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Abstract
This study focuses on the examination of the side effects of the European cohesion 
policy (ECP), in particular, the direct and indirect effects of the European struc-
tural and investment (ESI) funds on business cycle co-movement in the Euro area 
(EA) countries. The results of analysis performed using the simultaneous equations 
framework in the 2000–2019 period reveal that increasing ESI payments within the 
cohesion policy have overall contributed to more synchronized EA business cycles. 
Even though the ESI payments do not seem to directly support synchronization, 
probably because of their procyclical nature, we find that the unintended benefits 
of the ESI payments with respect to the synchronization lie in their indirect posi-
tive effects, which outweigh the negative direct effect. The total positive effect of 
the ECP emerges because increasing investment from the ESI funds promotes the 
EA business cycle synchronization via trade, bilateral FDI, and income similarity. 
Meanwhile, similar evidence has not been confirmed for the specialization channel.

Keywords  European structural and investment funds · Synchronization · Business 
cycles · Euro area · Simultaneous equations model

JEL Classification  E32 · E62 · F15 · F36

1  Introduction

The European structural and investment (ESI) funds under the European cohesion 
policy (ECP) are designed to promote economic growth and reduce economic dis-
parities between member states (see e.g., Hagen and Mohl 2009; Pellegrini et  al. 
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2013; Staehr and Urke 2022). While a plethora of studies has been published regard-
ing this objective, a new strand of literature examining the unintended side effects of 
ECP is slowly expanding and gaining attention in academic circles. Recent focus has 
been placed, for instance, on the examination of the pervasiveness of cooperative 
behavior at the local level regarding the ECP (see Accetturo et al. 2014). In addi-
tion, studies have examined the effects of ESI payments on the trust in politicians 
(see Tomankova 2022), but also, there have been arguments that the ECP can bring 
the member states closer to the optimum currency area (Ahner 2018; Dicharry and 
Stiblarova 2023).

In this regard, the optimum currency areas (OCA) theory pioneered by Mundell 
(1961), which is considered a workhorse for the empirical analyses of monetary 
integration in Europe (Darvas and Szapary 2008; Gachter and Riedl 2014), provides 
the rationale behind the potential ECP role in creating OCA. The OCA assumes that 
countries showing remarkable differences in the evolution of their business cycles 
might be exposed to mutual imbalances (Aguiar-Conraria and Soares 2011; Babet-
skii 2005; Campos and Macchiarelli 2016) and the nonoptimal common monetary 
policy.1 Business cycle synchronization, which is mainly examined in the euro area 
(EA) (see, e.g., Campos and Macchiarelli 2016; Crespo-Cuaresma and Fernandez-
Amador 2013; Pentecote et  al. 2015) is therefore critical for creating OCA. The 
scarce empirical evidence suggests that OCA is promoted via ESI payments as well 
(Dicharry and Stiblarova 2023).

However, despite vast empirical evidence in both research areas individually, 
existing studies have not yet investigated the direct and indirect effects of the ECP 
on the EA business cycle synchronization. Such disaggregated look, covering the 
simultaneous relations among the driving forces of the synchronicity, may reveal 
different channels and effects of ECP. For instance, the direct effect of the ESI pay-
ments may be positive or negative, depending on the cyclical character of the ECP. 
A positive direct effect may be observed when the resources from the ECP are allo-
cated in a countercyclical manner, so the member states can handle the asymmetric 
shocks (i.e., crises) and become more synchronized. On the other hand, the reason 
behind the negative direct effect may lie in the absorption paradox that appears when 
the recipient countries are unable to absorb the ESI payments during recessions 
(OECD 2019) or the procyclical fiscal policy of which the ECP is a part (McManus 
and Ozkan 2015). At the same time, the ESI payments may have indirect effects 
through the traditional driving forces of the synchronization, such as foreign trade, 
FDI, and specialization, but also through supporting income convergence. While 
these channels of the ECP on synchronization have not been properly examined, the 
overall positive effect initially observed in the seminal study may lie in one of those 
unrevealed effects.

The aim of the paper is therefore to examine effects of both direct and indirect 
effects of ESI payments on business cycle synchronization in the EA, which to 
the best of our knowledge has not yet been investigated. The results suggest that, 
overall, ECP helped to more synchronized EA business cycles. Although it directly 

1  The strand of the literature, to which this paper also contributes, deals with business cycles defined as 
deviations of economic activity from its long-term trend.
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contributes to less synchronized EA business cycles, the total positive effect emerges 
due to stronger positive indirect effects of the ECP. In particular, higher ESI pay-
ments support the synchronicity in the EA via increased trade intensity, FDI, and 
income similarity, while a robust channel of specialization has not been confirmed.

The remainder of the paper is described as follows. The second section provides 
a related literature review focused on the ECP, with an emphasis placed on its side 
effects regarding business cycle synchronization. The third section describes the 
methodology used to account for possible simultaneous relationships among the 
considered variables. Specifically, we implement a simultaneous equations frame-
work for EA sample in the 2000–2019 period. In the fourth section, we provide 
empirical results and a discussion. We conclude our findings regarding ESI pay-
ments in light of the common EMU policy in the closing section.

2 � Literature review

Over the decades, there have been debates about the effectiveness of ECP regard-
ing its main objective of alleviating imbalances between countries and regions in 
the European Union (see, e.g., Ahner 2018; Becker et al. 2012; Boldrin et al. 2001; 
Crescenzi et al. 2020; Ederveen et al. 2006). While this remains an open empirical 
issue (Di Caro and Fratesi 2022), recent studies point to the evidence of unexpected 
outcomes of ESI payments, which have gradually attracted attention in empirical 
research.

