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ABSTRACT		

This paper analyses the impact of the fiscal-monetary policy mix on the convergence on 

per capita income of the least developed regions (Objective 1) of the European Union 

(EU 28) during the implementation of the three European Structural and Investment 

Funds (ESIF) programmes between 2000 and 2020. The Solow-Swan growth model 

with control variables allows us to assess the absorption capacity of regions in the 

different phases of the economic cycle. The empirical results show the effectiveness of 

EU Regional and Cohesion Policy. However, the combination of fiscal and monetary 

policy shows an impact that is asymmetric, depending on the region. Thus, a policy mix 

of fiscal restraint and monetary expansion would boost growth in all regions, but would 

slow down the convergence process in Objective 1 regions. 
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1.	INTRODUCTION		

One of the EU's primary objectives is to achieve economic, social, and territorial 

cohesion with the aim of advancing the process of economic integration and 

homogenising the degree of development among all member states. But asymmetric 

shocks and the single monetary policy have had diverse effects on regional convergence, 

empirical analysis of which has been rather scarce in the available literature, despite 

being one of the principal suspects in driving the main centrifugal forces. Moreover, 

most of the available work either does not analyse several ESIF programmes or does 

not include all EU28 regions1. Empirical evidence on short- and long-term differences 

in convergence and different speeds of convergence between Eastern and Western 

regions is therefore rare. 

The effectiveness of Regional and Cohesion Policy designed through the European 

Structural and Investment Funds (ESIF) is examined here. Three ESIF programmes are 

considered for the periods 2000-2006, 2007-2013 and 2014-2020 and all EU28 regions 

are included. The question is whether different combinations of policy mixes affect the 

speed of regional convergence and whether this is different depending on whether the 

phase of the economic cycle is expansionary or recessionary. In particular, we analyse 

whether a combination of restrictive fiscal policy with expansionary monetary policy 

generates different effects on the speed of convergence of certain regions and on 

growth. We also try to answer the question of whether less developed regions in the 

East have converged at the same speed as Objective 1 (hereafter OBJ1) or less developed 

regions in the West. 

Barro and Sala-i-Martin (1991, 1992a, 1992b) demonstrated the existence of 

conditional economic convergence between US states and between European regions, 

inferring that each state or region converges to a different steady state. This analysis 

departs from the hitherto prevailing concept of absolute convergence, which states that 

all countries converge to the same steady state by exhibiting similar preferences, 

technology, institutions, and production functions. This argument could be defended in 

the case of European regions, since they all have certain similar characteristics, but the 

 
1 The non-EU regions, Norway, that do not receive ESIF, as well as the UK which during the period 
under review was part of the EU28 and therefore received ESIF, are included in our EU29 database. 
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available literature insists on the specificity of each region (regional base versus single 

regional policy debate. On the other hand, after the accession of Eastern European 

countries to the EU and the 2008 crisis, the regions show different levels of development 

and integration. 

The ESIF are divided into five funds2: the European Regional Development Fund 

(ERDF); the European Social Fund (ESF); the Cohesion Fund (CF); the European 

Agricultural Fund for Rural Development (EAFRD) and the European Maritime and 

Fisheries Fund (EMFF). There are also two ancillary regional funds, the Fund for 

European Aid for the Most Deprived (FEAD) and the Youth Employment Initiative (YEI). 

The European Commission (EC) is responsible for approving and co-financing the ESIF 

and the regions are responsible for project design, management, and implementation of 

the investment. Finally, ESIF are allocated at NUTS 2 level under the nomenclature of 

the National Units of Territory level 2 (NUTS 2), which is developed by Eurostat to 

delimit the European regions. 

The EU has established that those regions whose GDP per capita expressed in 

Purchasing Power Parity (PPP) is less than 75% of the EU average, will have the status 

of Objective 1 (OBJ1) regions, or Least Developed Regions (in its current denomination). 

