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For the base group, the conditional expectation is

E(WGL |[PCEU., . ..., MBEA, =0.WGI . GDP, . Trade, .,c..y,)
- ﬁ0+ ﬁl WGIi,t-l + ﬁ4 GDPi,t-l + ﬁS Tradei,t-l+ ai+ }/t (3)

The WGIs are supposed to be state-dependent. Hence, the coefficient 3, is between zero

and one. For potential candidate countries, the conditional expectation of Equation (1) is

E(WGL,|PCEU,, =1,[CCEU. ,, ..., MBEA, 1'=0,WGI, ,GDP, ,Trade, .c..7,)
- (ﬂ0+ ﬂZPCEU) + (ﬂl + ﬁ3PCEU) WG]I’,I-1+ ﬂ4 GDPi,t—l+ﬁ5 Tradei,t—1+ ai+ 7/: (4)

As we suppose a positive intercept shift and a reduction in persistence of the WGIs (slope
shift), ,B;CEU should be positive and 5 3PCEU negative, respectively. The derivations of the
conditional expectations for the other status dummy variables are analogous.

In interaction models, interpreting the coefficients deserves some attention and rigor.
The coefficient of a constitutive term, which is one element that constitutes an interaction
term (e.g., 8, or 3, ), must not be interpreted as the marginal or average effect of a change

. . . . 15
in the independent variable upon the dependent variable. - Moreover, the standard errors

of interest are not those of 3, or 3, but of o =S,B +B.WGI . Hence, the standard
afus®
6 -

. 1
error of interest can be calculated as

vwerMa(B)*WGharg) +08, oI55 )
“dtatus

We calculated the marginal effects, standard errors, and confidence intervals for all
status variables depending on the previous year’s governance indicator when presenting

the baseline estimation results in Section V.

" The coefficient B, only captures the effect of Status_ on WGI when WGI | is zero. For example, a country with world average
quality in institutions (governance indicator is zero) will experience an increase in its institutional quality by /3, if it was a potential EU
candidate country in the last year.

** Brambor ef al. (2006) provide a valuable discussion of what to do and not to do with interaction models. In interaction models of
the type Y=p3, + B, X+ B,Z + B, XZ + &, where Z is the conditioning variable, the standard error of the marginal effect of X on Y is (Brambor

et al. 2006)
Vyx= (B2 a(s) + 20(5R) .
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B. Estimation method

It is very difficult to select an appropriate estimator for a dynamic panel data model
where the number of observed countries is not that large relative to the observation
period (so-called macroeconomic panel data), because all existing estimators have
drawbacks. The fixed-effects estimator is generally biased in dynamic models, a
situation known as the Nickell bias (Nickell 1981). However, as T increases, the fixed-
effects estimator becomes consistent (Baltagi 2008).]8 Our sample period is sufficiently
large so that the bias should not be large in our estimation. Alternative estimators that are
usually used in the dynamic panel data context are the generalized method of moments
(GMM) procedures, such as the Arellano—Bond estimator, the Arellano—Bover estimator,
and the Blundell-Bond estimator; yet, they are particularly suited to short panels with T’
fixed and N—00 (Cameron and Trivedi 2007). To verify that our results are robust even
when considering the limitations of the fixed-effects estimator in dynamic panel data
models and in terms of the potential problems described earlier, we apply the Blundell-
Bond system GMM estimator in Section V.B.

Applying the system GMM estimator, the second lag up to the first observation of
the untransformed variable can be used as instruments for endogenous variables. For
predetermined variables, the first lag is additionally valid. For strict exogenous variables,
all observations are valid instruments. Additionally, lagged differences are used as
instruments for the equations in levels. However, the instrument count becomes very
large, which may lead to poor small-sample properties of the estimator and hypothesis
tests. This problem also arises if the time dimension 7 becomes large relative to
the cross-section dimension N since the instrument count is quadratic in 7. Although
methods have been developed to reduce the number of instruments,20 it may still be too

large in typical macroeconomic settings where N is relatively small (e.g., 30) (Breitung

" In his review, Breitung (2015) concludes that the econometric analysis of macroeconomic panel data is still in its infancy.

" As the Nickell bias, the bias of weakly exogenous or predetermined regressors is also inversely related to the size of the time
dimension (Breitung 2015). Bias size decreases as the time dimension increases.

Y Asa result, the GMM estimators suffer from the problem of instrument proliferation leading to small-sample bias and unreliable
inference (Breitung 2015). However, there is no formal test or accepted rule of thumb regarding the number of instruments (Roodman
2009).

* Methods for reducing the number of instruments in a panel GMM have been proposed by Breitung (1994), Judson and Owen
(1999), and Roodman (2009), among others. However, they come at the expense of efficiency. The most intuitive method is to restrict
the number of lags to be used as instruments (Judson and Owen 1999, Roodman 2009). The second method is to collapse the instruments
(Roodman 2009).
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1994).21 Although we restrict the lags and collapse the instruments as far as possible,
the instrument count remains quite substantial (but less than the number of countries).
Moreover, the use of biannual data, which reduces the number of observation periods
from 7=17 to 7=9, limits the number of instruments but increases the finite sample bias
of the system GMM estimator. The intuition behind this approach is that less information
is available to estimate the true parameter. Therefore, the estimates with system GMM as

well as the estimates with the two-way within estimator should be handled with care.