In this respect, the authors provide a broader perspective on the ECP outcomes 
with a connection to the well-being or quality of life (Albanese et al. 2021), social 
capital (Accetturo et  al. 2014), functioning of the monetary union (Ahner 2018; 
Dicharry and Stiblarova 2023), or trust in politicians (Tomankova 2022). For 
instance, Albanese et al. (2021) investigate the causal effect of the ECP on regional 
well-being. Using a fuzzy regression discontinuity design, the results do not indicate 
that the ECP would reduce the gap in regional well-being during the programming 
period 2007–13.

Tomankova (2022) states for the same programming period that the ECP has no 
impact on the share of citizens who trust politicians but increases the share of those 
who express distrust. The author suggests that such behavior is initiated by Greek 
regions characterized by economic downturns. Accetturo et  al. (2014) warn about 
the negative effect of the ESI payments on social capital in recipient regions dur-
ing 2000–2006. In particular, they find that the ESI payments under Objective 1 
decrease local endowments of trust and cooperation, which might be related to the 
poor effectiveness of local public goods.

On the contrary, Ahner (2018) states that the support from the ECP while fulfill-
ing the mission of reducing economic differences in the member states’ develop-
ment, has facilitated the functioning of the European Monetary Union (EMU). The 
author also straightforwardly declares that the ECP helped the EU move toward the 
optimum currency area, which suggests the supporting role of the ECP concerning 
the fulfillment of the OCA criteria. Additionally, recent evidence suggests that the 
ECP seems to have a positive externality on the EMU’s common monetary policy 
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in the form of increased business cycle synchronization of the recipient countries 
(Dicharry and Stiblarova 2023).

However, the existing empirical evidence is limited and there have not been 
inspected direct and indirect channels separately in this respect so far. This matter is 
crucial especially because the drivers of the synchronization tend to simultaneously 
affect the synchronization, which can result in complex relationships between con-
sidered variables.2

While examining the co-movement of the business cycles, trade intensity has 
been the most examined synchronization driving force so far (see, e.g., Abbott et al. 
2008; Baxter and Kouparitsas 2005; Clark and Van Wincoop 2001; Frankel and 
Rose 1998; Gruben et al. 2002; Imbs 2004). The research on the trade–co-movement 
puzzle originates from a study by Frankel and Rose (1998) who identify a strongly 
positive and statistically significant effect of trade intensity on business cycle co-
movements due to boosted demand shocks among 20 industrialized countries during 
the period 1959–1993. These results are consistent with later studies, including Bax-
ter and Kouparitsas (2005) and Calderon et al. (2007), who also confirm a positive 
relationship between trade intensity and synchronization.

In this vein, the ECP assisted the EU regions in adapting to the liberalization 
of the EU trade policy. Because of that, supported private consumption is expected 
to increase trade linkages (see, Ahner 2018; Bradley et  al. 2007). Ahner (2018) 
also states that investment to transport and communication infrastructure financed 
through the ECP helps to ease the trade flows of goods and services, indicating a 
potential indirect channel of synchronization.

However, special attention should be paid to the potential simultaneity of trade 
integration and specialization; increased trade may also invite a higher degree of 
specialization, which can result in less synchronized business cycles. Negative 
effects of specialization on business cycle co-movement have been confirmed, for 
instance, by Calderon et al. (2007) and Imbs (2004), who find that countries with 
similar production patterns are more correlated as they react to aggregate shocks in a 
similar way. This indirect effect is also emphasized by Krugman (1993) who argues 
that further integration involves the concentration of industry, and the appearance 
of sector-specific idiosyncratic shock hereby may lead to more divergent business 
cycles in the future.

Since the ECP aims to alleviate differences in economic development among the 
member states, there might exist a negative indirect effect of the ECP payments on the 
specialization of the EA countries. The character of trade linkages also plays a signifi-
cant role: whereas inter-industry trade should lead to less symmetric business cycles, 
intra-industry trade alongside lower specialization should result in the opposite. Bower 
and Guillemineau (2006) conclude that intra-industry trade has developed mostly after 
the introduction of the euro in Europe. Such evidence follows the results of Frankel and 
Rose (1998), where intra-industry trade linkages prevailed in a sample of industrialized 

2  This topic is extensive due to the simultaneous character of considered business cycle determinants. 
Therefore, we recommend surveys of empirical studies for more detailed information, such as in De 
Haan et al. (2008) or Campos et al. (2019).
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countries. Other empirical studies of industrialized countries confirm these findings 
(see, e.g., Clark and Van Wincoop 2001; Fatas 1997).

In addition to trade intensity and specialization, multiple studies have investigated 
the impact of financial integration on business cycle co-movement. Here, we should 
first refer to the seminal work of Imbs (2004) who examines, inter alia, the effects of 
financial integration on business cycle synchronization. Despite a broader context, Imbs 
(2004) considers the net foreign assets position of the country, including FDI, as one of 
the indicators of financial integration. Based on the results, FDI supports synchroniza-
tion through a contagion effect as well as the opposite indirect effect imposed by spe-
cialization. In that ECP payments have been found to be one of the factors promoting 
FDI (see, e.g., Bevan and Estrin 2004), they can indirectly result in more synchronized 
business cycles (as in, e.g., Hsu et al. 2011) or decoupled business cycles (see, e.g., 
Antonakakis and Tondl 2014).

Alongside trade, specialization, and FDI, empirical research has focused on other, 
nontraditional driving forces of synchronization, such as fiscal policy or income con-
vergence. Fiscal policy has been a subject of research by Darvas et  al. (2005), who 
find evidence that countries converging by their budget positions show a higher level 
of business cycle synchronization. Moreover, a reduction in fiscal deficit is associated 
with a rise in synchronization. Additionally, Antonakakis and Tondl (2014) find out 
that income convergence (i.e., a decrease in countries’ disparities in GDP per capita) 
promotes business cycle synchronization as well.

Payments from the ESI funds somehow fall under both areas—the ESI payments 
present the supranational transfers, which can be considered as a tool of fiscal policy, 
while they should serve to achieve the principal goal of the ECP—income conver-
gence. In this respect, the European Commission (2022a) claims that the ambition of 
the Cohesion Policy to alleviate discrepancies among the member states is gradually 
being realized, which may create another indirect effect on synchronization.

