHHA couianbHOI poni Aep>kasu.

BHecok aBTOpiB y pO3BMTOK 3a3Ha4eHoi Npobiemu nonArae y BUKOPUCTaHHI HOBUX IHCTPYMEHTIB AJ1A OLIHKN edPeKTUBHOCTI
3axofiB Aep>kKaBHOI coLianbHOI 4OMOMOrM B €BPOMENCbKMX KpaiHax. NoaibHa ouiHKa 34iNCHI0ETECA HAa OCHOBI EKOHOMETPUY-
HOro MOAENOBaHHA, WO MICTUTb Y COBi iHCTPYMEeHTasbHI 3MiHHI Ta MHOXMWHHI perpecii AnA BCTaHOBNEHHA DakTopiB, AKi BU3-
HayaloTb Cy4YaCHWUIN KOHLENT Aep>kaBu 3aranbHoro obpobyTy.

MpencTaBneHi pe3ynbTaTy AOCMIAKEHHA NMOKa3yTb, WO KpaiHW, AKi NocTpaXkaanv BHACNIAOK BIICbKOBUX KOH(NIKTIB, Ae-
MOHCTPYIOTb Binbll BUCOKUI PiBEHb COMiAAPHOCTI i3 HY>XXAEHHUMU rpoMaaaHamm. ABTOpCbKa cTpareria ineHTudikauii 4o3Bo-
nna BUABUTU KOPENALi MiXK CTyneHeM CycninbHOro AobpobyTy Ta pynHyBaHHAMMK Mig vac [pyroi CBIiTOBOI BilHW, & TaKoX
BUABUTWN B32EMO3B’A30K MiXX PiBHEM PO3BUTKY COLiasibHOI AepXXaBn i CTYAEHTCbKUMMN AOCATHEHHAMM.

KnioyoBi cnoBa: gep>xaBa 3arasibHoro 4o6pobyTy; CTyAEHTCbKi AOCArHeHHA; [ipyra cBiToBa BilHA; 3MiHHi iHCTPYMEHTU; MHO-

>KVIHHI perpecii; eKOHOMEeTPUYHE MOLENOBAHHA.

Introduction

Success in education highly effect earnings and employ-
ment chances. This gives children and their parents incentives
to care about school results. A strong welfare state narrows the
gap between the different outcomes in the labor market. It
removes parts of the negative consequences for students that
do not very well at school and, subsequently, later in the labor
market (see [1]). Even if children were too young to fully under-
stand the implications of the welfare state, it is likely that parents
would. Parents’ effort to make their children succeed in educa-
tion should therefore decline since it comes with costs. As a
result an expansion of the social welfare state should have a
negative effect on student achievement.

One of the new and interesting ways how to measure the
effect of social welfare on student achievements can be done
using the student scores from the Programme for International
Student Assessment (PISA). The Programme for International
Student Assessment (PISA) is a worldwide study by the
Organization for Economic Co-operation and Development
(OECD) in its member and non-member countries. It is typical-
ly done with the 15-year-old school pupils and is intended to
measure their scholastic performance on mathematics, sci-
ence, and reading. It was first conducted in 2000 and is repeat-
ed every three years. It is done with a view to improving educa-
tion policies and outcomes in OECD member states.

Our paper is structured as follows: Section 2 provides a
brief literature review. Section 3 explains the purpose and the
methodology of our study. Section 4 presents the data obtained
for our analysis. Section 5 discusses the results from our
econometric model that employs our new approach to the prob-
lem of measuring the links between the students’ achievements
and the welfare state and using instrumental variables and mul-
tiple regression techniques. Section 5 provides overall conclu-
sions and closes our elaboration.

Brief Literature Review

There are several works on welfare state and school perfor-
mance of children. For instance, Lindbeck and Nyberg [2]
demonstrate one possible mechanism of how an increase in the
extent of the welfare state weakens parents’ incentives to make
their children work hard at school. In their model, parents are
altruistic and children know it. This gives the children an incen-
tive to reduce their work effort at school. As adults, they would
then live of their parents’ altruism. Parents try to avoid that by
instilling strong work ethics in their children that make them
work hard at school and during their work life. Introducing a wel-
fare state in the model weakens this incentive for parents. Then
the welfare state would pay instead of the parents if a child fails
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in the labor market (see [3]). Parents, then, don’'t want to bear
the costs of instilling strong work ethics. Following this mecha-
nism, an increase in the extent of the social welfare state low-
ers student achievement.

The welfare state as we know it today developed after the
World War 1l. The extent of the welfare state is often subject to
controversial discussions. Critics often argue that the benefits
people receive from the government prevent them from taking
actions on their own (e.g. [4]). It would then be unfair and ineffi-
cient to ask wealthier people to pay for the poor. After WWII this
sort of argument was weaker. There were widows, orphans and
wounded veterans. Most of them were threatened by poverty. It
wasn't easy to argue that they were to blame themselves for
their misery. This sentiment increased the acceptance of redis-
tribution via the welfare state above party lines. This effect was
stronger if a country was struck harder by war, since the suffer-
ing of the victims was more obvious and visible. Therefore,
countries with more destruction tended to have bigger welfare
states. Countries that introduced a strong welfare state in the
1950s and 1960s tend to have a relatively strong welfare state
until today. Therefore, the level of destruction during WWII
serves as a relevant instrument for the extent of contemporary
welfare states.

