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Abstract
This paper presents a brief survey on the theory of clubs, including an overview,
criticism and the extensions to Buchanan’s (1965) seminal contributions. In order to
illustrate this, we studied the European Union Structural Funds as the club good provided
by the European Union as a club. We conducted an analysis to measure the influence that
the funds had on the economic growth of the 28 member countries between 2007 and
2016, picking up the effects of this good during and after the economic and financial crisis.
It proved to be an important tool to promote economic homogenization and
transformational growth within countries and between members.

Resumo
Este artigo apresenta uma breve pesquisa sobre a teoria dos clubes, incluindo uma
visão geral, críticas e extensões às contribuições seminais de Buchanan (1965). Para
melhor ilustrar, estudamos os Fundos Estruturais da União Europeia como o bem de clube
fornecido pela União Europeia enquanto clube. Desenvolvemos uma análise para medir a
influência que os fundos tiveram sobre o crescimento econômico dos 28 países membros
entre 2007 e 2016, analisando os efeitos desse bem durante e após a crise econômica e
financeira. Estes provaram ser uma ferramenta importante para promover a
homogeneização econômica e o crescimento transformacional dentro dos países e entre os
membros.
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Introduction
The aim of this paper is to study European Union funding as an engine of economic
transformation in the light of the theory of clubs. Ergo, we intend to analyse the extent of
the action of European Union’s (EU) governmental authorities in regard to their ability to
promote development and reduce territorial disparities in a certain member state through
the allocation of funds.
Essentially, we will be hypothetically applying club theory to the EU, together with
an empirical analysis of the impact of EU Structural Funds on the club members’
economic growth. As EU Structural Funds are one of the various goods provided by the
EU, in this paper we aspire to assess the real effectiveness of this good’s provision by the
club concerning its member countries’ economies. Additionally, we intend to evaluate the
funds’ capacity to really amplify the production of goods at a national level, which
inherently improve the development stage of a country. Nonetheless, we must add that we
are indeed aware of the controversy concerning the non-rivalry of the funds and whether
they should be classified as a club good or not.
On the one hand, the inspiration behind this paper originated from our
understanding that a great part of the transformational progress of the Portuguese economy
is due to investments made through the EU funding, which have helped Portugal’s growth
and development since 1986. On the other hand, we consider that to a certain extent an
application of the theory of clubs to the EU would be an innovative approach to the debate
on the usage and distribution of EU Structural Funds. Furthermore, this discussion besides
being particularly relevant and prevailing, is an academic challenge for all, who are
interested in the impact EU Structural Funds can possible have on the beneficiary
countries, to come up with different approaches to investigate such economic effects.
This paper is divided into two different sections, which we will be succinctly
introducing. Firstly, in Section 1 we will present a brief study on the theory of clubs’ upto-date theoretical framework, including an overview of Buchanan’s (1965) model, as well
as its contestations and extensions developed by different authors. Secondly, in Section 2
an empirical application of this theory to the EU will be formalised. The estimation of the
regression model formulated and the interpretation of said estimation will also be
examined in this section. Lastly, we will present our conclusions remarks.
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1. Theory of clubs’ theoretical framework
The aim of this section is to provide further information on the genesis and
development of the theory of club since 1965. Having said this, we start by presenting
Buchanan’s (1965) seminal contributions to the general classification of goods.
Afterwards, we explore the subsequent academic debate on this subject, including an
examination of contestations and extensions to the original model.