Compared to the vast number of studies examining traditional drivers of the syn-
chronization and the primary research on the ECP effects on convergence and economic 
growth (e.g., Becker et al. 2012; Crescenzi and Giua 2017; Hagen and Mohl 2009; Pel-
legrini et al. 2013), there exists a gap in the empirical literature regarding its effects on 
synchronization we would like to fill by this paper. We contribute to the existing empir-
ical literature in two ways. Firstly, we provide disaggregated evidence of the direct and 
indirect effects of ESI payments on business cycle synchronization, which has been so 
far overlooked in empirical research. Our findings can reveal different effects of the 
ESI payments on synchronization that can be caused by the simultaneous nature of the 
variables’ relationships. At the same time, we enlarge a list of potential synchronization 
driving forces, which might contribute to higher effectiveness of the common monetary 
policy in the EA. Moreover, we expand the empirical literature on ESI funds.

3 � Model specification and data

To examine the relationship between ESI funds and EA synchronicity, we apply a 
simultaneous equations framework. Our system of simultaneous equations relies on 
the initial model specification presented by Imbs (2004) and later adapted in the 
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empirical studies focused on the traditional driving forces of the business cycle 
co-movement.

Unlike the existing research, the presented model is more complex as it is 
extended by a separate equation for the ESI funds, which allows us to explore their 
individual effects. At the same time, the model permits us to control the endogeneity 
issue related to the considered macroeconomic variables. The system of equations is 
defined as follows:

where ij denotes country-pair and t stands for the time period. The term �mij presents 
the country-pair fixed effects, �mij presents the time-specific fixed effects, and �mij 
stands for the error term in m-th equation ( m = 1, 2,… , 7 ). Moreover, each equa-
tion consists of a different set of exogenous explanatory variables ( Imijt ) that are 
employed to achieve the system identification and reduce any potential omitted vari-
ables bias.3 The model is estimated on bilateral county-pairs observations involving 
the euro area member countries since the OCA theory considers the examination of 
the business cycle synchronization as relevant in the context of the monetary unions.

Our model consists of seven simultaneous equations. The principal equation 
(Eq. 1) explains the business cycle synchronization (BCS) between country i and j 
in time t by six endogenous synchronization driving forces: trade intensity (Trade), 

(1)
BCSijt = �1Tradeijt + �2FDIijt + �3Specijt + �4GovDefijt

+ �5IncomeSimijt + �6ESIijt + I1ijt + �1ij + �1t + �1ijt

(2)Tradeijt = �1BCSijt + �2FDIijt + �3Specijt + �4ESIijt + I2ijt + �2ij + �2t + �2ijt

(3)
FDIijt = �1BCSijt + �2Tradeijt + �3Specijt + �4IncomeSimijt + �5ESIijt + I3ijt

+ �3ij + �3t + �3ijt

(4)
Specijt = �1BCSijt + �2Tradeijt + �3FDIijt + �4IncomeSimijt + �5ESIijt + I4ijt

+ �4ij + �4t + �4ijt

(5)GovDefijt = �1BCSijt + �2IncomeSimijt + I5ijt + �5ij + �5t + �5ijt

(6)
IncomeSimijt = �1BCSijt + �2FDIijt + �3GovDefijt + �4ESIijt + I6ijt + �6ij

+ �6t + �6ijt

(7)
ESIijt = �1Tradeijt + �2FDIijt + �3GovDefijt + �4IncomeSimijt + I7ijt + �7ij

+ �7t + �7ijt

3  For the identification of the system, the number of exogenous variables excluded in each equation must 
be equal to or greater than the number of endogenous variables included in the same equation. Thus, 
each equation requires a different set of exogenous variables (Wooldridge 2006).
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FDI (FDI), specialization (Spec), government deficit (GovDef), income similarity 
(IncomeSim), and payments from the European Structural and Investment funds 
(ESI). While increased trade intensity, FDI, converging budget positions, and 
income similarities have been proven to promote business cycle synchronization, a 
higher level of specialization should result in less synchronized business cycles. The 
empirical literature lacks any evidence of the direct or indirect effect of ESI pay-
ments on synchronization, which may differ because of the simultaneous relations of 
considered variables. For this reason, this paper extends further and disentangles the 
issue by considering the ESI variable not only as a direct determinant of synchroni-
zation (Eq. 1) but also as a determinant of the remaining endogenous variables (see 
Eqs. 2–6).

When identifying our main variable, BCS, we follow recent studies defining the 
synchronization measure as a negative divergence in business cycles, that is, a nega-
tive absolute value of the differences in the country pairs’ real GDP growth rates 
(see, e.g., Kalemli-Ozcan et al. 2013; Louis and Simons 2014):

Similar to the Pearson correlation coefficient, a higher value of BCS implies a 
higher level of synchronization. However, the benefit of this alternative measure 
is that it is not time-invariant as simple correlations, nor subject to the end-point 
bias problem occurring in the case of the well-known Hodrick–Prescott (HP) fil-
ter traditionally used in business cycle research. As a part of our robustness check, 
we estimate the system of equations where the alternative synchronization measure 
(BCS_alter):

presents correlations of the output gaps estimated using the Christiano–Fitzgerald 
(CF) filter, which also does not suffer from end-point bias.

In Eq.  1, we also consider two exogenous (control) variables (I1): education 
(Edu), which is defined as an absolute difference between the level of percentage of 
the population with the considered educational attainment, and economic develop-
ment (Dev), measured as the sum of the real GDP per capita levels in countries i and 
j. Education presents a proxy for human capital, for which differences should result 
in less synchronized business cycles (Ductor and Leiva-Leon 2016). We also expect 
that countries with higher incomes tend to synchronize more (see, e.g., Louis and 
Simons 2014).