Conversely, those regions that are OBJ1 and that exceed the GDP per capita threshold 

set by the EU will become phasing-out or transition regions, with the consequence of a 

reduction in the allocation of ESIF. This rule meant that, following the successive 

accession of the Eastern countries (with a lower GDP per capita) in 2004, many 

European regions that were OBJ1 automatically transitioned to phasing-out status, as 

there was a general decline in the EU average GDP per capita. However, they continued 

to receive funds to complete ongoing projects. For this reason, it is not advisable to 

analyse the effects of ESIF on a budget-period basis. 

On the other hand, when a country joins the EU, its monetary policy slack is reduced 

(and in the Eurozone there is a single monetary policy) and, on the other hand, its fiscal 

policy is restricted because of the Stability and Growth Pact (SGP), which limits the 

 
2 Article 174 of the TFEU states that the EU shall aim to reduce disparities between the levels of 
development of the European regions, and in particular shall establish the necessary mechanisms for 
the regions whose development is lagging behind to catch up. Article 175 of the TFEU goes on to 
make it explicit that, in order to achieve this objective, the European Structural and Investment Funds 
(ESIF) are essential. 
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margin of response to an eventual asymmetric shock. For this reason, the economic 

policy of the Member States is constructed through a combination of monetary policy 

led by the ECB and followed or implemented by the Central Banks of the Member States 

(MS). Fiscal policy, too, has limited scope for action under the SGP. This policy mix has 

impacted unevenly depending on whether the region is an OBJ1 region and receives a 

larger ESIF envelope, or whether it is an advanced (NOOBJ1) region and has received a 

smaller ESIF envelope. In addition, many of the ESIF programmes are co-financed by 

the regions (or the MS), so the projects submitted must have a sufficient local budget of 

their own.3. 

In the 2000-2018 period, the OBJ1 regions, including most of the Eastern European 

regions that joined the EU recently, caught up with the more developed regions. Thus, 

the growth of these regions could be explained by the impact of European funds, but it 

is also necessary to control for other factors, such as gross fixed capital formation, or 

investment in human capital. However, the 2008 financial crisis had a significant impact 

on all European regions, and especially on some of those that were lagging behind. 

Therefore, the question arises as to whether expansionary monetary policy, 

implemented through unconventional instruments, has had an unfavourable bias 

towards the OBJ1 regions. On the other hand, fiscal policy, when it has restricted public 

spending, may also have had negative effects on the absorptive capacity of certain OBJ1. 

Has this been the case in the less developed regions of the EU28, as San Juan Mesonada 

& Sunyer Manteiga (2020b) point out for the EU12? 

 

2.	REVIEW	OF	THE	LITERATURE	

2.1	Theoretical	Literature	

There are three predominant theories of economic growth in the literature: the 

neoclassical growth theory (Solow, 1956; Swan, 1956), the endogenous growth theory 

(Romer, 1990) and the new economic geography theory (Krugman, 1991). 

 
3 This condition was eased from 2011 onwards as the Commission found that OBJ1 deficit regions, in 
many cases, also had large deficits that prevented them from implementing co-financed projects or 
caused delays in implementation. 
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According to neoclassical theory, regions with similar rates of savings, depreciation, 

population growth and technological frontier converge in GDP per capita levels towards 

the same steady state, assuming diminishing returns to capital. In this perspective, the 

inclusion of ESIF provides an injection of capital that would help European regions and 

specifically the OBJ1 regions to grow faster towards their steady state. Also, the 

introduction of an expansionary monetary and fiscal policy in the model would have the 

same impact on the growth of the regions. For this reason, once the regions reach the 

steady state, it would not be necessary to continue with Regional and Cohesion Policy, 

and therefore its effects would be more significant in the short term than in the long 

term (Dall'erba and Le Gallo, 2008). 

Continuing with the endogenous growth theory, we stress that returns to capital are 

constant and technological or technical progress is endogenous. For this reason, 

investment in capital would lead to an increase in the productivity of private capital. 

This productivity increase would occur through the acquisition of human capital (Lucas, 

1988) and through investment in Research and Development (R&D) (Romer, 1986). 

Under this theory, the ESIF, as well as the combination of monetary and fiscal policy, 

would have long-run effects on growth. 