1.1. Seminal Contributions
In Samuelson’s (1954) work, Buchanan (1965) found an opportunity to develop his
leading “Theory of Clubs” where he calls into question the imminent limitation of the
previous theoretical approaches to good classification. De facto, previous developments on
this field addressed good types in an extremely narrow manner, a good would either be
“strictly public” or “strictly private”. When it comes to types of goods, prior to Buchanan’s
revolutionary advance, little to no progress had been made regarding the theoretical closure
of the definition gap between this polar good categorization.
Buchanan (1965) identified the possible solution to “the awesome Samuelson gap”
as his catalyst when developing the concept of a club good. Being, as put forward by
Samuelson (1954), a “strictly public good” non-rival, non-exclusive and indivisible among
persons, opposite to a “strictly private good” which is presented as rival, exclusive and
wholly divisible between individuals, Buchanan’s (1965) apropos definition of a club good
is that it must be non-rival (to a certain extent) and exclusive. As can be seen, some sort of
middle ground was conquered when it comes to good types classification with this relevant
proposition. As a matter of fact, this theory is set to provide good classification as its
analysis’ output; in Buchanan’s (1965) words “what the theory of clubs provides is, in one
sense, a “theory of classification”, but this emerges as an output of the analysis.” (p. 2).
First thing to notice is that the aim of Buchanan’s (1965) paper was the classify a
good based on the optimal membership club size to its consumption, mirrored on the ideal
“cost and sharing arrangement”. Therefore, Buchanan (1965) starts by presenting an
alternative mathematical approach to the individual utility function of a certain good. In his
paper, Buchanan (1965) defined the two fundamental tools for his analysis: a modified
utility function and an accordingly deduced cost/production function. Equations, which he
then combined to enable the determination of the conditions that have to be satisfied in
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order to establish the equilibrium in the club size, in terms of members and provision
levels, of a particular good, and subsequently its classification.
Evidently, some premises had to be established in order to support this groundbreaking theory. In that manner, Buchanan (1965) based his analysis on principles that
include the assumption of homogeneity amongst club members combined with each
individual member having similar preferences/taste towards the good provided by the club.
Furthermore, the author considers that exclusion involves no costs, the existence of perfect
and symmetric information and the existence of only one club good. Later on, based on
Buchanan’s (1965) seminal contribution, several extensions were developed in order to
build a theory more aligned with reality. Further information on this topic will be given in
part 3 of this section.
Based on the aforementioned premises and as a result of the combination of the two
fundamental functions of his theory of clubs, Buchanan (1965) concludes that the costsharing equilibrium within a club is achieved only when the marginal benefit acquired by
an individual from having an additional member join the club, equals the marginal cost that
he has to incur due to the addition of a new member. The same is to say, solely when this
condition is met, does a club member have access to an optimal quantity of the good and
will be sharing this quantity “optimally” within a certain body of individuals, who will
altogether inevitably form a club.
Thus, the solution to this condition must be found through a careful mathematical
analysis so that an accurate categorization of the good is achievable. All in all, Buchanan’s
(1965) Theory of Clubs enables the classification of any good beyond the polar and
extreme division between “strictly public” or “strictly private” as long as the optimal
number individuals sharing the good is found. For instance, if the equilibrium determines a
large value for N (N being the number of individuals sharing a certain good) we can
consider that the good in analysis contains a high level of “publicness”. As opposed to a
smaller N, which indicates that a good is “largely private”.
It is relevant to add that this theory is only applicable to goods that allow
“exclusion”. In other words, it has to be possible to prevent members who have not paid
the membership fee from having access to the shared good. In fact, this is essential in order
to reduce or even eliminate the “free-rider” problem, since if the price of belonging to the
club is zero the members have no incentive to reveal their true preferences, leading to a
problem of economic inefficiency, namely a problem of under-supplied provision.
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However, this mandatory condition led to criticism years later, based on the fact
that a non-rival good has no marginal membership costs, which means there is no need for
exclusion.1 Anticipating this critique, Buchanan (1965) took is work one step further and
clarified that only if individuals judge that full exclusion is not viable regarding a certain
good and expect to still obtain some benefit without contributing to its production will
“free-riding” be an issue.
During the years that followed, both criticisms and extensions were made to
Buchanan’s (1965) theory of clubs so its applicability to the real world was more realistic.
In the next two sections these contributions will be presented in order to confer
supplementary explanation on how the theory of clubs can be applied to a “real life” club,
such as the European Union.

1.2.