V. Results

A. Baseline results

Now, we turn to the estimates of Equation (1). Table 5 shows the results of six
regressions; in each regression, one governance indicator is the dependent variable. The
regressions are estimated by two-way within OLS, which accounts for time and fixed
effects. Panel robust standard errors allowing for heteroscedasticity across countries and

. . 22
serial correlation are reported.

*" Alternative estimators have been developed that are asymptotically efficient as 7 tends to infinity. These are the bias-adjustment
and maximum likelihood type estimators. Corrected within-group estimators perform best in dynamic panel data models with moderate
to large 7. Maximum likelihood estimators may be superior if 7 is small and the autoregressive coefficient is close to unity. However, the
attractive features of bias-adjustment and maximum likelihood-type estimators come at the expense of more restrictive model assumptions
(Breitung 2015). Most relevant in our context is the restrictive assumption of strictly exogenous regressors. Hence, there is not much to gain
in applying these alternative estimators with respect to our coefficients of interest. Taking into account the limited gain in applying these
estimators, we favor the approach of estimating Equation (1) by two-way within OLS and system GMM to check the robustness of our
results.

* Our results were obtained using R 2.15.2 with the packages plm 1.3-1, Imtest 0.9-32, and car 2.0-19 (R Core Team 2012, Croissant
and Millo 2008, Zeileis and Hothorn 2002, Fox and Weisberg 2011).
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Table 5. Least-squares estimates

(with annual data)

Dependent variables
VaA | CoC GE | PSNV | RoL RQ
0.8009 | 0.7784 {07963 {07030 | 0.8218 | 0.7819

Independent variables

[ : : : : :
lag(WGD) (0.0198) | (0.0224) | (0.0360) | (0.0337) | (0.0299) | (0.0319)
~0.0233 | 00146 | 00268 | 00288 | 00347 | 00545
lag (PCEU) (0.0265) | (0.0224) | (0.0257) | (0.0334) | (0.0245) | (0.0183)
0.0630 | 00416 | 0.1061 | 00762 | 0.0383 | 0.0455

E i i i i i
lag(CCEU) (0.0542) | (0.0449) | (0.0269) | (0.0408) | (0.0263) | (0.0414)
0.1688 | 0.0379 | 00558 | 0.0396 | 0.0763 | 02065
lag(ACEU) (0.0801) | (0.0820) | (0.0504) | (0.0809) | (0.0411) | (0.0751)
g (CCEA) 0.0217 | 00142 | 00544 | 0.0549 | 00524 | 0.0483
g (0.0511) | (0.0499) | (0.0408) | (0.0553) | (0.0386) | (0.0614)
lag(MBEA) 0.0098 {-0.1302" | 00286 | -0.0844 | 0.0329 | 0.0675

(0.0740) | (0.0618) | (0.0435) | (0.0728) | (0.0341) | (0.0645)

-0.0353 | 0.0415 {01253 {01929 | 00929 | 0.1284
(0.0317) | (0.0378) | (0.0408) | (0.0598) | (0.0379) | (0.0441)

0.0194 | 00363 | 00638 | 01113 | 00648 | 00752

lag(GDP per capita US)

lag(Trade) (0.0253) | (0.0326) | (0.0422) | (0.0668) | (0.0279) | (0.0335)
0.0052 | -0.0511" {-0.0760 | -0.0398 | -0.0340 | -0.0608

1)* lag(PCE | | | i s
lagWGI™lag(PCEU) | (0.0a46) | (0.0296) | (0.0282) | (0.0328) | (0.0193) | (0.0400)
~0.1005 {-0.1110  1-0.1355  1-0.1255 {-0.0701 | -0.0534

* H H H H H
lagWGI)"lag(CCEU) | 0523 | (0.0255) | (0.0286) | (0.0358) | (0.0196) | (0.0527)
-02427 1 -0.0965 {-0.1313" | -0.2096 i-0.1695 i-02130

1)* lag(ACE | | | i s
lagWGI)™lagUCED) | (6,0830) | (0.1180) | (0.0453) | (0.0847) | (0.0435) | (0.0719)
~0.0571 | -0.0284 | -0.0155 | -0.0860 | -0.0461 | -0.0521

* H H H H H
lagWGI)™lag(CCEA) 1 ,0475) | (0.0320) | (0.0300) | (0.0504) | (0.0250) | (0.0579)
~0.0575 | 0.0341 | -0.0444 | -0.0351 | -0.0504 | -0.0702

1)* lag(MBEA | | | | |
lag(WGD)*lag( ) | 0.0654) | (0.0430) | (0.0334) | (0.0539) | (0.0261) | (0.0488)
R 07318 | 07094 | 07265 | 05898 | 0.7831 | 0.6934
Adjusted R’ 06614 | 0.6409 | 06562 | 05326 | 07075 | 0.6262

Number of observations 873 870 868 865 870 867

(Notes) (i) The columns display the results of six regressions; in each regression, one Worldwide Governance
Indicator (WGI) is the dependent variable. Additionally its lag is used as an independent variable.
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(ii) *, ** and *** indicate significance at the 10%, 5%, and 1% level, respectively; lag() denotes lagged
one period; sample: 1996~2012, 56 countries, unbalanced panel because of data availability; two-
way within OLS estimator; panel robust standard errors are reported in parentheses.

(iii) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(iv) The abbreviations are the statuses of European countries, PCEU: Potential Candidate for EU, CCEU:
Candidate Country for EU, ACEU: Acceding Country for EU, CCEA: Candidate Country for Euro
Area, MBEA: Member state in the Euro Area.