Equation 2 explains trade intensity by the business cycle synchronization (BCS), 
FDI variable (FDI), specialization (Spec), ESI payments (ESI), and a set of exog-
enous regressors (I2). We assume that more synchronized countries tend to trade 
more with each other. The effect of the FDI variable on trade intensity might be 
positive or negative depending on the nature of the FDI. A higher level of indus-
trial specialization should generate more intense trade linkages (e.g., Balassa 1986). 
Additionally, ESI payments should improve infrastructure and, in turn, raise com-
petitiveness of the recipient countries, which might be reflected in increased trade 

(8)BCSijt = −
|||
ln yit − ln yjt

|||

(9)BCS_alterijt = cor
(
OGit,OGjt

)
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intensity. This effect might reveal the potential indirect ECP effect on synchroniza-
tion through trade.

We follow previous studies (e.g., Baxter and Kouparitsas 2005; Fries and Kappler 
2015) and define trade intensity (Trade) as a sum of exports and imports of country i 
to country j divided by the sums of country’s i and j nominal GDP4:

In addition to endogenous variables, two exogenous regressors are included—
economic development (Dev) and institutional variable rule of law (Rule) measured 
as the absolute differences of the rule of law index between countries i and j. We 
expect that trade relations expand between partners of similar institutional quality 
and higher income levels, which would confirm previous findings of more synchro-
nized “core” (i.e., more developed) EU member states (see, Darvas and Szapary 
2008; Aguiar-Conraria and Soares 2011).

In Eq. (3), FDI is explained by the business cycle synchronization (BCS), trade 
intensity (Trade), specialization (Spec), income similarity (IncomeSim), the ESI pay-
ments (ESI), and several exogenous variables (I3). Such specification should permit 
us to examine whether FDI investors seek less or more synchronized destinations, 
but also whether FDI is mostly of horizontal or vertical type (negative/positive coef-
ficient related to Trade). FDI decisions may be in a negative relation to industrial 
specialization since FDI should appear in countries with similar economic structures 
(see, e.g., Hsu et al. 2011). We also expect that income similarities and the ESI pay-
ments could attract investment (e.g., Staehr and Urke 2022) and, therefore, indirectly 
promote synchronization through FDI.

The dependent variable FDI is defined as a sum of outward FDI from country i 
to j and outward FDI from country j to i divided by the sums of their total FDI, as in 
Hsu et al. (2011).5 For identification of the system, we add a control of the corrup-
tion index (Corrupt), which is a proxy for the institutional environment and educa-
tion (Edu), both measured as absolute differences between countries i and j. This 
technique allows us to inspect whether differences in institutional quality (Jovanovic 
and Jovanovic 2018) and human capital (Katsaitis and Doulos 2009) attract or dis-
courage FDI investors.

In Eq.  (4), specialization is explained by five endogenous variables, namely 
synchronization (BCS), trade intensity (Trade), FDI (FDI), income similarity 
(IncomeSim), and ESI payments (ESI), whose indirect negative effects on synchro-
nization may be observed by this equation. The inclusion of the BCS variable per-
mits us to investigate the possible reverse causality between specialization and busi-
ness cycle synchronization. In line with classical Ricardian theory (Dornbusch et al. 

(10)Tradeijt =
EXijt + IMijt

GDPit + GDPjt

4  Following Frankel and Rose (1998), we also estimate the system of equations using an alternative 
measure of trade intensity defined as bilateral trade divided by the sums of total trade in countries i and j 
(imports and exports). The robustness check appears in the Online Appendix.
5  For the robustness check, we also consider an alternative measure of bilateral FDI: a sum of outward 
FDI from country i to j and outward FDI from country j to i divided by the sums of their nominal GDP 
(see Online Appendix).
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1977), we expect that trade intensity may foster specialization. The same can hold 
for increased FDI, while the country pairs with less similar income should be more 
specialized. As the ECP aims to alleviate economic disparities (see, e.g., Crescenzi 
et al. 2020), we assume a negative effect of the ESI variable on specialization.

To measure specialization, we compute Krugman’s (1993) industrial specializa-
tion index:

Here, we follow Antonakakis and Tondl (2014) and Stiblarova (2023) by consid-
ering the value added of 23 branches (Z) from the total manufacturing sector, where 
szit presents a share of sector z in country i, and szjt presents a share of the same sec-
tor in country j.6 This index ranges from 0 to 2, where a value of 0 indicates perfect 
similarity (identical industrial structure), and a value of 2 indicates perfect speciali-
zation (completely distinct sectors). We also include two exogenous variables—reg-
ulatory quality index (Regul) and inflation (Inf), both measured as absolute differ-
ences between countries i and j. Here, differences in regulatory quality and inflation 
may positively mimic differences in industrial structure.

Equation 5 describes the government deficit (GovDef) by the business cycle syn-
chronization (BCS), income similarity (IncomeSim), and several exogenous vari-
ables. Such specifications should allow us to investigate whether similar business 
cycles and income are related to converging fiscal positions. Concerning the EU’s 
fiscal discipline, we define the government deficit variable as in Lukmanova and 
Tondl (2017), namely an absolute difference in the budgetary positions of countries 
i and j, excluding interest payable (i.e., primary deficit or surplus). This analysis 
should reveal the fiscal divergence among the considered country pairs.7

In this equation, four exogenous variables are included: level of unemployment 
(Unemp), the government effectiveness (Effect) index, inflation (Inf), and debt 
(Debt), all measured as absolute differences. We assume that fiscal convergence will 
be associated with more similar unemployment levels, government effectiveness, 
inflation, and debt levels (Lama and Medina 2019).