Contestations to the original model
Several different authors have questioned Buchanan’s (1965) theory of clubs since

it was published. Authors like Musgrave and Musgrave (1980) and Ng (1973) argued the
efficiency of a provision made by a club in opposition to the market. Supporting
Buchanan’s (1965) model, both Helpman and Hillman (1977) and Berglas (1976) revisited
it and tried to solve the debate cultivated by Ng (1973).
In fact, in Musgrave and Musgrave (1980) approach the efficiency of a club good is
jeopardized. Their argument is based on Buchanan’s (1965) definition of a club good,
which is a good that must be non-rival and exclusive. They point out that if a good is nonrival the marginal cost of adding one extra member to the club is null, therefore, there is no
need to exclude anyone from its consumption. In other words, club goods are not efficient
because a non-rival good should always be non-exclusive. Hence, for non-rival and
exclusive goods market provision is the most effective.
The exclusion is explained by the need to reduce the “free-rider” problem
associated with pure public goods. Since individuals tend to not reveal their true
preferences and act as “free-riders”, the public good provision is under-supplied. If a good
is not exclusive, namely, non-liable on payment, individuals have no incentive to reveal
their true demand. By applying a fee to the provision of the good consumers stop their
“free-ridding” behaviour and the net result is an efficient supply and demand for the good.
This and more critiques of Buchanan’s (1965) work will be explored in part II of this
section.

1
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Regarding Ng (1973) criticism the focus is on the membership size conditions. Ng
(1973) claimed that Buchanan’s (1965) membership size conditions are not “Paretooptimally conditions” but rather “equilibrium conditions”. With this statement Ng (1973)
meant that by maximizing the utility of a representative club member to determine the
optimal club size, Buchanan (1965) maximizes the average rather that the total net benefit.
By doing this he neglects the benefits of adding one additional member to the club even in
a situation where equilibrium size has already been archived. Even though the benefit per
person may decrease, the club would lose less in “congestion costs” than the excluded
would lose by being left out of the club. Thereby, the excluded individual would be willing
to compensate the other members and “everyone could be made better off” (Ng, 1973: p.
298).
Subsequently, Helpman and Hillman (1977) in their article point out that Ng (1973)
and Buchanan (1965) addressed two different viewpoints. Buchanan’s (1965) club problem
is a decentralized consumer choice, which implies that average net benefits for the
members are maximized, whereas Ng’s (1973) examined a centralized decision-making
where there is no within-club point of view, the entire economy is considered. Thus, Ng
(1973) maximized total net benefits for the entire economy.
Berglas (1976) showed that Buchanan’s (1965) solution may be Pareto-efficient if
the number of clubs is not fixed and there is no integer problem. By integer problem is
meant a situation where there is no possible way to divide the existing individuals into
different clubs in order to make each club have the same number of members. This
problem can be overcome if multiple or replicable clubs are considered to accommodate all
individuals in a society. If this is possible, then Ng’s (1975) argument loses its relevance
and Buchanan’s (1965) club might be Pareto-efficient.
As it has been showed since Buchanan (1965) published his article “An Economic
Theory of Clubs” (1965), contestations to the model helped to better understand the
concept. Albeit the purpose of the club theory is to investigate a way to efficiently allocate
the (impure) public goods, neither model guarantees Pareto optimality in the provision of
those goods yet.
Nevertheless, many extensions have been made to the original contributions since
1965. In the next part of the present section we will specify in greater detail some of those,
which we consider crucial to our empirical application to the European Union.
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1.3.

Extensions of club literature
On its most basic formulation Buchanan’s (1965) model considered two goods (one