We first discuss whether a country’s status has any effect on the WGIs, which
corresponds to the null hypothesis 8,= .= 0. The F-tests for this null hypothesis are
presented in Table 6 for each regression and status variable. It can be concluded that
potential candidate countries experience a significant effect on government effectiveness
and regulatory quality at the 5% level and additionally on control of corruption and rule
of law at the 10% level. Being a candidate or an acceding country significantly influences
almost all the WGIs. On the other hand, being an EU member state preparing to
introduce the euro or an euro-area country does not influence institutional development.
The only exception is the effect of euro-area membership on control of corruption, which

is significant at the 10% level.
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Table 6. F-tests on the baseline results

P-values of the F-tests on the six regressions

Null hypothesis
VaA CoC GE PSNV | RoL RQ

lag(PCEU)=0,
lag(WGI)*lag(PCEU)=0

lag(CCEU)=0,
lag(WGID*lag(CCEU)=0

lag(ACEU)=0,
lag(WGD*lag(ACEU)=0

lag(CCEA)=0,
lag(WGID)*lag(CCEA)=0

0.5958 i 0.093 : 0.0218 i 0.2092 : 0.0665 i 0.0003

0.1409 0 0 0.0008 i 0.0016 : 0.5176

0.0085 i 0.7156 : 0.0126 : 0.012 i 0.0005 : 0.0108

0.4127 { 0.6588 i 0.4117 : 0.2251 { 0.1583 | 0.6583

lag(MBEA)=0,

. .084 4132 .14 .144 3561
lag(WGI)* lag(MBEA)=0 0.3657 ; 0.0848 : 0.413 0.1477 : 0.1443 : 0.356

(Notes) (i) The null hypothesis is that a country's status toward the European integration process has no effect on

the respective WGI; i.e. that the coefficients of the status variable and their interaction term with the
WGI are both zero.

(ii) Estimates of panel robust covariance matrixes, allowing for heteroscedasticity across countries and
serial correlation, are provided.

(iii) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(iv) The abbreviations are the statuses of European countries, PCEU: Potential Candidate for EU, CCEU:
Candidate Country for EU, ACEU: Acceding Country for EU, CCEA: Candidate Country for Euro
Area, MBEA : Member state in the Euro Area.

We proceed by interpreting the model in two ways: first, when Status, | is the
conditioning variable and second, when WGI | is the conditioning variable. The first
case allows for different intercepts and slopes for the level effect of the WGIs depending
on status. Table 5 shows that the WGIs are state-dependent for all six dimensions. The
coefficients of the lagged dependent variables are within the 0.70-0.82 range and highly
significant. The coefficients of the status dummy variables are mostly positive, with a
few exceptions, which corresponds to an upward intercept shift of the regression line (we
call this the direct effect). The prospect of joining the EU has significant direct effects
on voice and accountability, government effectiveness, and regulatory quality. Being
a candidate country speeds up the development of government effectiveness, and the

accession status contributes positively to voice and accountability. Potential candidate

494



[ ] °
Impact of European Integration on Institutional Development ] e l

countries and acceding countries experience an improvement in regulatory quality. There
are no significant direct effects on EU member states preparing for the introduction
of the euro. For control of corruption, the coefficient of member state of euro area is
negative and significant at the 5% level. Thus, there seems to be a direct negative effect
of being a euro-area country on control of corruption.

Candidate and acceding countries experience a significant reduction in institutional
persistence for almost all the WGIs (which we call the indirect effect of the status).
The coefficients of the interaction terms are negative and significant. The institutional
persistence in government effectiveness also decreases in potential candidate countries
(for control of corruption and rule of law, the significance is at the 10% level). In contrast,
both EU member states preparing to introduce the euro and euro-area countries barely
experience a significant influence on their institutional development path. Institutional
persistence is lowest for candidate and acceding countries.”’ In Table 5, we see that the
control variable GDP per capita is positive and significant for most indicators, as expected.
Trade is positive and significant for rule of law and regulatory quality at the 5% level and
for political stability and absence of violence at the 10% level.

Now, we evaluate if the marginal effect of status may depend on WGI levels. Figure 1
through Figure 6 illustrate how the marginal effect of Stazus | changes across a country’s
level in institutional development. The solid line shows the marginal effect of Stazus, |
depending on WGl |, and the dashed lines are the confidence intervals. For example,
Figure 3 indicates that the effect of becoming a potential candidate country is statistically
significant at conventional levels for countries at relatively low levels of institutional
development (government effectiveness below approximately -0.4). In contrast, there is
no statistically significant effect for highly institutionally developed countries.”’

Over all WGIs, a rather homogenous picture emerges. Potential candidate countries
improve significantly in four dimensions of governance when the institutional
development level is low (below global average). For slightly other WGIs, the same
finding can be affirmed for candidate countries, but the marginal effect is twice as
large. For most WGlIs, the effect is even greater when a country is an EU acceding

country. However, the standard errors are also considerably larger. Moreover, (potential)

* To caleulate the marginal effects of WGI_ on WG, depending on the status, one has to add up B, and f,.

* It is useful to complement the insights of Table 5 and Figure 3 with a quantitative assessment of the impact of being a potential
candidate country on government effectiveness. Let us assume that Albania, whose government effectiveness indicator score was -0.80
in 1996, would have been a potential candidate in 1996. This would have raised Albania’s indicator score by 0.09 in 1997, holding
other variables constant. Once the government effectiveness score exceeds -0.4, the effect of being a potential candidate on government
effectiveness is no longer statistically significant different from zero.