Income similarities (IncomeSim) are explained in Eq. 6 by four endogenous varia-
bles, including business cycle synchronization (BCS), FDI (FDI), government deficit 
(GovDef), and ESI payments (ESI). We define IncomeSim as the absolute differences 
in real GDP per capita between the country-pairs and inspect whether more synchro-
nized business cycles, stronger FDI, and fiscal convergence help to decrease income 
disparities in the EA. We expect that increased ESI payments should decrease gaps 
between countries’ incomes, validating their primary goal of income convergence, 
and possibly having an indirect effect on synchronization. The control of corrup-
tion index (Corrupt) and economic development (Dev) are added to this equation as 

(11)Specijt =

Z∑

z=1

|||
szit − szjt

|||

6  Data are retrieved from the United Nations Industrial Development Organization’s (UNIDO) database.
7  By considering primary deficit/surplus, we focus on the government spending without the burden of 
past debt. Additionally, we estimate the system of simultaneous equations using alternative measure of 
government deficit/surplus (including interest payable) as in Darvas et al. (2005) (see Online Appendix).
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well. Here, institutional convergence and economic development may be linked to 
alleviating income disparities (e.g., Blackburn et al. 2006).

Finally, Eq. 7 describes ESI payments (ESI) by four endogenous variables: trade 
intensity (Trade), FDI (FDI), government deficit (GovDef), and income similarity 
(IncomeSim). This specification allows us to investigate whether converging fiscal or 
income positions or more trade and FDI linkages are associated with increased ESI 
payments.

The ESI variable is defined as a sum of annual expenditure from the ECP to 
countries i and j (as a share of GDP). Following Dicharry and Stiblarova (2023), we 
consider the payments from the European Regional Development Funds (ERDF), 
Cohesion Fund (CF), and European Social Fund (ESF), which provide most of the 
financial resources from the ECP.8 Moreover, those payments remain consistently 
reported and comparable through multiple programming periods.9 To achieve sys-
tem identification, two control variables are added to Eq. 7: the control of corrup-
tion (Corrupt) and agriculture output (Agri). We expect countries with similar agri-
culture output and institutional quality to experience corresponding ESI payments. 
Moreover, the emphasis on sound financial management in the EU budgeting system 
(see, e.g., European Commission 2022b) should prevent the ESI allocation in which 
fraud actions occur (i.e., a higher level of corruption, which can diverge the ESI 
allocation from productive activities).10

The error terms in the system of equations are likely to be contemporaneously 
correlated. Ignoring this and estimating equations separately would lead to ineffi-
cient estimates of the coefficients (Henningsen and Hamann 2007). Therefore, we 
employ a seemingly unrelated regression (SUR) estimator proposed by Zellner 
(1962), which should provide efficient estimates. In the SUR, all equations are esti-
mated simultaneously using a feasible least squares estimation.

The sample covers an annual panel data set of the EA countries in the 2000–2019 
period.11 The variables used in the estimation of the model undergo several transfor-
mations. First, the majority of variables are calculated as % of GDP to account for 

8  As a part of the robustness check, we also provide estimation results for the examined funds separately 
(see Online Appendix).
9  Although the European Agricultural Fund for Rural Development (EAFRD) and the European Mari-
time and Fisheries Fund (EMFF) have been considered to be a part of the Cohesion policy in 2014–
2020, only ERDF, CF, and ESF are used to fulfill the objectives of the European Cohesion Policy in the 
programming period 2007–2013 (see Council Regulation (EC) No 1083/2006 and repealing Regulation 
(EC) No 1260/1999). Not considering the given funds is also supported by the fact that in the current 
programming period, funds for agricultural and fisheries sectors are not considered to be the Cohesion 
Policy funds as well.
10  The conditionality of the ECP’s effectiveness on institutional quality has been the subject of several 
studies (see, e.g., Ederveen et al. 2006; Huliaras and Petropoulos 2016).
11  For consistency across different programming periods, we rely on a single database of historical ESI 
payments provided by the European Commission where newer observations are not available. By doing 
this, we also prevent the distortion of the results stemming from the COVID-19 pandemic in 2020 which 
caused breaks in most considered time series. In the following years, the ESI payments have been also 
re-oriented and used for post-pandemic recovery purposes in line with the Coronavirus Response Invest-
ment Initiative (CRII) and the Coronavirus Response Investment Initiative Plus (CRII+) which could 
bias the results as well.
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Table 1   Descriptive statistics.  Source: Own calculations based on data from the European Central Bank, 
European Commission, Eurostat, IMF, UNCTAD, UNIDO, and the World Bank

Variable Obs Min Mean Median S.D Max

BCS 3356 − 0.9931 − 0.2532 − 0.1973 0.1770 − 0.0188
BCS_alter 3356 − 1.3889 0.3355 0.3451 0.4187 1.8828
Trade 3356 0.0019 0.5771 0.1972 0.9981 9.4439
Trade_alter 3356 0.0010 0.6696 0.2089 1.0939 6.4384
FDI 2843 − 0.1737 0.8340 0.1900 1.6035 17.5030
FDI_alter 3356 − 0.6733 1.1456 0.1696 3.9806 101.5681
Spec 3356 0.1358 0.6485 0.6105 0.2312 1.5335
GovDef 2843 0.1712 2.8322 2.4438 1.8522 13.5138
GovDef_alter 3356 0.1200 3.2872 2.7200 2.2151 15.6200
IncomeSim 2843 5.0730 9.5240 9.7020 0.9973 11.3700
ESI 3356 0.0277 1.4746 1.4356 1.1936 5.6910
ESI_ERDF 3356 0.0132 0.7648 0.7242 0.6173 2.9085
ESI_CF 3356 0.0000 0.4333 0.3284 0.4153 2.1140
ESI_ESF 3356 0.0119 0.2765 0.2388 0.2045 1.1571
Edu 3356 0.2000 14.0590 10.3600 12.0910 57.4400
Dev 2843 9.8510 10.8860 10.8700 0.4056 11.9210
Rule 3356 0.0141 1.3837 1.2611 0.9489 4.2104
Corrupt 3356 0.0424 1.8600 1.6761 1.1942 4.9614
Regul 3356 0.0310 0.9847 0.8753 0.6665 3.5452
Inf 2843 0.1600 1.2130 0.9200 0.9738 7.4800
Unemp 3356 0.1600 4.4713 3.2500 3.9042 20.5400
Effect 3356 0.0494 1.3360 1.1680 0.9049 4.9740
Debt 3356 0.6200 41.2219 35.0400 29.5340 171.1200
Agri 2843 0.0239 2.4725 1.8847 2.1171 11.5260