private good and one club good), a homogenous population, costless exclusion and
symmetrical information. However, since 1965’s formulation of club theory debates on
possible extensions to the original model have surfaced, such as heterogeneous
memberships, multiproduct clubs, discrimination, transaction costs, uncertain utilization,
asymmetric information and exclusion costs. Even though all this recent advances in the
field are worth considering, we will be focusing on heterogeneity, discrimination,
transition costs and on multiproduct type of clubs in order to better understands the
conceptualization of the European Union as a club.
Heterogeneous clubs
Buchanan (1965) considered that the members of the club were drawn from a
homogenous population, meaning that all individuals had the same tastes and income,
which is obviously a simplistic and unrealistic modulation. This matter has been quite
controversial since the literature diverges on whether heterogeneous are Pareto optimal or
not. Among the scholars that defend the preference for homogeneous clubs can be found
Berglas (1976).
In “On the Theory of Clubs”, Berglas (1976) demonstrated that if individuals with
heterogeneous tastes share the same club the model has to include transportation costs,
increasing membership costs which leads to overall lower welfare levels. When all
individuals have identical preferences, the shared amount of the good is equal for every
member, whereas when pondering heterogeneous populations each member can desire a
different amount of the provided club good. Consequently, in a mixed club the decisions
regarding provision and membership fees are more challenging, leading to increased
transaction costs when compared to the same decisions on a homogeneous club.
However, certain authors like DeSerpa (1977), have shown the benefits of
heterogeneous memberships. By introducing heterogeneity, club members are able to
benefit from the characteristics of other club companions (DeSerpa, 1977). Accordingly,
this will only have a positive effect if the shared attributes increase utility but will have a
negative one otherwise. Generally, intelligence and rudeness, respectively, are used to
illustrate this duality. Despite all the controversy, literature tends to gravitate towards the
agreement that “mixed clubs may be desirable when strong scale economies require a
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larger membership than possible with homogeneity’” (Sandler and Tschirhart, 1980:
p.1492). In other words, if a club acts on a scale economy the enlargement is beneficial.
Following this point of view, the EU enlargement might be beneficial.
Nevertheless, several club-theoretical approaches to this topic defend that a club as the EU,
which brings together so many heterogeneous members, is sub-optimal from a club theory
perspective. Therefore, instead of one large club it is often proposed a “club of clubs”
approach, allowing the formation of smaller and comparatively more homogeneous subclubs within. For instance, Ahrens, J., W. Hoen, H., Ohr, R. (2005) and Brandi, Clara &
Wohlgemuth, Michael (2006) are some of the authors who developed studies on this issue.
In addition, we must point out that in a heterogeneous club centralized control is
needed. A clear example is what happens in the European Union, since all member-states
have different preferences, gross domestic products (GDPs) and are at different stages of
development. Hence, a member-state like Portugal requires a different amount of the
shared goods than a country like Germany. Without prejudice to each country's selfdetermination, this leads to the necessity of “a centralized authority to enforce decisions
and to determine memberships” (Sandler and Tschirhart, 1980: p.1492).
Multiproduct-clubs
The seminal contributions to club theory typically only included either one impure
public good or two goods - a private good and an impure public one. However, in order to
conduct a more realistic analysis it must be considered that clubs often provide more than
one good. In fact, clubs often supply several services and/or products. Sandler and
Tschirhart (1980, p. 1513) were the first authors to raise this issue. They did, however,
refer that Berglas and Pines (1978) had already presented a multiproduct club model,
except they did not consider the concept of economies of scope (i.e., complementary in
production). We considered that analysing a multiproduct club model would not only be
beneficial for our general understanding of the whole theory of clubs, but also be rather
useful for the study of the EU, which is, by excellence, a multiproduct club.
Since the formation of the European Union it was known that it would be a
substantially heterogeneous club, fact that raised a lot of reservations about EU’s viability.
However, sixty years have passed and the union grew from six to twenty-eight
heterogeneous member-states, proving that a mixed club can be seen as efficient. We
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cannot say that the issue of optimality is completely consensual across the theory of club’s
literature, yet the EU is a good example of its practicability.
The next section will be dedicated to one of those shared goods, the EU Structural
Funds. Nonetheless, we must add that we are indeed aware of the controversy concerning
the non-rivalry of the funds and whether they should or should not be classified as a club
good.