495



° °
Vol.31 No.3, September 2016, 472~530 Nina Schénfelder and Helmut Wagner
http://dx.doi.org/10.11130/jei.2016.31.3.472

candidates and acceding countries with relatively low levels of institutional development
benefit most from the EU accession process. In contrast, highly institutionally developed
(potential) candidate and acceding countries do not experience any significant
improvement to their institutions because of EU accession.

To better judge the substantive implication of the results, we provide boxplots of the
sample for all WGIs (Figure 7). These reveal the approximate percentage of the sample
that falls within the region of significance. Around half of the observations of potential
candidate countries and control group are located within the region where marginal
effects of PCEU, CCEU, and ACEU are significant. Moreover, roughly 25% of the
observations for candidate countries lie within this region. Hence, it can be concluded
that being a (potential) candidate or an acceding country has a positive effect on
institutional development.

There are no significant effects on institutional development for EU member states
preparing to introduce the euro or euro-area members, except for effects on control
of corruption. Euro-area members experience a significant deterioration in control
corruption if this indicator score lies between —0.3 to 1.0 in the previous year; this
observation is highly relevant for policy. For euro-area members, around 25% of
observations fall within this range. In 2012, the control of corruption score was below
one for seven members of the euro area’ and for 75% of the EU member states that have
not yet introduced the euro. In the same year, all new member states had sub optimal
control of corruption. They are all members of the EMU with derogation, and some of
them recently adopted the euro.

To conclude, there is evidence that (potential) candidate and acceding countries
perform better than the control group. In particular, prospective EU membership
induces institutional development in laggard countries and reduces the persistance
of institutional development. There are virtually no differences in the performance of
member states preparing to adopt the euro, euro-area members, and the control group.
The only exception is the negative impact of being a euro-area member on control of
corruption.

* These countries are Greece, Italy, Malta, Portugal, Slovak Republic, Slovenia, and Estonia.
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Figure 1. Marginal effect of Status,_ on VaA
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(Note) VaA: Voice and Accountability; MBEA: Member state in the Euro Area; CCEA: Candidate Country
for the Euro Area; ACEU: Acceding Country for the EU; CCEU: Candidate country for the EU; PCEU:
Potential Candidate for the EU.
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Figure 2. Marginal effect of Status,_ on CoC
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(Note) CoC: Control of Corruption; MBEA: Member state in the Euro Area; CCEA: Candidate Country for
the Euro Area; ACEU: Acceding Country for the EU; CCEU: Candidate Country for the EU; PCEU:

Potential Candidate for the EU.

500



Impact of European Integration on Institutional Development

Figure 3. Marginal effect of Status,_ on GE
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(Note) GE: Government Effectiveness; MBEA: Member state in the Euro Area; CCEA: Candidate Country for
the Euro Area; ACEU: Acceding Country for the EU; CCEU: Candidate Country for the EU; PCEU:
Potential Candidate for the EU.
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Figure 4. Marginal effect of Status,_ on PSNV
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(Note) PSNV: Political Stability and Absence of Violence; MBEA: Member state in the Euro Area; CCEA:
Candidate Country for the Euro Area; ACEU: Acceding Country for the EU; CCEU: Candidate Country
for the EU; PCEU: Potential Candidate for the EU .
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Figure 5. Marginal effect of Status,_, on RoL,
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(Note) RoL: Rule of Law; MBEA: Member state in the Euro Area; CCEA: Candidate Country for the Euro
Area; ACEU: Acceding Country for the EU; CCEU: Candidate Country for the EU; PCEU: Potential

Candidate for the EU.
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Figure 6. Marginal effect of Status,_ of RQ
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(Note) RQ: Regulatory Quality; MBEA: Member state in the Euro Area; CCEA: Candidate Country for the Euro
Area; ACEU: Acceding Country for the EU; CCEU: Candidate Country for the EU; PCEU: Potential
Candidate for the EU.
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Figure 7. WGIs grouped by countries’ status
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(Note) (i) The boxplots show the quartiles of the Worldwide Governance Indicators of our sample for each
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the quartiles for the indicator “voice and accountability” in countries that are not involved in the
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(ii) VaA: Voice and Accountability; CoC: Control of Corruption; GE: Goverment Effectiveness; PSNV:
Political Stability and Absence of Violence; RoL: Rule of Law; RQ: Regulatory Quality.

(iii) MBEA: Member State in the Euro Area; CCEA:Candidate Country for the Euro Area; ACEU:
Acceding Country for the EU; CCEU: Candidate Country for the EU; PCEU: Potential Candidate
for the EU; NO: No status.

B. Robustness checks

To verify that our results are robust with respect to model and data specifications, we
re-estimate Equation (1) in two different ways: first, by using biannual data and second,
by second splitting the set of status dummy variables in two—one part for the issue of
EU accession and the other for that of the introduction of the euro.” Additionally, we
estimate Equation (1) with biannual data using the Blundell-Bond system GMM. Our
previous conclusions are largely confirmed.

