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Abstract

This paper empirically evaluates the impact of fiscal decentralization on
the performance of higher education systems. To test this relationship,
we build up a panel dataset composed of European countries. Country-
level performance is measured by an indicator using ranking data. Two
complementary methodologies are used: a dynamic panel approach and
an instrumental variable approach. In both cases, we find that a higher
share of government spending coming from decentralized levels of gov-
ernments leads to an improvement of the performance of research-intensive
higher education institutions.

Keywords: fiscal decentralization, ranking, higher education institu-
tions .
JEL codes: I23, I28, H52, H75

∗HEC Liège and University of Liège, B. 31 Place des Orateurs 3, 4000 Liège, Belgium.
Email: julien.jacqmin@ulg.ac.be
†BETA, University of Strasbourg, 61 avenue de la Forêt Noire, 67085 Strasbourg, France

and CREPP, University of Liège, Belgium. Email: mathieu.lefebvre@unistra.fr; Tel. +33 3 68
85 21 05; Fax:+33 3 68 85 20 70.



1 Introduction

Since the Lisbon and Europe 2020 strategies, research-intensive higher educa-
tion institutions are high on the european political agenda. The concomitant
emergence of worldwide higher education rankings, like the Shanghai and the
Times Higher Education rankings, has shown a decreasing influence of Euro-
pean universities, at the benefit of their american counterparts, and the emer-
gence of top institutions in Asia. In parallel, supranational institutions such
as the World Bank (World Bank [2000]) or the OECD have promoted reforms
towards a greater decentralization of political powers. The goal of this paper
is to study how increasing the extent of fiscal decentralization influences the
performance of the higher education sector.

From a general point of view, the impact of more decentralization on pro-
duction efficiency is not clearcut. According to a large part of the literature,
a greater level of decentralization is beneficial for government-supported ser-
vices such as health or education, thanks to the informational advantages of
local governments which can provide a better match with citizen’s preferences
(Oates [1972]). This line of argumentation is deeply rooted in Tiebout’s frame-
work where citizen’s mobility can lead to the desired amount of competition
between jurisdictions by voting with their feet (Tieboult [1956]). Several mech-
anisms have been provided to explain this relationship. A first one comes
from an improved political accountability (see Seabright [1996] or Persson
and Tabellini [2000]). Decentralization closes the gap between politicians in
office and citizens. The former then have more incentives to act in accordance
to the latter due to this greater scrutiny. A second explanation relates to the
greatest ease in comparing the benevolence of politicians by benchmarking
their performances. By allowing yardstick competition between local gov-
ernments, incumbent politicians are more disciplined and are better selected
(Besley and Case [1995] and Belleflamme and Hindricks [2005]). A third ex-
planation is that decentralization promotes policy innovation where each local
entities pursue a different policy experiment and let the better performing pol-
icy option emerge more easily (Rose-Ackerman [1980]).
However, a greater decentralization comes at a cost. First of all, it can create
efficiency losses due to the spillovers related to the public good characteristics
of the services provided and the more limited economies of scale. Second, lo-
cal governments can be more easily captured by local special-interest groups
than national governments (Bardhan and Mookherkee [2000]).
The empirical consequences of decentralization have been a highly debated
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issue (see Martinez-Vazquez et al. [2015] or Baskaran et al. [2016] for reviews).
Most of the literature has looked at its impact on issues like growth or public
finance spending characteristics such as public expenditures or public debts.
A more limited literature has focused on its impact on public service provi-
sion or more widely on government-regulated and funded sectors such as the
health and education sector (see Channa and Faguet [2016] and Blochliger
et al. [2013] for a literature review).
In the context of education, the most talked-about topic about decentraliza-
tion relates to the extent of autonomy granted to schools and higher educa-
tion institutions (Aghion et al. [2008]; Hanushek and Woessmann [2011]). Our
paper is more directly related to works dealing with decentralization in the
context of fiscal federalism, mostly by using the extent of decentralization of
government expenditures1 as an independent variable. Barankay and Lock-
wood [2007] were the first to test the relationship between decentralization
and educational attainment, as measured by the fraction of 19 years old al-
lowed to continue to study to university in Switzerland. They found a positive
and significant relationship along various specifications. Although it has im-
pacted relatively more male students, leading to a reduction of the gender gap
in enrollment. Faguet and Sanchez [2008, 2014] look at the impact of decen-
tralization on enrollment rates in public schools in two developing countries,
Colombia and Bolivia. They find a positive relationship that can be explained
by the higher interests of local governments for investments in such social ser-
vices. Using test scores, Galiani et al. [2008] find that overall decentralization
has a had a positive impact in Argentina. However, this was not the case for
schools located in poor communities. Closer to us, also using a cross-country
analysis, Falch and Fischer [2012] observe that more decentralized countries
tend to perform better on the PISA and TIMMS tests.
Looking at the higher education sector, the theoretical arguments exposed
seem to apply as well, especially in the light of what is precisely measured by
our dependent variable. Using european country-level performance derived
from ranking data and looking at the relative short-run impact of decentral-
ization, our most plausible explanation is that a better performance measures
the ability to attract and retain top researchers in research-oriented higher ed-
ucation institutions. The impact of decentralization on the performance of the