2. European Union – a theory of clubs’ analysis
The purpose of this section is to provide a conceptualization of the EU as a club
in the light of the theory of clubs clarified in the previous section. For this empirical
approach extensions to the original Buchanan’s (1965) contribution seem to be essential in
order to build a representative club theory application to the EU. Hence, several extensions
could be considered, however we have decided to emphasize the heterogeneity and
multiplicity of shared products in the EU, because the EU is par excellence a prime
example of these extensions.

2.1.

Is the EU a club?
Revisiting the first extension we exposed, to notice is that the EU conciliates in the

same club countries with different cultures, languages, GDPs, stages of development,
growth rates, among others differences. This leads to many challenges, such as provision
decisions, determination of membership fees, sharing capabilities and features and the need
for central authorities - European Commission, European Parliament, European Central
Bank, et cetera. Hence, being a heterogeneous community implies costs that must be
considered when we decide to think of EU as a club. Conversely, as DeSerpa (1977)
pointed out, a mixed club allows the members to share skills and attributes, which may
have a positive impact both on an individual level or on a community level. For instance,
the provision of a public health care system available in most member-states creates a
positive externality that benefits the EU as a whole.
In regards to the multiproduct type of clubs, once again the EU is functional
example of this extension. Everyday several goods and services are provided by the EU
and shared amongst its member-states. Examples include a common Agricultural Policy
(CAP), a common foreign and security policy (CFSP), a common currency through
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membership in the European Monetary Union and the access to EU Structural Funds. The
following part of this section will be focused on the analysis of the impact of one of EU
provided goods - the European Structural Funds - in the economic growth of EU’s
members.

2.2.

Structural Funds and the member-states’ transformation
In order to study the influence that EU Structural Funds have had on the countries’

gradual development and transformation we developed an econometric model inspired in
the growth literature.
We start from the model presented in Ederveen et al.’s (2006) article, which
estimates a regression equation based on the standard neoclassical growth model plus two
other variables that capture EU Structural Funds effectiveness in promoting the economic
growth of a country, which we will be measuring by the annual growth rate of real GDP
per capita.
Most importantly, we are using this regression equation to measure the impact of
EU Structural Funds on the actual convergence amidst the European countries that are part
of the club, which in this context is discernibly the European Union.
Therefore, based on our own research and taking into account the purpose of our
analysis, as well as the theoretical basis of the growth literature, we have developed the
following regression equation:
𝑔 = 𝛽! + 𝛽! 𝑦!" + 𝛽! 𝑠𝑘!" + 𝛽! 𝑠ℎ!" + 𝛽! 𝑛!" + 𝛽! 𝑔𝑎!" + 𝛽! 𝑑𝑒𝑝!" + 𝛽! 𝑠𝑓!" + 𝛽! 𝑐𝑜𝑟𝑟!" 𝑠𝑓!" + 𝑢! .

It is now opportune to expose and explain the variables we used, as well as
collected data and its sources. Our dependent variable is the GDP per capita growth rate
(𝑔!" ) based the chain linked volumes (2010) series taken from Eurostat2., since the aim of
our analysis is to investigate the influence of the EU structural funds on the economic
growth of beneficiary countries.
As control variables, we use:
— 𝑦!" , GDP per capita (based on the chain linked volumes (2010) series from
Eurostat) to account for the stage of development;
— 𝑠𝑘!" , gross saving as percentage of gross GDP (AMECO) as the driver of
investment;