The use of biannual data on the entire sample is because of the lack of WGIs for
the years 1997, 1999, and 2001 (see in Section III.A). Given the small number of
observations, we have to merge the statuses ACEU and CCEU. The estimates and
tests are presented in the Appendix 3. The results are quite similar to those of our
main specification. The coefficients of the lagged dependent variables are now more
strongly downward biased, as one would expect, because of the Nickell bias. The
prospect of joining the EU has direct positive effects on institutional development,
which is significant for most indicators and particularly for candidate countries. Even
EU member states preparing for the euro’s introduction experience a positive direct
effect on government effectiveness and rule of law (significant at the 10% level).
Again, being a member of the euro area is associated with significant impairment in
control of corruption. With respect to the indirect effect of status, reduced persistence in
candidate countries can be confirmed. This effect is highly significant for all indicators
except regulatory quality. However, the bias of the coefficients on the endogenous and
potentially weak exogenous variables is higher in a biannual setting as the number of
periods diminishes to 7=9. It is possible to determine the direction of the bias for the

coefficient of the lagged dependent variable but not for the other regressors. Therefore,

Zﬁ Additionally, we re-estimate this specification using trade with the EU and euro area instead of the overall trade as a percentage of
the GDP as we believe the directions of trade to be relevant to our setting. First, the former Soviet countries displayed very tight and wide
trade connections among each other just after the collapse of the Soviet Union. However, this hardly led to the import of good institutions.
Second, the variables trade with the EU and trade with the euro area are probably more strongly correlated with the status of a country in the
EU and the euro area than overall trade. However, the results basically do not change, and they are available from the authors on request.
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we prefer to use annual data.

The second way to confirm robustness is to split the set of status dummy variables
in two, one part for the issue of EU accession and the other for the issue of introducing
the euro. We estimate the effects of prospective EU membership on the WGIs and the
effect of the euro’s introduction and preparation to do so in two separate regressions.
The statuses CCEA and MBEA are merged into the status MBEU in the regression
that deals with EU accession. In addition to the countries of the baseline sample, we
now include Denmark, Sweden, and UK; the reasons for excluding them are no longer
applicable. The estimates and tests with the EU accession-related dummies (Appendix 4)
confirm the high persistence of the WGIs, which is reduced by the prospect of entering
the EU. In addition, the direct effects of prospective EU membership on the WGIs are
the same overall as in the baseline regression. Being a candidate country accelerates
government effectiveness and induces political stability and absence of violence. Being
an acceding country contributes positively to voice and accountability, rule of law, and
regulatory quality. Potential candidate countries experience an improvement only in
regulatory quality. Moreover, there is a positive and significant direct effect of being a
EU member state on government effectiveness. Concerning the introduction of the euro,
there are only three statuses: NO, CCEA, and MBEA. The high persistence of the WGIs
is confirmed as well as the negative direct effect of euro-area membership on control of
corruption (Appendix 5). Moreover, euro-area membership increases the persistence of
control of corruption, which is also the case for preparation to introduce the euro on the
rule of law.

The use of biannual data reduces the number of observation periods, which allows
the application of the system GMM estimator proposed by Blundell and Bond (1998).
To avoid the problem of instrument proliferation, we limit the instrument count by (1)
restricting the lags to be used for instruments instead of using all available lags and (2)
collapsing the instrument matrix. The estimates, significance tests, and specification
tests are reported in Appendix 6. The GMM results are very weak for political stability
and absence of violence, and regulatory quality, for which the coefficients of the status
variables and the interaction terms are insignificant. Prospective EU membership
contributes directly and positively to voice and accountability and reduces persistence of
voice and accountability, control of corruption, and government effectiveness. Regarding
membership in the euro area, the negative impact on control of corruption is again
confirmed. The GMM results also show a significant negative impact of being a euro-

area member on rule of law. In contrast, we see a positive influence of being a euro-area
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member on the development of voice and accountability. By and large, the GMM results

confirm our previous conclusions.

C. Control of corruption in the Euro Area

The finding of a negative effect in terms of control of corruption in euro-area
countries, particularly among those with a low institutional development level, is
somewhat surprising and deserves some explanation. Unfortunately, we cannot provide
a definitive answer on the reasons here,27 but we borrow from the literature on monetary
policy design and attempt to explain it through economic reasoning.

In a model of monetary policy design, wherein the government’s objective function
includes the provision of public goods in addition to stabilizing output and inflation,
Huang and Wei (2006) integrate the level of institutional quality. They introduce the
level of institutional quality by specifying fiscal capacity, which is the ability of the
government to collect tax revenue. The weaker the control of corruption, the higher
are the leakage between the tax rate and the portion that accrues to the government as
tax revenue. Hefeker (2010) and Dimakou (2013) contributed some extensions to this
model. Although the literature focuses on developing or transition countries, the model
implications can be related to euro-area members with relatively high corruption. In
particular, these countries are Greece, Italy, and several new EU member states that
recently introduced the euro.

Hefeker (2010) shows that a unilateral peg to a low-inflation country leads to a
loss of seigniorage, which tightens the government’s budget constraint. Two options
remain available to the government to raise revenue: (1) increase the tax rate or (2) fight
corruption. The government will rely on both instruments. In our opinion, Hefeker (2010)
elaborates one of the two crucial effects that apply to the euro area. On the one hand, the
budget constraint of high-corruption countries has been hardened because inflation and
seigniorage has gone down. This should have forced the government to fight corruption.
On the other hand—and this is specific to the euro area before the European sovereign
debt crisis—the budget constraint became looser because risk premia on interest rates
went down and large amounts of foreign capital flew to countries with relatively high

levels of corruption. This probably had the opposite effect on corruption (see also the

*" This will require a formal model to be tested empirically in a follow-up paper.
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arguments of Fernandez-Villaverde et al. 2013 in Section II.A).28 The negative interest
rate effect on the control of corruption has probably dominated in high-corruption
euro-area members, as indicated by our empirical findings. A further loosening of
governments’ budget constraints might be caused by the redistribution of funds from
the EU budget. Net beneficiaries of the EU budget tend to be member states with low
incomes and high corruption. Moreover, accountability for efficient spending of these
funds might be lower compared with taxes, which facilitates corruption. During the
European sovereign debt crisis, rising poverty and unemployment could have also

contributed to rising incentives for corruption, as observed in Greece since 2011.