Falch and Fischer [5] and Matsaganis [6] estimate the effect
of government involvement in the economy on student achieve-
ment. They run different specifications where they use govern-
ment consumption, progressivity of taxation and social expendi-
tures as approximation for government involvement. For their
identification strategy, they use data from international achieve-
ment tests in math and science to create an unbalanced panel
data set. This enables them to run fixed effect models to remove
heterogeneity between different countries. They find negative
effects of government involvement in the economy on student
achievement (e.g. [7] or [8]).

Our instrument variable approach is a different solution to
the same problem. In contradiction to [5], we find a significant
positive effect of the welfare state. This also contradicts [2], as
well as our initial assumption about the relationship between the
social welfare state and student achievement.

Purpose and methodology

We employ an instrument variable approach to estimate the
effect of social welfare on student achievement. In order to
achieve that, we regress student achievement on the casualties
during WWII in percent of population size of a country and dif-
ferent control variables:

Sc=0+0Victc+ pQc+YT; + €, )
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where S is the extend of the social welfare state in percent
of GDP, @ s the constant, Vicic are the WWII casualties in
percent of the population size of each country, ac represents
several country level control variables and I, represents student
level control variables, and 6, ¢, y, and € are the coefficients
(similar to Bs in OLS regression).

In the second stage, we run the regression of the proxy for
student achievements Ti on the fitted values from the first stage
and all the control variables from the first stage (2):

T=a + finstrumentc +y0, +6T; +€; | 2

where T, are the fitted values from the first stage,
Instrumentc represents the control variables from the first stage,
0c represents several country level control variables, and
a, B, y,and € are the coefficients.

Complementary, we run a simple OLS model that can be
summarized as follows:

Te=a+BSc+y0c+0T; +€c | (3)

where B is the coefficient of the effect of the social welfare
state on student achievements (this means that the regression
is a cross-country regression at heart and therefore vulnerable
to unobserved heterogeneity between the different countries),
where S is the extend of the social welfare state in percent of
GDP, ac represents several country level control variables, T,
are the fitted values from the first stage, 6, ¢, y, o, S, 7, and &
are the coefficients.

The data

In order to estimate the effect of social welfare on student
achievements, we use the 2009 PISA data. Specifically, we use
the math scores as the measure for student achievement.
Additionally, we use several different student level characteris-
tics as control variables.

The extent of the social welfare state is a country level va-
riable. Therefore, we add several control variables on the coun-
try level. We also add data about unemployment, GDP per capi-
ta and expenditure per student from the OECD data base. On
the country level, our sample is restricted to the OECD coun-
tries. While this increases the data quality, there is also a dis-
advantage. Hence, we cluster the students along countries.
Due to the relatively small number of OECD countries, the num-
ber of clusters is relatively small. This decreases the statistical
power strongly.

We run the IV model with four different sets of data. We run
it with country level variables from 1995, when the participants
of the 2009 Pisa study were just born and with data from 2007,
two years before the actual test. The idea behind this is that it
is not clear if economic conditions at birth or economic condi-
tions relatively close to the test should have more of an impact
on the test results. We run both regressions with two different
sets of data. First, we run it for the whole sample. After that, we
run it again for a subset. The subset includes only students who
rank in the lowest percentile of the Index of economic, social
and cultural status. Very roughly speaking, this subset includes
only the «less privileged» students (Table). This leaves us with
four different IV estimates.

Our instrument for all the IV regressions is the percentage
of the population that died in each country during WWII. There
is a positive correlation between these WWII victims and the
social welfare state both in 1995 (Graph 1) and 2007 (Graph 2).
In both cases, there is a cluster of countries where there were
no deaths during WWII since the countries were at peace.
Dropping these countries would result in even lower numbers of
clusters which would shatter the statistical significance. Despite
the difficult situation with the number of clusters, we find rea-
sonable F-Statistics in a number of the specifications.

The estimation of social welfare state impact would be
biased if there are differences between countries that are