Finally, under the perspective of the new economic geography that assumes increasing 

returns to scale and the existence of an economic centre and a periphery, the ESIF and 

the policy mix could contribute to convergence or, on the contrary, to divergence. First, 

if investment is aimed at increasing the competitiveness of less developed regions 

(investments in infrastructure, innovation, and human capital), ESIF and a policy mix 

oriented towards this objective would imply convergence. Conversely, the reduction of 

transport costs or the concentration of capital goods would imply an increase in the 

competitiveness of the more advanced regions, pushing the less competitive regions to 

the periphery. For example, the construction of high-speed trains (De Rus and Nombela, 

2007) or the concentration of industry (Krugman, 1991) would contribute more to 

divergence than to convergence according to this theory. 

None of the above theories entirely correspond to the empirical evidence, but only 

approximate it. The neoclassical conditional convergence model developed by Barro 

and Sala-i-Martín (1991, 1992a, 1992b) is the best applied model for our study, in which 

we want to assess the impact of ESIF and the policy mix on economic growth of GDP per 
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capita. Their model assumes that for β-convergence to exist there must be a negative 

relationship between the growth rate of GDP per capita and the initial level of GDP per 

capita. In other words, it predicts that those economies with a lower initial level of per 

capita income will converge faster to their steady state than those with a higher initial 

level of per capita income. However, the neoclassical convergence model has 

econometric drawbacks as there is a risk of autocorrelation between different regions, 

hence the need for a special delimitation of each region (Baltagi, 2008). 

	

2.2	Empirical	Literature		

There are currently three predominant theories in the literature to analyse the effects 

of public investment on economic growth. Firstly, studies based on Dynamic General 

Equilibrium modelling, whose ex-ante evaluations allow positive effects to be found 

(e.g. Boscá et al., 2016) while the literature focusing on ex-post analysis shows 

ambiguous results (Dall'erba and Fang, 2017; Pieńkowski and Berkowitz, 2016). 

Another theoretical proposal addressed is the construction of counterfactual scenarios 

to evaluate the impact on treated	 regions (OBJ1 regions receiving ESIF) against the 

scenario of untreated	 regions. Cerqua and Pellegrini (2019) consider the Regression 

Discontinuity Design (RDD) as the most credible non-experimental design for the 

evaluation of strategies that allow the causal estimation of the impact of regional 

policies on economic growth. 

Other authors (Brunsdon et al. 1999; Fotheringham and Brunsdon, 1999) use the 

Geographically Weighted Regression (GWR) method which measures the influence of 

ESIF on economic growth without assessing its net impact on the same. Therefore, as 

Bourdin (2019) points out, the spatial heterogeneity of growth in the regions must be 

complemented with a prior analysis of the origin of the heterogeneity. 

However, in the estimations of the neoclassical convergence model there is a risk of 

autocorrelation between different regions, especially if they are neighbours, so it is 

advisable to use estimators that take the spatial correlation and cross-sectional 

heterogeneity between regions into account (Baltagi, 2008; Baltagi and Li, 2004). 

The problem of spatial heterogeneity is addressed for the case of neoclassical 

convergence models, such as the one we use in our analysis. When using spatially 

structured panel data it is highly likely that spatial interactions between the different 
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units studied will be found, resulting in spatial heterogeneity and spatial 

autocorrelation. When this happens it is advisable to delimit the spatial structure of the 

model and, therefore, we introduce a dummy variable that takes the value one if the 

region OBJ1 borders a developed region and cero if it does not, to control for spatial 

dependence between regions and spillovers.  

Currently, most studies on regional convergence take regional interdependence into 

account, since, if it is not considered, the existence of spatial autocorrelation could bias 

the results. To capture these spillovers, some papers (San Juan and Sunyer, 2020b; 

Bouayad-Agha et al., 2013; Mohl and Hagen, 2010) include in the econometric model a 

matrix containing spatial information on the regions (distance between the centre and 

the periphery of each region) to, in this way, delimit each region spatially. 