V1. Conclusion

In this paper, we investigated the direction of institutional development induced
by European integration. We can confirm a positive effect of EU enlargement on
institutional development, albeit not along every dimension of governance when
applying system GMM. The positive effect of EU enlargement operates mainly by
reducing the persistence of institutional development. Countries with relatively low
levels of institutional development benefit most from prospective EU membership.
Hence, we can confirm the results of the empirical literature on the transition countries
of Central and Eastern Europe.

The novel finding of this paper is that once countries have become EU member
states or even introduced the euro, their institutional development loses momentum.
The concerns that new EU member states could quickly reverse their reforms, however,
are not supported empirically. Nonetheless, we have robust evidence indicating
that members of the euro area underperform in one particular area of institutional
development: control of corruption.

To prove that our findings are robust with respect to the choice of the indicator for
institutional development, the analysis should be replicated with alternative indicators.

There are already some empirical studies examining the impact of prospective EU

* Hefeker (2010) states explicitly that a hard peg, like dollarization, might lower the interest rate because reneging on the peg is
less likely. However, he admits neglecting this effect in his model. This is reasonable for dollarization in or a monetary union between
developing or transition countries, but does evidently not fit to the developments in the euro area.
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membership upon institutional development that apply indicators other than the WGIs.
The most widely used alternative indicators in this context are the European Bank for
Restruction and Development (EBRD) transition indicators. Hence, we see a great need
of replication concerning euro-area membership and its preparation. We leave this task
for future research. Moreover, we are aware of the weaknesses of the currently available
estimators for analyzing macroeconomic dynamic panel data models. We hope for

substantial progress in this area of econometrics.

Received 24 May 2016, Revised 22 June 2016, Accepted 19 July 2016
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Appendix 1: Countries included in the sample

Albania Greece Netherlands
Armenia Hungary New Zealand
Australia Iceland Norway

Austria Ireland Poland
Azerbaijan Israel Portugal
Belarus Italy Romania
Belgium Japan Russian Federation
Bosnia and Herzegovina Kazakhstan Serbia

Bulgaria Korea Republic Slovak Republic
Canada Kosovo Slovenia

Chile Kyrgyz Republic Spain

Croatia Latvia Switzerland
Cyprus Lithuania Tajikistan
Czech Republic Luxembourg Turkey

Estonia Macedonia, FYR Turkmenistan
Finland Malta Ukraine

France Mexico United States
Georgia Moldova Uzbekistan
Germany Montenegro

(Note) The sample used to separately study the euro area and European Union enlargement includes Denmark,

Sweden, and UK.
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Appendix 3: Least-squares estimates

(with biannual data)

Dependent variables
Independent variables P
VaA CoC GE PSNV RoL RQ
e (WG 047407 | 0.5148" | 06133 | 028817 | 05870 | 04713
J (0.0370) | (0.0465 | (0.0611) i (0.0642) | (0.0648) | (0.0664)
00564 | 00332 | 00364 | 00810 | 00851 | 00931
lag(PCE | | | | |
ag(PCEUV) (0.0469) | (0.0663) | (0.0457) i (0.1057) | (0.0389) | (0.0364)
02364 | 00946 | 0.1865 | 01832 | 00909 | 00977
E 1 1 1 1 1
lag(CCEU) (0.0853) | (0.1033) | (0.0471) i (0.0970) | (0.0399) | (0.0762)
0.1348 | 00489 | 01260 | 01037 | 01130 | 0.0565
lag(CCEA) 00969) | (0.1094) | (0.0712) | (0.1322) | (0.0584) | (0.1091)
0.0585 | -02698 | 00580 | -02083 | 00215 | 0.1134
lag(MBEA | | | | |
ag(MBEA) (0.1256) | (0.1239) | (0.0830) | (0.1647) | (0.0607) | (0.1397)
. ~0.0732 | 00788 | 0.1885 | 04788 | 0.1811 i 02602
DP | | | | |
lag(GDP per capita US) 0.0667) | (0.0738) | (0.0663) | (0.1108) i (0.0660) | (0.0862)
lae(Trade) 0.0492 | 00562 | 01008 | 01251 i 00993 | 0.1068
J (0.0540) | (0.0700) | (0.0827) i (0.1050) | (0.0593) | (0.0701)
~0.0164 | -0.1013 | -0.0441 | -0.0538 i -0.0109 | -0.0016
1)*lag(PCE | | | | |
lag(WGI)* lag (PCEU) (0.0807) | (0.0700) | (0.0529) | (0.0770) i (0.0478) | (0.0718)
—022527 102334 1023127 102956 | -0.1214 | -0.0584
lag(WGI)*lag(CCE | | | | |
ag(WGD*lag(CCEV) | ("oee) | (0.0509) | (0.0514) | (0.0723) | (0.0358) | (0.1002)
~0.1035 | -0.0705 | -0.0161 | -0.0894 | -0.0405 | -0.0095
WGI)* EA | | | | |
lag(WGI)* lag (CCEA) (0.0881) | (0.0563) | (0.0565) | (0.1001) i (0.0410) | (0.1069)
~0.0633 | 00738 | -0.0675 | 00345 | -0.0173 | -0.0894
lag(WGI)* lag(MBEA | : : : :
ag(WGD™lagMBEA) | 1009y | (0.0624) | (0.0632) | (0.1013) | (0.0474) | (0.1024)
R 03632 | 04089 | 05512 | 02963 | 05422 | 03643
Adjusted K 03017 | 03393 | 04572 | 02457 | 04500 | 03020
Number of observations 437 435 434 433 435 433