2

http://ec.europa.eu/eurostat/data/database
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— 𝑠ℎ!" , proportion of the working-age population (aged 15 to 64) with higher
education as a proxy for human capital (Eurostat);
— 𝑛!" , population growth in percentage (Eurostat);
— 𝑔𝑎!" , total intramural R&D expenditure as percentage of GDP as a proxy for
technical progress (Eurostat);
— 𝑑𝑒𝑝!" , consumption of fixed capital as a percentage of the real GDP (Eurostat).
In our analysis, we consider 𝑔!" - annual growth rate of real GDP per capita - as the
dependent variable and we regard as the relevant time period from 2007 to 2016,
pertinently excluding the year of 2017 from our framework once there is not enough
reliable data to include it in this study just yet. With the choice of this year span we intend
to vaguely capture the damage caused by the crisis that battered the global economy
essentially during the first half of this decade, together with the recovery that began to take
place during the last few years of our analysis.
As a result of our readings and as we have already opportunely pointed out we took
inspiration from Ederveen et al.’s paper (2006). Besides testing the effectiveness of the
funds, the authors have tested different measures to best capture institutional quality, being
that their results show corruption as the preferred proxy amongst others - i.e. inflation or
the degree of openness of a country -, we have decided to also use a corruption index as
our proxy for institutional quality.
Our explanatory variable of interest is 𝑠𝑓!" , representing European Union structural
funds as a percentage of GDP, taken from Eurostat. We have considered the European
Social Funds (ESF), European Regional Development Fund (ERDF) and Cohesion Fund
(CF) in order to include the most important of the funds, since these represent 73.9% of the
total budget for funds – 43.4% for ERDF, 18.8% for ESF and 11.7% for CF3. We also
interact this variable with Corruption Perceptions Index (𝑐𝑜𝑟𝑟!" ) as a proxy for institutional
quality (Centre for Economic Studies), with the goal of studying the impact of the
institutional framework on the effectiveness of funds application in order to archive
economic growth. This index shows how corrupt a country’s public sector is perceived to
be, where 0 means that a country is perceived as highly corrupt and 100 means it is
perceived as free of corruption.
3
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Additionally, to enhance our analysis and enable a deeper look into the gathered
data, we found relevant to include extra information about the sample in study.
Accordingly, we have included, in the table below, a summary of the descriptive statistics
for the data we have gathered.
Table 1 − Summary of the descriptive statistics
Variable
𝑦!"

Mean

Min

24 673,57

𝑠𝑘!"

8,33

𝑠ℎ!"

24.31

𝑛!"

0,22

𝑔𝑎!"

1,53

𝑑𝑒𝑝!"

0,02

𝑠𝑓!"

2,31

𝑐𝑜𝑟𝑟!"

61,38

Max

Std. Derivation

4 900

84 400

Bulgaria (2007)

Luxembourg (2007)

-19,85

20,44

Bulgaria (2007)

Luxembourg (2016)

9,90

39,60

Romania (2007)

Luxembourg (2014)

-2,26

2,89

Lithuania (2007)

Ireland (2007)

0,38

3,75

Romania (2014)

Finland (2010)

0,01

0,03

Poland (2011)

Latvia (2010)

0,00

18,22

Croatia (2009)

Latvia (2014)

50

94

Slovakia (2008)
Latvia (2008)
Poland (2010)
Lithuania (2010)

Finland (2007)
Finland (2011)
Romania (2007)
Romania (2011)

15 869,03
6,78
7,32
0,80
0,88
0,00
4,39
19,47

Further, despite our inspiration being on Ederveen et al.’s (2006) approach, we
would like to emphasize same differentiating aspects of our own work.
Our study will be focused on the current 28 member-states and not only on the 13
countries that integrated the club back in 1995. This is especially relevant because the
significance of this club good increases with the enlargement of the club. Since with
enlargement comes more heterogeneity, and with more heterogeneity comes more costs it
is crucial for the club’s survival that Structural Funds are effective in reducing differences
regarding economic development. In fact, seen from this perspective, Structural Funds are
not an ordinary club good. Usually the provision costs of a club good decrease until the
optimal N is reached and increases after that.
However, this mechanism is not straightforward with Structural Funds. Assuming
that EU has not reached the optimal number of members, if a new country joins the union
the effects in provision costs would be different depending of the stage of development of
the new country. If the new member’s GDP per capita growth rate is identical to the others
13