1This is likely to be a good proxy of regulatory autonomy as well, in the absence of data
on the decentralization of the governmental regulation taking place in the sector. One reason
is that most of the public funding granted comes with some strings attached to it that are set
by the government granting it.
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sector is a priori unclear.
On the one hand, the public good spillovers related to the academic research
output are important. Decentralization can lead to an underprovision of in-
centives to provide them. In our setting, following an argumentation similar
to (Justman and Thisse [2000]) in the context of student mobility, this would
lead to limited incentives to attract top researchers by providing them attrac-
tive work packages. According to this line of argumentation, decentralization
would hurt the performance of the higher education sector.
Although, there are plenty of reasons why decentralization could lead to an
improvement of the sector. First, many empirical works have shown the lim-
ited economies of scale observed in higher education. This is true at the in-
stitutional level and it is also likely at the country level (Cohn et al. [1989]).
Second, the greatest comparability across jurisdictional borders will make the
competition to attract top-researchers much fiercer and regions will try to
keep/attract them. This will lead to a race to the top by offering very com-
petitive work/salary packages. As a consequence, a higher decentralization
will limit a brain drain outside of the countries analyzed.2. Third, this is espe-
cially true as these handful of top-research institutions will more than likely
be more influential in setting higher education policies at a local rather than
at a national level. Hence, they might encourage the adoption of policy inno-
vations which are in line with their interests.
The main result of our paper is the following. We find that where decentral-
ization took place, the performance of the higher education sector improved.
We measured performance by aggregating at the country-level data from the
Shanghai ranking. To show this we used two complementary approaches.
First, we computed two-way fixed effects estimators adapted to a dynamic
setting to account for the persistence of our dependent variable. Second, we
used two instrumental variables to tackle the issue of endogeneity: the level
of decentralization in the compulsory education system and the level fo de-
centralization in the country who’s capital is the nearest. Further robustness
checks confirm our initial results.
The paper is organized as follows. Section 2 presents our database. Our two
estimation strategies are exposed in Section 3. Section 4 presents our main
results. Finally, Section 5 concludes.

2Note that concomitant to our data, we have seen the introduction of research fellowships
financed and distributed at the european level (ERC grants). Their aim is to make the Euro-
pean higher education landscape attractive to top researchers. It is possible that our positive
relationship between decentralization and the performance of higher education is conditioned
on the existence of such a financing scheme.
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2 Data and measures of decentralization

We have collected an original panel dataset for a serie of EU countries. We
focus on European countries, as they tend to have more comparable higher
education systems since the implementation of the Bologna reform. Unfortu-
nately, we had to drop some countries due to missing data. The period under
scrutiny spans from 2004 to 2014. In the end we obtained a unbalanced panel
data of 174 observations for 17 countries: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Norway, Poland,
Portugal, Slovenia, Spain, Sweden and the U.K..

Our main explaining variable is the level of public expenditure decentral-
ization in the sector of higher education, as measured by the ratio between
subnational government expenditure to total government expenditure in this
sector. We rely on OECD Education database and name it Decentralization.