(Notes) (i) The columns display the results of six regressions; in each regression, one Worldwide Governance
Indicator (WGI) is the dependent variable. Additionally, its lag is used as an independent variable.

(ii) *, ** and *** indicate significance at the 10%, 5% and 1% level, respectively; lag() denotes lagged one
period; sample: 1996~2012, biannual, 56 countries, unbalanced panel because of data availability;
two-way within OLS estimator; panel robust standard errors are reported in parentheses.

(iii) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(iv) The abbreviations are the statuses of European countries, PCEU: Potential Candidate for EU,
CCEU: Candidate Country for EU, CCEA: Candidate Country for Euro Area, MBEA: Member
state in the Euro Area.
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Appendix 4: Least-squares estimates

(with the European Union-accession-related dummies)

Dependent variables
Independent variables P
VaA CoC GE PSNV RoL RQ
e (WG 08000 | 0.7870° | 07998 | 07043 | 0.8216 | 07821
€ (0.0198) | (0.0221) | (0.0352) | (0.0348) | (0.0297) | (0.0314)
~0.0226 | 00197 | 00326 | 00417 | 00358 | 00525
lag(PCE i i i i i
ag(PCEU) (0.0266) | (0.0221) | (0.0260) i (0.0331) | (0.0244) | (0.0185)
00655 | 00487 | 01253 | 01007 | 00446 | 0.0429
E 1 1 1 1 1
lag(CCEU) (0.0528) | (0.0441) | (0.0267) | (0.0405) | (0.0256) i (0.0411)
01852 1 00337 | 00750 | 00551 | 00823 i 0.970
lag(ACEU) (00828) | (0.0811) | (0.0498) | (0.0809) | (0.0405) | (0.0713)
00385 | 00042 | 00855 | 00559 | 00621 | 00387
lag(MBE i i i i i
ag(MBEU) (0.0501) | (0.0469) | (0.0370) i (0.0542) i (0.0361) | (0.0485)
. ~0.0337 | 0.0659 | 01481 | 02343 | 0.1000 i 0.1282
DP i i i i i
lag(GDP per capita US) (0.0309) | (0.0389) | (0.0420) i (0.0591) i (0.0380) | (0.0435)
lae(Trade) 00166 | 00436 | 00614 | 01112 | 00651 | 00814
J (0.0252) | (0.0315) | (0.0424) i (0.0679) | (0.0272) | (0.0331)
0.0035 | -0.0400 |-0.0777 | -0.0310 | -0.0351" | -0.0609
1)*lag(PCE i i i i i
lag(WGI)* lag (PCEU) (0.0451) | (0.0312) | (0.0273) i (0.0347) i (0.0192) | (0.0396)
-0.1025 1 -0.0924" | -0.1382" i -0.1103 | -0.0710 | -0.0510
lag(WGI)*lag(CCE i i i i i
ag(WGD™lag(CCEV) | 0510 | (0:0247) | (0.0277) | (0.0389) | (0.0195) | (0.0524)
~02680 | -0.0525 | -0.1346 | -0.1778" {-0.1670  |-02053
WGI)* lag(ACE i i i i i
lag(WGI)*lag(ACED) | ("oea0) | (0.1179) 0.0444) | (0.0872) | (0.0435) | (0.0668)
g OFGIY g MBED) | (0 ) | 00276 | 00450 | (002%8) | 00417
8 07239 | 07054 | 07213 | 05876 | 07774 | 0.6935
Adjusted B 06571 | 06401 | 06544 | 05329 | 07054 | 0.6291
Number of observations 921 918 916 913 918 915

(Notes) (i) The columns display the results of six regressions; in each regression, one Worldwide Governance

Indicator (WGI) is the dependent variable. Additionally, its lag is used as an independent variable.

(ii) *, ** and *** indicate significance at the 10%, 5% and 1% level, respectively; lag() denotes lagged
one period; sample: 1996~2012, 59 countries, unbalanced panel because of data availability; two-
way within OLS estimator; panel robust standard errors are reported in parentheses.