member countries’ rates, the new country would be a net taxpayer, consequently the total
provision costs would be lower. The opposite situation would also be valid. In addition,
this club good has ability to delay the level at which optimal N is reached, since it
promotes homogeneity among the club and enables a more efficient club enlargement for
the EU.
Our panel data covers the period between 2007 and 2016, providing an update to
Ederveen et al.’s (2006) analysis, which covers the period from 1960 to 1995. By adopting
the existing statistical data to measure both technical progress and depreciation rate, we
will not follow the standard simplification used in growth literature, which considers the
sum of these two variables to be equal to 5% for all countries and time periods. Lastly, in
order to detect the individual significance of each variable, we will consider 𝑛!" , 𝑔𝑎!" and
𝑑𝑒𝑝!" separately, instead of aggregating them.
Econometric estimation
In this part of Section II, we intend to clarify our methodology regarding the
estimation of the regression equation in analysis. Firstly, is mandatory to point out that our
intention transcends a mere analysis of the influence that the EU Structural Funds naturally
had on a country’s economy, for that reason we did estimate the same model three
different times in order to analyse the influence the economic and financial crisis had on
the effectiveness of the funds. Also, those three consider three different time spans:
— a “global” estimation, 2007-2016
— a “crisis” estimation, 2007-2012
— a “after crisis” estimation, 2013-2016
Concerning the estimation method, we used the program Eviews, estimating the
regression equation using fixed cross-section effects. Important is to say that even though
the Hausman Test that we applied suggested that we should we random cross-section
effects instead. We found this result rather debatable, once our universe is well defined and
finite and for that reason we opted for fixed effects disregarding the tests results. To
correct heteroscedasticity, we used cross-section GLS weights a long side with White
period correction on the coefficient covariance method.
On the following tables, we will be exposing the results of our estimations as well
as diving into its analysis and conclusions.
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Table 2 − Global regression results (2007 – 2016)
(Panel EGLS - cross-section weights, dependent variable: growth rate of GDP per capita)

Variable
𝑐
𝑦!"
𝑠𝑘!"
𝑠ℎ!"
𝑛!"
𝑔𝑎!"
𝑑𝑒𝑝!"
𝑠𝑓!"
𝑐𝑜𝑟𝑟!"

Coefficient
-25.019
0.0017
-0.4085
0.1206
-2.5008
-2.6693
-618.5075
0.8236
-0.0151

Std. Error
8.1738
0.0002
0.0661
0.0465
0.4234
1.2428
296.9076
0.3288
0.0058

t- Statistic
-3.0609
7.3995
-6.1782
2.5957
-5.9071
-2.1478
-2.0832
2.5053
-2.5829

Prob.
0.0025
0.0000
0.0000
0.0101
0.0000
0.0328
0.0384
0.0130
0.0105

Structural Funds (𝑠𝑓!" ):
As expected the estimated coefficient associated with the variable 𝑠𝑓!" is
positive. According to the results of our estimation, that same coefficient is
approximately, 0,823619, which translates a positive influence of EU structural funds
in the growth of GDP per capita. In other words, an increase of 1 percentage point in
the ratio 𝑠𝑓!" generates an increase of 0.8 percentage points in the growth rate of GDP
per capita, ceteris paribus. The p-value associated with this explanatory variable is,
approximately, 0.013. This means that this variable is statistically significant at a
1.3% significance level.
Institutional quality influence on EU funds effectiveness (𝑐𝑜𝑟𝑟!" 𝑠𝑓!" ):
As we have previously mentioned, the proxy used to capture institutional
quality is an index of corruption perception. This index is constructed in reverse, i.e. a
country with a score of 0 is perceived as highly corrupt and a country with a score of
100 is perceived as very clean. Hence, a negative estimated coefficient associated with
this variable was expected. Having said this, the estimated coefficient of,
approximately, -0,015057 confirms that a proper institutional framework allied with
the funds has a positive impact on the growth of GDP per capita.
The p-value associated with this explanatory variable is, approximately,
0.0105. This means that this variable is statistically significant at a 1.05% significance
level.
In sum, when analyzing the period from 2007 to 2016 for the 28 members of
the EU club, structural funds and the quality of the institutions that apply them seem
15

to have had a positive influence on the economic growth of the countries that take
part in the club. Nonetheless, the period in analyses is not an ordinary interval of
years. In fact, we can divide them in to main phases: during crisis (2007-2012) and
after crisis (2013-2016). Along these lines we will investigate the relevance of EU
funds on such contrasting years.
Table 3 − Crisis years (2007-2012)
(Panel EGLS - cross-section weights, dependent variable: growth rate of GDP per capita)

Variable
𝑐
𝑦!"
𝑠𝑘!"
𝑠ℎ!"
𝑛!"
𝑔𝑎!"
𝑑𝑒𝑝!"
𝑠𝑓!"
𝑐𝑜𝑟𝑟!"