Other control variables related to the higher education system, the state
of the economy and the political context are also included in our model to
circumvent problems related with the omitted variable bias. These data are
collected from Eurostat, OECD, UNESCO and the Database of political insti-
tutions (Beck et al. [2001]). We first control for the level of investment in the
higher education system coming from public sources. We use Spending in %
of GDP which measures the level of government expenditures invested as a
percentage of GDP. Private is the share of students going to private tertiary
education institutions. We also control for the country’s economic and pub-
lic finance conditions by including (the log of) GDP per capita and deficit as
a percentage of GDP per capita. Finally, we control for the policital context.
We introduce a variable, in line with the political business cycles literature,
to control for the fact that it was an election year at the national level. Finally
with gov. left, we control for the orientation of the government in power. It
is a categorical varible equal to 1 if is a right wing government, to 2 if it is a
dominant right wing government, to 3 if it is a balanced power, to 4 if it is a
social democrat government and to 5 if it is a left wing government.

Compared with the literature looking at the determinants of the perfor-
mance of compulsory education which uses standardized test scores such as
PISA (see Hanushek and Woessmann [2011] for a survey), there are no con-
sensus among economists nor policy makers on how to measure performance
in the higher education context. Previous works looking at country level data
have mainly used ranking data at the institution level. Ranking are far from
being uncontrovertial. They are much talked about in the media, among pol-
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icy markers and whithin academia. Recent works have shown that they play
an important role in the local and international student’s decision where to
study (see for example Luca and Smith [2013] and Beine et al. [2014]). In line
with Aghion et al. [2008] and Jacqmin and Lefebvre [2016], we aggregate in-
formation from the Academic Ranking of World Universities (ARWU), better
known as the Shanghai ranking, to be able to make cross-country compar-
isons. We take the following steps in order to obtain an indicator of perfor-
mance at the country level. As there are 500 institutions in the ranking, we
give to each institutions a number equal to 500 minus its rank. We then take
the sum for the institutions of each countries. This builds up sumrank our
independent variable.

Before going futher, it is important to detail how this Shanghai ranking is
constructed. It is the aggregation of 6 indicators: alumni winning nobel prizes
and fields medals (as a proxy of the quality of education), staff winning no-
bel prizes and fields medals, highly cited researchers in different subject cate-
gories (as proxies of the quality of faculties), papers published in Nature and
Science, papers indexed in the Science Citation Index-expanded and social sci-
ence citation index (as proxies of the research output) and per capita academic
performance (normalized to the size of the institution). For each of these cri-
teria, the institution with the highest score has a score of 100 and the score of
other institutions is normalized to this score. The final ranking is based on
the aggregate indicator obtained from the weighted sum of these 6 indicators
(a weight of 10% is given to the first and last, 20% for the others). Note also
that, for the two first indicators, a smaller importance is given if the alumni or
faculty received an award more than one decade ago, more than two decades
ago, etc. Only papers published during the 4 years before the ranking are con-
sidered. Hence, the ranking is closer to be a measure of the stock than the flow
of the institutional performance. As discussed in David [2013], it is biased to-
wards top level research-oriented institutions, it favors hard sciences and it
is unclear whether the indicators are measuring what they are supposed to.
However, compared with other rankings such as the Times Higher Education
and the QS world university rankings, it has the advantage of using the same
methodology over the years(which allows to recompute the indicator and to
make comparisons across years) and in a transparent manner. Throughout
the paper, it is important to have in mind these limitations of what we define
as our performance measure. Due to the focus of the Shanghai ranking, the
usual disclaimers prevail in drawing conclusions for the wider, highly het-
erogenous, higher education system. Table 1 presents summary statistics of
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our variables.

Table 1: Descriptive statistics
Mean Std. dev. Min Max

Performance measure
sumrank 2559.99 3291.82 0 12502.0

Explanatory variable
Decentralization 17.53 29.28 0 85.32

Control variables
Spending in % of GDP 1.33 0.44 0.73 2.45
Private 21.5 24.76 0 100
Election year 0.244 0.43 0 1
Gov. left 2.76 1.48 1 5
GDP oer capita 24.2 0.57 22.46 25.29
Deficit -1.95 5.8 -32.3 18.8

N 174

3 Estimation Strategy

Our aim is to estimate the impact of the degree of decentralization on higher
education performance, as measured by our outcome variable. We have a
panel of data for 17 countries. We use two complementary approaches: the
first aims to treat the problem related with the persistence of our dependent
variable and the second uses instrumental variables.