(i) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(iv) The abbreviations are the statuses of European countries, PCEU: Potential Candidate for EU,
CCEU: Candidate Country for EU, ACEU: Acceding Country for EU, MBEA: Member state in the
Euro Area.
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Appendix 5: Least-squares estimates

(with the euro-area-related dummies)

Dependent variables
Independent variables
VaA CoC GE PSNV RoL RQ
07858 1 07667 | 07869 | 06855 | 08147 | 07753
lag(WGI) : : : : :
0.0177) | (0.0250) | (0.0336) | (0.0341) | (0.0275) i (0.0254)
Ing(CCEA) ~00.0155 | -00.0145 | -00.0160 | 00270 | 00017 | -00.0180
(0.0417) | (0.0188) | (0.0169) | (0.0385) | (0.0212) | (0.0478)
~00.0040 i-00.1328" | -00.0027 | -00.0768 | 0.0026 | 0.0203
MBEA i i i i i
lag(MBEA) (0.0682) | (0.0447) | (0.0373) | (0.0592) | (0.0230) i (0.0595)
. ~00.0461 | 0.0433 | 01239 | 02065 | 0099 i 0.1362
lag(GDP per capita US) | 303y | (0.0378) | (0.0414) | (0.0610) | (0.0394) | (0.0442)
lae(Trade) 00115 | 00436 | 00708 | 0.1174 | 00794 | 0.0936
J 0.0272) | (0.0335) | (0.0389) i (0.0697) | (0.0280) | (0.0322)
00152 | 00370 | 00614 | -00.0272 | 00150 | 0.0048
I)* EA i i i i i
lag(WGI)* lag(CCEA) (0.0414) | (0.0228) | (0.0262) i (0.0395) | (0.0216) | (0.0459)
~00.0031 | 00843 1 00049 | 00000 | -00.0039 | -00.0338
lag(WGI)* lag(MBEA | : : : :
ag(WGD*lagMBEA) | 1600) | (0.0365) | (0.0338) | (0.0498) | (0.0222) | (0.0441)
8 07166 | 07057 | 07153 | 05842 | 07707 | 0.6893
Adjusted B 06536 | 06435 | 06521 | 05324 | 07027 | 0.6283
Number of observations 921 918 916 913 918 915

(Notes) (i) The columns display the results of six regressions; in each regression, one Worldwide Governance

Indicator (WGI) is the dependent variable. Additionally, its lag is used as an independent variable.

(ii) *, ** and *** indicate significance at the 10%, 5% and 1% level, respectively; lag() denotes lagged
one period; sample: 1996~2012, 59 countries, unbalanced panel because of data availability; two-
way within OLS estimator; panel robust standard errors are reported in parentheses.

(ili) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(iv) The abbreviations are the statuses of European countries, CCEA : Candidate Country for Euro Area,

MBEA: Member state in the Euro Area.
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Appendix 6: Blundell-Bond system GMM estimates

Dependent variables

Independent variables VaA CoC GE SNV - R0
lag(WGI) 08467 1078717 1 07546 {04909 {08522 {07771

(0.0994) § (0.1017) i (0.0635) i (0.1158) i (0.0553) | (0.0693)
lag(PCEU) oo | oo | sy | ook | (o | oo
B e | oo s 4% | 4
i o iy i |
s e e
L I O Il s e ot
B A A e R b
R v A A A e
lag(WGI)* lag(MBEA) -0.3090" | 0.1419° i 0.0308 i -0.1165 | 0.0801" | -0.0510

(0.1376) i (0.0781) i (0.0776)  (0.1759) i (0.0465) : (0.1566)

0.1444° 101802 102012 {03164 | 010847 {0.1319™
(0.0769) | (0.0914) i (0.0600) i (0.1014) | (0.0492) | (0.0405)

00758 | 00623 | 00612 {05914 | 00662 | 0.1317

lag(GDP per capita US)

lag(Trade) (0.1347) | (0.1213) | (0.0940) | (0.1894) | (0.0651) i (0.1260)
n 56 56 56 56 56 56

T 9 9 9 9 9 9
Number of observations 504 504 504 504 504 504
Number of instruments 51 52 52 51 52 52
AR(2) Test: x> 1.6569 -1.2143 0.1045 0.3139 1.2358 -0.1551
AR(2) Test: p-value 0.0488 0.1123 0.4584 0.3768 0.1083 0.4384
Sargan Test: x* 38.1614 | 29.1348 | 26.6361 | 41.5503 | 35.2957 | 40.1432
Sargan Test: degree of freedom 33 33 33 33 33 33
Sargan Test: p-value 0.2463 0.6601 0.7754 0.1460 0.3602 0.1831

(Notes) (i) The columns display the results of six regressions; in each regression, one Worldwide Governance
Indicator (WGI) is the dependent variable. Additionally, its lag is used as an independent variable.

(ii) *, ** and *** indicate significance at the 10%, 5% and 1% level, respectively; lag() denotes

lagged one period; sample: 1996~2012, biannual, 56 countries, unbalanced panel because of data
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availability.

(iii) Two-step system GMM (Blundell, Bond 1998) estimation with Windmeijer (2005) finite-sample
correction for standard errors. Lags 2 to 4 are used as instruments. Included exogenous variables
(time dummies) are counted as instruments. The Arellano-Bond test for AR(2) in first differences
is rejected for VaA and PSNV in this specification (p-values: 0.0137 for VaA, 0.0780 for PSNV).
Therefore, we restrict the instruments to lags 3 to 5 for VaA and PSNV. The Arellano—Bond test for
AR(3) in first differences is not rejected thereafter for VaA and PSNV. The two-step version of the
Hansen—Sargan test for joint validity of the instruments does not reject the null hypothesis for all the
Worldwide Governance Indicators.

(iv) VaA: Voice and Accountability, CoC: Control of Corruption, GE: Government Effectiveness,
PSNV: Political Stability and Absence of Violence, RoL: Rule of Law, RQ: Regulatory Quality.

(v) The abbreviations are the statuses of European countries, PCEU: Potential Candidate for EU,
CCEU: Candidate Country for EU, CCEA: Candidate Country for Euro Area, MBEA: Member
state in the Euro Area.