The issue of spatial heterogeneity is also addressed with a different methodology in our 

work through panel data estimation with the Generalised Method of Moments (GMM) 

in which we employ lags to avoid endogeneity bias and spatial autocorrelation and 

include control variables such as human capital, population density and growth. 

As Mohl and Hagen (2010) noted, studies were initially based on cross-sectional data 

(Rodríguez-Pose and Fratesi, 2004; Fratesi and Perucca, 2014). However, panel data 

analysis has certain advantages over analyses using cross-sectional data (Fratesi and 

Perucca, 2019). These advantages include the possibility of getting rid of unobserved 

heterogeneity across regions and the presence of less collinearity between the 

independent control variables. 

Recent studies controlling for spatial dependency across regions on the impact over 

time of ESIF programmes in European regions are manifold (San Juan and Sunyer, 

2020a, 2020b, 2021; Bachtrögler et a.l, 2019; Becker et al., 2018; Cartone et al., 2021). 

Similarly, there are also studies that analyse operational programmes separately, such 

as those carried out for those covering the periods 1989-1993, 1994-1999, 2000-2006, 

2007-2013 (Mohl and Hagen, 2010; Puigcerver, 2007). In addition, some analyses take 

the economic cycle the regions are passing through when receiving ESIF into account 

(Becker et al., 2018), and others show the impact of the policy mix in the Balkan 

candidate countries and their convergence with European regions (Krstevska, 2018). 
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Some studies find positive results of ESIF (Becker et al., 2008), while others conclude 

that there is no impact on per capita income growth (Dall'erba and Le Gallo, 2008), or 

that there is even a negative impact (Eggert et al., 2007).  

Moreover, in line with more recent literature, Monfort et al. (2013) show that there are 

"convergence clubs" (clusters) and that there are significant differences between 

Eastern and Western Europe, with both converging towards a different steady state. In 

turn, Cartone et al. (2021) find differences in the determinants of growth between 

Eastern and Western countries and, furthermore, that there is convergence of the East 

with respect to the West. For this reason, many studies focus on the North-South, East-

West or Centre-Periphery approach, showing the existence of a "two-speed" EU (Piris, 

2011). 

Numerous studies have observed different speeds of convergence between European 

regions: Sala-i-Martin (1996) found a speed of convergence of 1.5% for 90 regions in 

the period 1950-1990. Similarly, Geppert et al. (2005) in their study of 108 regions for 

the period 1980-2000, found a speed of convergence of 2.4%. 

Another limitation of a considerable part of the literature on structural effects is that it 

does not use data on realised investments (appropriations) but data on "budgeted" 

expenditures. Therefore, their results are affected by the bias of the fact that, as the 

Commission obliges the co-financing of projects, the OBJ1 regions tend to have public 

deficit problems and tend to delay or fail to implement projects. On the contrary, in the 

expansionary phases of the cycle or when fiscal policy is expansionary, the percentage 

of execution over the volume of budgeted investments tends to be higher. For this 

reason, another of the contributions of our work is that we use data on realised 

investments and expenditures. In addition, to control for the phase of the cycle we use 

Government Bonds Yields Spreads (GBYS) which allows us to focus on the effects on the 

absorptive capacity of regions during expansions and contractions. We also take into 

account other 'conditioning factors' such as human capital (Fratesi & Wishlade, 2017), 

employment density and quality of institutions (Becker, Egger, & Von Ehrlich, 2010; 

Accetturo, de Blasio, & Ricci, 2014; Rodríguez-Pose & Garcilazo, 2015). 

The relationship between policy mix and convergence has been less addressed in the 

literature. Some authors, however, have already highlighted the relevance of spending 

intensity (Cerqua & Pellegrini, 2018), the regional context in which projects are carried 
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out (Bachtrögler, Fratesi, & Perucca, 2020) and the structure of the region (Percoco, 

2017). 