Table: OLS Regressions, Index of economic, cultural and social status (ESCS)
EScs 1995 control variables 2007 control variables
@ [ @ T & [ @ (5) @ T @ [ & T @ [ ©&
OLS for all students with PISA math scores as dependent Variable
Social Expend in % of 1.714%* 1.158* 1.392*%* | 1.604* 918 1.903* .873 .849 .69 .661
GDP (.677) (.631) (.611) (.809) (.853) (.695) (.74) (.79) (.951) (.939)
Expenditure per Student S .004* .0 .0 .001 - .004** .004 .004 .005
(.002) (.002) (.002) (.002) (.002) (.003) (.004) (004)
GDP per Capita ] = .001** .001* .001%* - = .0 .0 .0
(.0) (.0) (.0) (.001) (.001) (.0)
Unemployment Rate N = - -.528 37D - - = .25 -.132
(.87) (.97) (1.994) (1.901)
communist . = = - 29.07 - = N = 10.594
(10.895) (8.237)
Observations (students) 282967 210343 210343 210343 210343 298454 293485 293485 271173 271173
Clustering Units 31 21 21 21 21 34 33 33 29 29
(countries)
R-squared 0.2323 0.2466 0.2503 0.2506 0.2544 0.2313 0.2403 0.2403 0.2409 0.2416
OLS for bottom percentile with respect to ESCS with PISA math scores as dependent Variable
Social Expend in % of 1.484%** | 801** .784* .554 .886 1.752%%% .534 .192 -1.103 -.647
GDP (.255) (.801) (.402) (1.071) (1.246) (.204) (.665) (.792) (1.076) (1.097)
Expenditure per Student - .004*** .005%* .005%* .004 .004* .008 L011%* L01**
(.001) (.002) (.002) (.002) (.002) (.004) (.004) (.004)
GDP per Capita - - .0 .0 .0 -.001 -.002* -.001
(.001) (.001) (.001) (.001) (.001) (.001)
Unemployment Rate = = = .391 .088 2.932%* 2.772%*
(1.335) (1.459) (1.388) (1.298)
communist - = - - -18.312 23.822%*
(23.376) 12.681
Observations (students) 28968 24312 24312 24312 24312 29465 29204 29204 27613 27613
Clustering Units 31 21 21 21 21 34 33 33 29 29
(countries)
R-squared 0.0882 0.0998 0.0998 0.1000 0.1005 0.0914 0.0965 0.0974 0.1004 0.1020
Instrumental Variable Approach. it stage dependent variable: Social Expenditure in Percent of GDP. nd Stage Dependent variable: PISA Math score. The
variable «WW2Victims» is the share of the population of a country that died during WW2. Student level control variables in all regressions: Home Mother,
Home Father, Sex, Grade, PARED, Language at Home, number of Books at home, country of birth, family structure.

Source: Own results
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Graph 1: Correlation between this WWII victims
and the social welfare (1995)
Source: Own results

5 10 15
Percentage of Population that got killed in WW2

’ * Social Expenditure 2007 in % of GDP

Graph 2: Correlation between this WWII victims
and the social welfare (2007)
Source: Own results

linked to the WWII victims and at the same time to student
achievement.

The data shows that eastern European countries had a re-
latively high share of their population killed during WWII. Most
of these countries later became part of the Soviet Union. It is
reasonable to assume that being part of the Soviet Union had
an effect on the schooling system. Likely that effects student
achievement in 2009. Therefore, we add a Communist dummy
to my specifications that is 1 for former soviet countries. While
the dummy has a non-significant effect in almost all of our spec-
ifications, this could be due to the small cluster size.

Discussion of results

The most remarkable result is that the coefficient for the
impact of the social welfare state on student achievement is
positive for all specification in the IV and the OLS approach.
This stands in contrast to the findings of Falch and Fischer
(2008) and the theory of Lindbeck and Nyberg [2]. This is not
only the case for the full data set, but also in Table 1 for the
«less privileged» Our results point out at smaller than average
effects for «less privileged» students.

Table shows that using 1995 control variables and the social
expenditure in 1995 yield more significant coefficients then the
data from 2007. This would mean that economic conditions du-
ring early childhood are more important than very recent condi-
tions. This of course is very intuitive, since education is a long
process where skills are formed over many years.

The magnitude of the effect is roughly between 2 and 4
standard deviations for all reasonable specifications. The F-sta-
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tistics, especially in the cases with 1995 data, are reasonably
high, suggesting that we used in our analysis relevant instru-
ment which can be applied for estimating the model specified
above.

The OLS approach yields similar results. Our results
demonstrate that all the estimates come through as positive,
although with a smaller magnitude than in the IV case.

Overall, there is a lot of significance in the specifications
with the 1995 data. In the specifications with the 2007 data, we
do not see much significance and, therefore, cannot clearly
conclude for the magnitude and the scope or results.

Conclusions

It is difficult to interpret the effects as causal. If a bigger wel-
fare state helps student achievement, «less privileged» children
should benefit more, since they are the ones that actually
receive more help. In contrast, the results show smaller than
average effects for those children. This makes not much sense,
especially since it stands in contrast to the findings of Falch and
Fischer [5] and the theory of Lindbeck and Nyberg [2], as well
as a couple of similar studies (e.g. [9] or [10]).

Additionally, the number of clusters is too low to allow for
much more country level control variables without a drop in sta-
tistical significance. On top, the cross-country regression
approach is vulnerable to biases through unobserved hetero-
geneity.

For future, research the results could be strengthened by
adding more countries to our analysis. This would not only allow
for more country control variables but also increase the statisti-
cal significance of the existing specifications. Another possibili-
ty would be to run the regressions for more different sub-sam-
ples with respect to socio-economic variables.

If the coefficients remain positive, it would be interesting to
develop a theory that shows a mechanism through which the
extent of the welfare state has a positive effect on student
achievement.
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