Since the performance is not only influenced by current events but also by
past achievements, we include the first lag of the dependent variable to ac-
count for persistency and slow adjustments in higher education performance.
We estimate the following dynamic panel data model:

sumrankit = β0 + β1sumrankit−1 + β2Decentralizationit−1 + β3Xit + θt + ρi + εit

Where sumrankit is our higher education performance indicator for coun-
try i in year t, Decentralizationit is an indicator of the degree of decentraliza-
tion and Xit are a set of control variables. It is likely that a change in the degree
of decentralization takes some time before displaying effects. In our baseline
estimation, we follow previous works by Jacqmin and Lefebvre [2016] and as-
sume a lag of one year.3 Focusing on a short number of lags means that we

3As a robustness test we also introduce a higher amount of lags but it does not change our
main results.
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test the short run impact of decentralization. Unfortunately due to data con-
straints, we are not able to test its long run impact, but it does not mean that
it is inexistent.

To ensure that we do not confound our variable of interest with country-
specific omitted variables that are constant across time or time specific omitted
variables that are constant across countries, we include a series of year dum-
mies θ and a series of country fixed dummies ρ. Finally εit is an error term.

The model can be estimated with a standard two-way fixed effects ap-
proach (LSDV)4. However, in a dynamic panel data model the lagged depen-
dent variable correlates with the error term, which causes downward bias of
the autoregressive coefficient. On the contrary the bias on the coefficient of
the independent variables is positive. While it has been shown that the bias
is small when the number of period is large (Nickell [1981]), it may be prob-
lematic with a small sample as ours. Arellano and Bond [1991] propose an
alternative with a Generalized Method of Moments (GMM) approach that in-
corporates suitable conditions for fixing identification problems related to en-
dogenous covariates by using first-differences. They use all valid lags of the
dependent variable as instruments in order to eliminate the correlation with
the transformed error term and then to obtain unbiased estimates. However
GMM estimators are well suited for large samples but suffer from poor finite
sample properties for small N and tend to underestimate the coefficients of the
exogenous regressors. Given the low number of observations of our sample,
it is necessary to look at alternative estimation methods. Judson and Owen
[1999], Kiviet [1999] and Bruno [2005] rely on a standard fixed-effect estima-
tor but use an approximation of its bias to obtain a bias-corrected estimator
(LSDVc). Using simulations, Kiviet [1999] show that the bias-corrected esti-
mator generates more accurate estimates and lower standard errors than the
GMM estimators, especially with small panels. Given the property of our data
set, we then employ this approach. The LSDVc estimator relies on a two-step
approach in which a consistent estimator is chosen in the first stage, which
can be obtained using various estimators: LSDV, Arellano-bond or Blundell-
Bond estimators. We use a LSDV estimator since it has been shown to be
more efficient than other alternatives (Bruno [2005]).5 The simulation study
of Kiviet [1999] also shows that the bootstrap procedure for the estimation of

4A Hausman test reveals that the results of the fixed-effects approach differ significantly
from those of a random-effects approach.

5In the robustness tests we will present estimation results when we use the GMM
Arellano-Bond estimate instead. It does not change the results.
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the variance-covariance matrix outperforms the analytical ones. We follow
their work and apply a bootstrap procedure for the standard errors with 200
repetitions.

Our dynamic panel approach allows to control for year- and country- spe-
cific characteristics thanks to the year and country effects. However, it is
still possible that a third variable which is varying across time and places is
both related with our explanatory variable and the dependent variable of our
model.6 This issue could give rise to endogeneity, leading to biased coeffi-
cients. One way to tackle this issue is to use instrumental variables, variables
unrelated with our dependent variable but related with our explanatory vari-
able.

In our panel context, the main challenge is to find suitable instruments
that vary both over countries and years, as instruments commonly used in
analyzing the consequences of institutional characteristics are static or are not
adequate to our European sample.7 Using lagged values of the endogenous
variable (as in Enikolopov and Zhuravskaya [2007]) is also unlikely to be a
good strategy in our context as the impact of decentralization is not contem-
poraneous and can both take place in the short and the long run. As claimed
by recent surveys of the literature (Martinez-Vazquez et al. [2015] and Channa
and Faguet [2016]), the use of time-variant exogenous instruments to endoge-
nize the decentralization variables has been to date limited and mostly unsat-
isfactory.

We use two instruments: decentralization of public expenditures in com-
pulsory education and the level of decentralization of higher education in
a country who’s capital city is the closest to the capital of the instrumented
country. The economic logic behind the use of decentralization of public ex-
penditures in compulsory education is that it is likely to be correlated with
the one at the tertiary level. These two sectors tend to be closely related and
preferences about the level of decentralization are likely to be very similar.
In many cases, the two sector are even headed by the same minister. On the
other hand, in the short and medium run, this measure of decentralization is
unlikely to be related with our performance measure of the higher education
sector. The only potential channel between these two variables is in the very
long run. By affecting the quality of young students, a higher decentraliza-

6A side effect of considering time lags between our explanatory and our dependent vari-
able is that it undermines the presence of reverse causality, another source of endogeneity.