12  The decision about the length of the rolling window (5  years) has been made based on previous 
synchronization studies using the simultaneous equations framework (see, e.g., Lukmanova and Tondl 
2017).

the country’s size or absolute differences in order to simplify the country pairs inter-
pretations. Consequently, we perform a 5-year rolling window transformation by 
which we lose few observations but remove excessive fluctuations and noise in the 
time series.12 Descriptive statistics for considered variables are available in Table 1, 
while the complete description of variables is available in Table A1 in the Online 
Appendix.
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4 � Empirical results and discussion

The estimation results using the simultaneous equations framework of our baseline 
model are provided in Table 2. In all cases, the system of equations has been esti-
mated using the SUR estimator which was selected because of contemporaneously 
correlated error terms in the system of equations.13

We provide the estimation results for different variants of our sample. Column 
(I) indicates the estimation considering the full sample. As our data sample includes 
the Great Recession in 2008–2009, which could possibly bias the overall results, 
we also estimate the system of equations for the sample excluding the crisis of 
2008–2009, which is available in column (II).14 Additionally, we exclude the major 
net payers and major net recipients of the EU budget from the sample.15 Such esti-
mation results are provided in columns (III) and (IV).

First, we focus on the results regarding our main variable of interest, ESI, with 
emphasis placed on direct and indirect effects on business cycle synchronization. 
In the main equation (BCS), we find a negative coefficient related to the ESI vari-
able. This holds for all model specifications [Table 2, columns (I)–(IV)]. Our results, 
therefore, suggest a negative direct effect of the ESI funds on synchronization, i.e., 
the increasing sum of the ESI payments in the examined country pairs leads to their 
divergent business cycles.

Such evidence may seem a little surprising at first glance, however, this does not 
mean that the overall effect of ESI funds on synchronization is negative. Rather, 
it can indicate that the ESI payments may be procyclical as the EU fiscal policy 
of which they are a part. Despite the countercyclical efforts, the recent evidence 
confirms the procyclical nature of the fiscal policy in the European conditions and 
the fiscal transfers in form of the ECP payments as well (see, e.g., Chmelova 2018; 
Cronin and McQuinn 2021). The procyclical ESI payments may not simultaneously 
provide a countercyclical stimulus for the EA economies in the recessionary peri-
ods, after which they could follow a similar economic recovery path. Therefore, the 
ESI payments rather mimic member states’ business cycles which can be a fertile 
ground for the country-specific or industry-specific shocks leading to asymmetric 
shocks and less synchronized business cycles in the EA.

In this regard, we agree with the view of Coppola and Destefanis (2020), for 
instance, who claim that the ECP has rather a structural than countercyclical char-
acter since the payments are planned ahead for the whole programming period. 
However, several steps toward countercyclicality have been taken. The first step 

13  For the comparison, we estimate the system using the OLS and the SUR for the full sample where the 
variable for ESI payments is treated as an exogenous/endogenous variable. These additional results are 
provided in Table A2 in the Online Appendix, showing underestimation of the OLS.
14  Because of the unavailability of the more recent ESI data, we are not able to estimate the model 
including the recessionary period caused by the COVID-19 pandemic.
15  It must be noted that the major net payers and recipients of the EU budget differ across individual 
programming periods. For the purposes of this article and considered sample of the EA countries, the 
term “major net payers” includes the following countries: Germany, France, Italy, the Netherlands, and 
Austria. The term “major net recipients” (other than Central and Eastern European countries) includes 
the following countries: Greece, Portugal, Spain, Cyprus, and Malta.
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regards the 2008–2009 Great Recession, when the ECP assisted in the fiscal stimuli 
for member states within the European Economic Recovery Plan (European Com-
mission 2009). Nevertheless, the estimation results for the sample excluding the 
2008–2009 crisis show a negative coefficient related to the ESI variable, which 
suggests that the ESI payments are more likely to have been procyclical during 
2008–2009 [see Table 2, column (II)].

More recently, the ECP’s countercyclicality appeared to a larger extent as a reac-
tion to the COVID-19 pandemic. Building on the Coronavirus Response Investment 
Initiatives (CRII and CRII+) implemented to increase ECP flexibility, the Recovery 
Assistance for Cohesion and the Territories of Europe (REACT-EU) promised to 
deliver €55 billion of additional funds with the main aim of providing a recovery 
(i.e. a countercyclical measure) for the EU economy after the crisis (European Com-
mission 2020).16 Not only this effort but also the EC’s proposal on the fully-fledged 
crisis response mechanism for the actual programming period 2021–2027 may con-
vince us of a greater emphasis on the countercyclical functionalities of the ECP in 
the following periods.

While examining the auxiliary equation for the ESI variable (Eq. 7), we observe 
that a higher sum of ESI payments appears to be in the country pairs experiencing 
higher trade intensity, bilateral FDI (see positive coefficients related to the Trade and 
FDI variables in the ESI equation), and similar income and agricultural outputs (see 
negative coefficients related to the IncomeSim and Agri variables in the ESI equa-
tion). Such a profile matches the Central and Eastern European (CEE) countries, 
which tend to have tight mutual trade relations due to the geographic proximity. 
Additionally, CEE countries receive FDI mostly from Western Europe and exhibit a 
high share of agricultural output. CEE countries also receive significant amounts of 
ECP funding.