Coefficient
0.0460
0.0014
-0.2838
0.1971
-3.1486
0.6905
-1872.583
1.7616
-0.0447

Std. Error
12.3660
0.0004
0.0869
0.2542
0.6082
1.8135
495.0642
0.6147
0.0065

t- Statistic
0.0037
3.9136
-6.7183
0.7753
-5.1765
0.3807
-3.7825
2.8658
-6.8445

Prob.
0.9970
0.0002
0.0000
0.4397
0.0000
0.7041
0.0002
0.0049
0.0000

Table 4 − After crisis (2013-2016)
(Panel EGLS - cross-section weights, dependent variable: growth rate of GDP per capita)

Variable
𝑐
𝑦!"
𝑠𝑘!"
𝑠ℎ!"
𝑛!"
𝑔𝑎!"
𝑑𝑒𝑝!"
𝑠𝑓!"
𝑐𝑜𝑟𝑟!"

Coefficient

Std. Error

t- Statistic

Prob.

-39.0454
0.0013
-0.1942
0.1043
-0.5176
-1.6689
448.0575
0.3911
-0.0060

5.1511
0.0001
0.0640
0.0181
0.5109
1.4617
173.8274
0.1301
0.0025

-7.5801
8.9309
-3.0337
5.7721
-1.0131
-1.1418
2.5776
3.0061
-2.3699

0.0000
0.0000
0.0035
0.0000
0.3149
0.2579
0.0123
0.0038
0.0209

As it noticeable in both tables, the coefficient sign and the p-value remain
consistent with the results obtained on the global analysis (2007-2016). We would
like to emphasize that both during and after the crisis, the variables that capture the
impact of EU funds continue to have a positive influence on the growth of the GDP per
capita of the member countries. The difference shows up when studying explanatory
capacity of the model: between 2007 and 2012 the R-squared of the model is,
approximately, 68.0737%, whereas between 2013 and 2016 it grows to,
approximately, 96.2849%. The model has an explanatory capacity for the growth rate
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of GDP per capita in the post-crisis period, probably due to the fact that in periods of
severe economic and financial crisis the per capita GDP growth rate is not as
efficiently explained by these variables as normally. Nonetheless, by observation of
the p-value for the F-statistic, the regression equation shows to be globally
statistically significant in every single one of the periods in consideration.

Concluding remarks
By providing non-rival and excludable goods to its member-states, the EU can be
conceptualised as club in the light of club theory. As a heterogeneous and multi-product
club, EU as potential to defy the seminal models and transport club theory into reality. As
a tool to harmonize the economic divergences of its member-states, the EU Structural
Funds can be seen as a club good that promotes growth within the countries, allowing the
decreases of heterogeneity. Hence, this is not a mere club good, since a more homogenous
EU enables costs reduction, economic growth of the club as a whole and, can even
facilitate its enlargement.
It can be concluded that the funds are an important variable for the economic
growth of the club members - the 28 EU countries -, as well as a significant governmental
instrument for its beneficiaries both during and after the economic and financial crisis.
Additionally, we found that the institution’s quality is reflected in the efficient application
of the funds and, as a consequence, in the role the EU Structural Funds have in the
development of the country’s economy.
As a club good, EU Structural Funds are a crucial tool used to promote the
economic homogenization between members. Moreover, homogeneity within the memberstates is certainly disseminated, consequently diminishing the production costs of the good.
Finally, we may add that from our study we concluded that the EU Structural Funds
are, indeed, valuable when it comes to the transformational growth amidst countries in the
club.
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