7We think for example of geographical (latitude, longitude, country size, density, etc) or
historical instruments (such as settlers mortality, legal origin ) etc.
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tion of public spendings directed to compulsory education could improve the
performance of the higher education system by letting emerge future great
researchers.

The second instrument is the level of decentralization of higher education
of the country who’s capital is the closest in distance from the capital of the
instrumented country. This instrument finds its motivation in the economic
geography literature (see Cassette and Paty [2010] using decentralization poli-
cies). It is related with the idea that policies, such as choosing the level of
decentralization, can be very contagious across countries as a consequence of
strategic interactions among governments and improved information about
the consequences of reforms implemented abroad. In this case we a priori
can also rule out a violation of the exclusion restriction as what happens in
a nearby country in term of decentralization is unlikely to affect the perfor-
mance of the higher education system, as it is not a zero sum game between
only 2 countries. To support this economic intuition, we also applied the usual
tests, both of which confirm the quality of these instruments.

4 Results

Table 2 and 3 illustrate the main regression results. The first column of Table
2 displays our base model. This specification only includes the lag of the de-
pendent variable and our decentralization variable as an explanatory factor of
tertiary education performance. The results indicate a rather strong path de-
pendency of the performance since the coefficient is positive and significant.
This can be explained by the various components of the ranking which are
using windows of several years and give a not much smaller weight to older
output. We also find a positive and significant coefficient associated with the
decentralization variable.

We then improve our specification by introducing other important covari-
ates of performance discussed in Section 2. Countries have different higher
education landscapes, above all in the extent they distribute their public fi-
nances. In specification (2), we include the indicators of the educational land-
scape: attendance in Private institutions and Spending in % of GDP in the
higher education sector. In order to control for the political environment,
we include in specification (3) the political orientation of the government in
power (Gov. Left) as well as if it was an election year. In specification (4) we
take into account differences between economic levels across countries by in-
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troducing the GDP per capita and the level of the budget deficit as a percentage
of GDP.

Table 2: Decentralization and higher education performance
(1) (2) (3) (4)

Sumrank(t-1) 0.620*** 0.576*** 0.528*** 0.473***
(0.032) (0.037) (0.037) (0.022)

Decentralization 9.590*** 9.230*** 10.555*** 13.851***
(2.347) (2.712) (2.762) (1.469)

Spending in % of GDP -204.851*** -176.933*** -259.692***
(36.497) (38.300) (21.420)

Private -6.329*** -5.453*** -8.036***
(1.759) (1.814) (1.041)

Gov. Left 1.053*** 1.125***
(0.140) (0.074)

Election year -37.716*** -37.647***
(8.618) (4.664)

GDP per capita 93.270***
(17.230)

Deficit -5.353***
(0.648)

N 174 174 174 174
Standard errors in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions.

Adding other covariates does not change our previous results about the
effect of decentralization on performance. Interestingly, countries with the
higher level of spending are not those with the highest performance. This
suggests that performance is not especially related to the quantity of input but
more to how these inputs are used. Also the countries where the private in-
stitutions are important in the landscape have a lower performance. GDP per
capita appears to be positively correlated with higher education performance
but the government deficit has a negative effect on performance. Political en-
vironment variables appear to matter as well.

One important assumption behind our first estimations is that the level of
decentralization has a first linear impact on performance one year after it is
implemented. There is no clear intuition that it is actually the case. In Table 3,
we test different specifications with regards to the decentralization variable.
First we test if there is also a significant effect if we introduce more lags. The
first two columns of Table 3 show that the effect of decentralization has some
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Table 3: Decentralization and higher education performance: lags and average
effect

(Two lags) (Three lags) (Average) (Non linear)
Sumrank(t-1) 0.474*** 0.491*** 0.583*** 0.462***

(0.022) (0.026) (0.032) (0.031)
Decentralization 19.000*** 20.515*** 10.773*** 46.276***