Although we find a negative direct effect of the ESI payments on EA synchroniza-
tion, our findings seem to be in line with the claims of Ahner (2018), who states that 
the ECP moved the EU toward an optimum currency area where the business cycle 
synchronization is assumed to be the crucial condition, or limited evidence provided 
by Dicharry and Stiblarova (2023). This is because the total effect of ESI payments 
is positive as the positive indirect effects of the ESI payments outweigh the direct 
negative one. We summarize all the effects of the ESI payments in Table 3.

Regarding indirect effects, we first find a positive indirect effect of the ESI pay-
ments on synchronization via the Trade variable. Investment from the ECP may sup-
port foreign trade because of the Keynesian multiplier effects reflecting the growth 
of private consumption. Such evidence of the positive ESI effect on trade balance 
has been observed by, for instance, Bradley et  al. (2007) or Monfort and Salotti 
(2021).

We also discover the second indirect channel through which the ESI payments 
support synchronization; increasing investment from the ECP promotes the EA busi-
ness cycle synchronization through bilateral FDI (see a positive coefficient related to 

16  These financial resources were planned to be distributed under the ERDF, ESF, and the European 
Fund for Aid to the Most Deprived (FEAD) in the programming period 2014–2020. In 2021–2022, the 
resources were planned from Next Generation EU.
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the ESI variable in the FDI equation). Our results therefore validate previous empiri-
cal studies showing that payments in the ECP are associated with increased FDI in 
the recipient countries (e.g., Breuss et al. 2010).

Although ESI payments seem to decelerate the specialization among the mem-
ber states (see a negative coefficient related to the ESI variable in the Spec equa-
tion), the effect has not been confirmed to be statistically significant. However, in 
line with Antonakakis and Tondl (2014), we confirm that countries converging in 
income levels in terms of GDP per capita tend to experience similar business cycles. 
At the same time, ECP has proved to have a positive effect on decreasing income 
gaps among considered country pairs (see a negative coefficient related to the ESI 
variable in the IncomeSim equation). This process creates the third indirect channel 
of the ECP via income similarity.

Together, these positive indirect effects exceed the negative direct effect of the 
ESI payments, which suggests a total positive effect of the ESI funds on the business 
cycle synchronization in the selected sample. The results remain quantitatively simi-
lar and thus robust while alternating our system of equations using different sam-
ples, namely the full sample, and while excluding the 2008–2009 crisis, major net 
payers, or recipients.17 We also test the robustness using alternative measures of the 
business cycle synchronization, trade intensity, FDI, government deficit, and the ESI 
funds separately. These results are provided in Table A3 in the Online Appendix.18

In addition to the ESI payments, most of the assumptions about the driving forces 
of the business cycle synchronization have been fulfilled. In all model specifications 

17  It is worth mentioning that the total effect of the ESI funds slightly decrease if the major net payers 
are excluded from the sample. This appears to be mainly due to the income similarity channel.
18  While the models estimated using alternative variables appear to be robust, we cannot confirm the 
robustness of the indirect channel of specialization in the case of separate funds. Thus, these results 
should be taken with caution. Similarly, various effects for separated funds in a different context can be 
found, for instance, by Staehr and Urke (2022).

Table 3   Direct, indirect, and total effects of the ESI funds.  Source: Own calculations based on data from 
the European Central Bank, European Commission, Eurostat, IMF, UNCTAD, UNIDO, and the World 
Bank

Direct and indirect effects of the ESI variable are calculated from the SUR estimation results provided in 
Table 2 [columns (I)–(IV)]. We only report the statistically significant effects

Full sample Subsample

Excl. crisis 08–09 Excl. major payers Excl. major recipients

(I) (II) (III) (IV)

Direct: α6 − 0.1539 − 0.1590 − 0.1698 − 0.1819
Indirect:
 Via trade: α1.β4 0.0781 0.0755 0.0924 0.0891
 Via FDI: α2.γ5 0.0215 0.0216 0.0170 0.0108
 Via spec: α3.δ5

 Via incomesim: α5.η4 0.1096 0.1194 0.0792 0.1304
Total 0.0553 0.0575 0.0188 0.0484
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(Table  2, columns (I)-(IV)), we find a positive direct relationship between trade 
intensity and synchronization, which is in line with, for example, Abbott et  al. 
(2008), Baxter and Kouparitsas (2005), Bower and Guillemineau 2006, and Fran-
kel and Rose (1998). At the same time, the reverse relationship, that is, the positive 
coefficient related to the BCS variable in the Trade equations, is confirmed as well 
(see Fig.  1 depicting effects among all endogenous variables in the system). This 
finding suggests that more synchronized member states seem to have more intense 
trade linkages in the EA.

Examination of the auxiliary equation for trade intensity reveals a negative coef-
ficient related to the FDI variable, which suggests that horizontal FDI may act as a 
substitute for trade (Hsu et al. 2011). Our assumptions about the positive effect of 
specialization on trade have been confirmed as we observe a positive and statisti-
cally significant coefficient related to the specialization variable (Spec) in the Trade 
equation. This result is indicative of EA inter-industry trade. At the same time, we 
find that trade intensifies with increasing economic development (a positive coeffi-
cient related to Dev), suggesting prominent trade volumes between more developed 
EA countries. Therefore, we confirm the previous assumptions about more synchro-
nized and developed “core” EA countries.

From the main equation (BCS), we also find that increasing bilateral FDI between 
the considered country pairs has a positive effect on their synchronization, validat-
ing the evidence of Imbs (2004), for example. Examining the auxiliary equation of 

Fig. 1   Direct and indirect effects in the simultaneous equations model. Note: We depict only statisti-
cally significant direct/indirect effects of the endogenous variables in the model specification for the full 
sample (Table 2, column (I)). Symbols (+)/(−) depict a positive/negative effect.  Source: Own calcula-
tions based on data from the European Central Bank, European Commission, Eurostat, IMF, UNCTAD, 
UNIDO, and the World Bank
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FDI (Table 2), we observe a negative coefficient related to Trade in the FDI equa-
tion (the same holds for FDI in the Trade equation), which suggests the previous 
claims about horizontal FDI. Negative coefficients related to specialization (Spec) 
and income similarity (IncomeSim) confirm the results of Hsu et al. (2011) regard-
ing a rise of FDI in countries with a similar economic structure and income level. 
We also see that country pairs converging by their corruption perception and shares 
of educated population tend to be related to higher levels of FDI.