(1.770) (2.325) (2.700) (5.652)
Decentralization (squared) -0.218***

(0.035)
Spending in % of GDP -251.702*** -247.663*** -69.502 -237.626***

(22.936) (31.012) (65.578) (30.767)
Private -8.835*** -8.250*** -7.453*** -6.753***

(1.175) (1.598) (2.450) (1.497)
Gov. Left 1.110*** 1.012*** 1.053*** 0.970***

(0.080) (0.097) (0.149) (0.108)
Election year -37.149*** -35.103*** 33.404 -38.613***

(5.294) (6.806) (39.258) (6.654)
GDP per capita 103.110*** 79.883*** 12.017 104.214***

(19.465) (25.730) (18.117) (24.850)
Deficit -5.346*** -4.637*** -5.992*** -5.089***

(0.767) (0.807) (1.887) (0.928)
N 172 172 174 174
Standard errors in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions.
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persistence since it may affect the performance of higher education two and
three years after it is implemented. Unfortunately, adding more lags between
our two variables of concern reduces the number of observations considered.
We can then also think that it is better to take the average of past years instead
of a lag. Following Barankay and Lockwood (2007), Table 3 shows the results
when we use an average of decentralization over the last five years instead of
a lagged variable. Here again the results are significant. In a final step we test
the non-linearity of the effect of decentralization and show that there are di-
minishing returns associated to decentralization. However, as the maximum
of the estimated quadratic relationship is bigger than 100, the higher reachable
level of decentralization, more decentralization always improves our measure
of performance.

The next important step is to identify the channel through which decentral-
ization has an influence on performance. Unfortunately, due to the unavail-
ability of quantitative measures of reforms in the higher education system, we
cannot show explicitly know which reforms improve the performance of the
sector. However, we can have a more detailed understanding of the impact
of decentralization using other dependent variables. By looking separately at
the impact on the 6 indicators used to compute the Shanghai ranking, we can
better see the type of policies that are effective in improving performance. For
this reason, we have computed country-level indicators which are, for each
indicators, the sum of the scores obtained for the institutions of each coun-
tries. We have also looked at the number of ERC grants obtained as well as
the spending as potential dependent variables. In Table 4, we only present the
results for the three indicators that appears to be important: Alumni, Award
and PCP.

We observe that more decentralization does not have an impact on the
number of ERC grants obtained, nor on the number of academic awards (no-
bel prizes and fields medals) obtained by alumni or current employees. We
also see that more decentralization has no significant impact on the public
spendings directed to the higher education sector. The only indicator for
which decentralization has an impact is PCP, which measures the per capita
academic performance.

In parallel to this approach, we also used an instrumental variable ap-
proach using two instruments: the decentralization of public expenditures in
compulsory education and the level of decentralization of higher education
in a country who’s capital city is the closest to the capital of the instrumented
country. In addition to the argumentation provided when explaining our es-
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Table 4: Decentralization and higher education performance: Channels of per-
formance

ERC Spending (%GDP) alumni award PCP
Performance(t-1) 0.940*** 0.703*** 1.026*** 0.005 -0.197***

(0.092) (0.060) (0.060) (0.050) (0.041)
Decentralization 0.740 0.003 0.393 2.092 1.853***

(2.473) (0.034) (0.858) (1.756) (0.599)
Spending in % of GDP 9.665 0.882 -30.290 -81.543***

(26.303) (12.355) (27.709) (8.761)
Private -0.144 0.005 0.135 1.012 1.142***

(1.707) (0.026) (0.644) (1.400) (0.438)
Parl. Left 0.129 -0.001 -0.212 -0.220 -0.498***

(0.395) (0.007) (0.181) (0.383) (0.130)
Election year 0.667 0.008 -0.464 -5.227 -4.808**

(5.226) (0.115) (2.642) (5.996) (1.977)
GDP per capita -35.182 -0.013 -4.664 -21.372 13.131

(42.431) (0.253) (11.861) (25.005) (8.850)
Deficit -0.622 -0.007 -0.058 -2.273*** -2.211***

(0.977) (0.016) (0.340) (0.825) (0.282)
N 106 247 157 174 157
Standard errors in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions.
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timation strategy, having more instruments than endogenous variables allow
us to back-up our confidence towards the choice of our instruments. First,
in regression (4), the Cragg-Donald F statistic of 11.45 tells that we can re-
ject with confidence the assumption of weak instruments following Stock and
Yogo’s critical values. Second, according to the Sargan test, our instrumental
variables are valid as well. Hence, our two instruments are closely related to
our endogenous variable but are only dinirectly related with our dependent
variable, via a change in decentralization. This is in line with the intuition
exposed beforehand when exposing our estimation strategy.

The results using this instrumental variable approach are exposed in Table
5. It is important to note that our sample size is reduced. The reason is that
the new classification of education introduced in 2011 makes the use of our
“decentralization of public expenditure in compulsory education” after that
date an issue. Hence, our sample shrinks to 117 observations. Despite this, we
see that the estimated coefficient of decentralization is positive and significant,
even though the level of significance drops from the 5% to 10% threshhold
level when more control variables are introduced.

Table 5: Decentralization and higher education performance: Instrumental
Variables

(1) (2) (3) (4)
Sumrank(t-1) 0.207* 0.167 0.161 0.111

(0.112) (0.111) (0.107) (0.120)
Decentralization 73.078** 73.282** 61.042* 62.291*

(36.782) (35.702) (33.764) (35.303)
Spending in % of GDP -82.657 -87.220 -212.115

(194.706) (186.103) (235.828)
Private -23.152* -13.855 -22.536

(12.042) (12.524) (14.569)
Gov. Left 1.262* 1.402*

(0.744) (0.772)
Election year -50.686 -47.075

(40.002) (41.041)
GDP per capita 242.337

(151.118)
Deficit -6.294

(5.955)
N 117 117 117 117
Standard errors in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions.
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In a final set of robustness checks, exposed in Table 6, we perform some
additional estimations in order to confirm our previous results. First, we com-
pute our estimates on the limited sample of EU15 countries. Second, our esti-
mations so far are based on an unbalanced sample, as some variables are not
available in all years for all countries. Column (2) replicates our main analysis
for a fully balanced sample of 17 countries for 8 years (2003-2011). Third, since
we have a panel of countries with different economic situations, we look at it
as if there is a significant interaction between the level of available means and
the level of decentralization. The idea is too look if decentralizing works better
when the public resources invested in higher education are higher. Overall,
we find that these 3 robustness checks confirm our initial results, that more
decentralization positively impact the performance of the higher education
sector, as measured by our indicator. In Regression (3), as the coefficient for
decentralization*GDP/cap is not significant we cannot make the claim that this
effect is stronger when the level of public spending in higher education insti-
tutions is higher.
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Table 6: Decentralization and higher education performance (Robustness
tests)

(1) (2) (3)
EU15 Balanced panel Spending interaction

Sumrank(t-1) 0.422*** 0.281*** 0.489***
(0.031) (0.018) (0.036)

Decentralization 17.172*** 14.835*** 23.850**
(2.621) (1.565) (10.545)

Spending in % of GDP -385.401*** -196.354*** -257.353***
(38.395) (21.831) (36.538)

Decentralization * GDP/cap. -0.432
(0.425)

Private -8.904*** -10.232*** -7.395***
(1.839) (1.201) (1.819)

Gov. Left 2.094*** -0.689** 0.087
(0.730) (0.282) (0.522)

Election year -69.554*** -14.770*** -36.629***
(8.920) (3.811) (8.015)

GDP per capita 90.912** 121.686*** 36.308
(42.588) (14.725) (52.241)

Deficit -8.075*** -4.394*** -4.671***
(1.334) (0.592) (1.147)

N 120 136 174

Standard errors in parentheses

* p < 0.1, ** p < 0.05, *** p < 0.01

Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions.

5 Conclusion

The goal of this paper was to study the impact of fiscal decentralization on
the performance of the higher education sector. For this purpose, we crossed
data on the share of government expenditures coming from the decentralized
levels of government and a country-level performance indicator computed
from the Shanghai ranking. Following various specifications and estimation
methods, we find that more decentralization reforms are an effective tool to
improve the performance of research-intensive higher education institutions.
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Two issues are next on the research agenda. The first is related to the mech-
anism explaining this improvement in performance. Our analysis was only
able to show which mechanisms were not at work, not the one that did play
a role. One potential explanation is that decentralization eases the implemen-
tation of reforms that allows the emergence of better-functioning institutions.
The second limitation is linked with our measure of decentralization which is
related with government spendings. Further robustness checks should widen
this definition to consider how the decision power is shared between central-
ized and decentralized decision-makers. However, to be able to further study
these two aspects, data availability will likely be a key issue.
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