Specialization appears to have a positive direct effect on synchronization (the 
main BCS equation), and reverse positive causality is confirmed as well (see Fig. 1). 
Our evidence, therefore, does not meet the assumptions that more specialized coun-
try pairs should react to exogenous (country-specific or sector-specific) shocks dif-
ferently. To the contrary, the results suggest that more specialized country pairs tend 
to have more similar business cycles. Similar evidence is also provided by Anto-
nakakis and Tondl (2014), who explain that specialized economies may still produce 
complementary goods without creating specific demand shocks, that is, less syn-
chronized business cycles.

From the auxiliary equations of specialization (Spec), we find that intensified 
trade linkages may result in industry concentration considering that we find a posi-
tive coefficient related to the Trade variable. This result confirms the classic Ricard-
ian theory and previous empirical findings (Calderon et al. 2007; Imbs 2004). Con-
versely, the increase in FDI decelerates specialization among the country pairs, 
validating the results from the FDI equation. The horizontal FDI in the sample 
seems to be promoted mainly in the country pairs of similar economic structures. 
Among the remaining exogenous regressors, we see that diverging regulatory qual-
ity and inflation tend to lead to a higher level of specialization.

Surprising evidence has been found for the government deficit (GovDef). In par-
ticular, we observe a positive relationship between fiscal divergence and business 
cycle synchronization in all model specifications (see Table 2). From the auxiliary 
equations for GovDef, we see that this relationship is also reversed (see the positive 
coefficient related to the BCS variable).

The results, therefore, suggest that diverging EA member states’ fiscal policies 
helped them to become more synchronized. This evidence is in contrast to the find-
ings of Darvas et al. (2005), who claim that converging fiscal positions should result 
in more synchronized cycles. However, it is essential to recall that during the Great 
Recession (2008–2009), the member states’ governments applied diverse fiscal 
instruments to combat this recessionary period. At the same time, countries showed 
more synchronized cycles because they experienced a similar drop in economic 
activity. Similar findings, however, are observed in the sample excluding the crisis 
2008–2009 (Table 2, column [II]). Thus, diverging fiscal positions could serve as 
one of the adjusting instruments aimed to alleviate disturbances from the crisis.

While examining the auxiliary equation of GovDef, we see, for instance, that a 
converging institutional environment in terms of government effectiveness mitigates 
discrepancies in fiscal positions. The same relationship does not hold for income 
similarity—we find that country pairs with similar levels of real GDP per capita 
tend to show diverging fiscal positions. The reverse relationship is also confirmed 
in the income similarity (IncomeSim) equation. In Eq. 6, we confirm that income 



398	 Empirica (2024) 51:379–402

1 3

convergence, that is, a decreasing gap in income levels, is positively related to more 
synchronized business cycles as in Antonakakis and Tondl (2014). These alleviat-
ing disparities mostly occur in countries of lower economic development (a positive 
coefficient related to the variable Dev in the IncomeSim equation). Moreover, FDI, 
ESI payments, and institutional convergence have been confirmed as driving forces 
boosting income similarities. Overall, our results remain robust across all model 
specifications.

5 � Conclusions

The aim of this paper was to closely investigate the side effects of the ECP regard-
ing EA business cycle synchronization. To achieve this objective, we examined the 
direct and indirect ECP effects related to the core business cycle synchronization 
driving forces, such as trade intensity, FDI linkages, specialization, but also income 
similarity. To the best of our knowledge, this analysis is novel and the examination 
was conducted for the EA countries in 2000–2019 using the simultaneous equations 
framework. Results show that increasing ESI payments within the Cohesion Pol-
icy overall contributed to more synchronized EA business cycles. Even though we 
observe a direct negative effect of the ECP on EA synchronicity due to the procycli-
cal character of the ECP, ESI payments seem to have a total positive effect on the 
synchronization due to positive indirect effects, confirming previous claims about 
the contribution of the Cohesion Policy to the OCA in the Eurozone.

We find that the benefits of the ECP for synchronicity in the EA lie in its indirect 
effects through trade, FDI, and income similarity. The financial resources from the 
ECP promote foreign trade between member states, which has been considered in 
previous empirical studies as the most significant business cycle driving forces thus 
far. A similar effect has been confirmed for bilateral FDI and income similarity—an 
increase in the ESI payments supports EA synchronization via increased FDI and 
alleviated income disparities. Despite various criticism of the ECP regarding its effi-
ciency, we show that there is a rationale behind increasing ESI payments within the 
common EU budget due to the side effect in the form of increased synchronization 
in the EA. At the same time, the promotion of tighter trade linkages and bilateral 
FDI is directly justified for synchronization purposes but also concerning the Cohe-
sion Policy.

The results of the present paper regarding the direct effect of the ECP suggest 
that it is advisable to implement and extend its countercyclical features. These fea-
tures can not only help EU member states tackle deeper recessions but also synchro-
nize their business cycles through the direct effect of the ECP (now only acting as 
the decelerating force due to the procyclicality). This presents a prerequisite for the 
creation of the OCA in the EA. From this point of view, the continuing integration 
within the European continent is no less important as the Cohesion Policy contrib-
utes to member states in the monetary union as well as EU countries with their own 
monetary policy. The paradox is that these countries represent the largest recipients 
of the ECP (e.g., the majority of the CEE countries), and the absence of common 
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monetary (or fiscal) adjustments may mitigate any potential positive side effects 
regarding synchronization due to the possible creation of asymmetric shocks.
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