But few studies focus on measuring the isolated effect of monetary or fiscal shocks on 

the convergence of European regions (Hein and Truger, 2003; Coelho, 2019). Similarly, 

Mazzola and Pizzuto (2020) and San Juan Mesonada and Sunyer Manteiga, 2021 argue 

that since 2008, regions' over-indebtedness has contributed to divergence. They further 

add that the inadequacy of conventional monetary policy conducted by Central Banks 

caused a liquidity trap that weighed on consumption and investment demand, further 

increasing divergence across regions. Finally, they conclude that it is necessary for the 

policy mix to be adapted coherently to the specificities and local characteristics of each 

region and, in particular, to the economic cycle of a given region. San Juan Mesonada 

and Sunyer Manteiga (2020a) take this line in their study on the convergence of Spanish 

regions: they find that ESIF are less effective in the most indebted regions, which tend 

to coincide with the OBJ1 regions. The authors also stress the need to adapt the EU's 

Regional and Cohesion Policy to the economic cycle in which the region finds itself, 

increasing the volume of ESIF funds in the contractionary phases of the cycle and forcing 

the co-financing of projects in the expansionary phases. 

Another of the added values of our work with respect to the previously published 

literature is that in many cases articles are published in which the innovative nature of 

the methods used is valued more highly than the quality and breadth of the sample used 

(for example, no data from any region of Eastern European countries is included) to test 

the hypothesis to be demonstrated. That is why in our work we cover the longest 

possible period using data not only for all regions of the EU, but also for the European 

Economic Area, thus including data from Norway (in addition to the UK, which was part 

of the EU in the period analysed). 

	

3.	DATA	AND	DESCRIPTIVE	STATISTICS		

3.1	Data		

Our database expands the number of countries with regional data to 29. In addition, we 

add the ESIF accessory funds (FEAD and YEI) and introduce variables that capture the 
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effect of monetary and fiscal shocks. We also take the enlargements that have taken 

place in the EU since 2004 into account. Thus, in 2004 countries such as the Czech 

Republic, Cyprus, Slovakia, Slovenia, Estonia, Hungary, Latvia, Lithuania, Malta, and 

Poland joined the EU. In 2007, Bulgaria and Romania and in 2013, Croatia. 

The data cover 288 NUTS 2 regions corresponding to the 28 EU Member States plus 

Norway, for a time period of 18 years (2000-2018). It is important to note that Norway 

does not receive ESIF funds, but it is interesting to include it in the policy mix study. The 

source of the data used is multiple: first, for the variable of interest, the annual growth 

rate of GDP per capita expressed in PPP, the data come from the Cambridge	

Econometrics	Regional	Database. The reason why we have chosen GDP expressed in PPP 

is that it is the variable used by the Commission to delimit which regions are OBJ1 and 

which are not. Secondly, the ESIF data originate from the Directorate	 General	 for	

Regional	and	Urban	Policy, which keeps the regional allocations of funds to the states up 

to date until 2018. As the data are in current prices, we have used the national GDP 

deflator (base 2005) available in the World Bank database. We have not taken into 

account the budgeted funds, but those actually transferred to the regions for the 2000-

2006, 2007-2014 and 2014-2020 multiannual framework programmes. 

The control variables used, such as population, employment, or gross fixed capital 

formation, are from the Cambridge	 Econometrics	 Regional	 Database. Other control 

variables, such as the level of education expressed as the percentage of the population 

aged 25-64 with only primary education, are obtained from Eurostat. 

Moreover, the variable we choose to measure the effects of fiscal policy is the deficit at 

the national level, which is expressed as a percentage and is also obtained from 

Eurostat. Similarly, to quantify the effects of monetary policy and to control for the 

economic cycle in which a given region finds itself, we follow Becker et al. (2018) and 

San Juan Mesonada & Sunyer Manteiga (2020b) by constructing a GBYS (Government-

bond-yield spreads) variable that takes the difference between the long-term and short-

term interest rate for a given country and year (the greater the difference between the 

rates, the greater the impact of the recession is assumed to be). The long-term interest 

rate used is the 10-year government bond rate and the short-term interest rate chosen 

is the rate on the ECB's main refinancing operations for Eurozone countries. For non-

Eurozone countries, we choose the 3-month interest rate. The ECB interest rates are 



 

11 

 

from the ECB	 Statistical	 Data	Warehouse and for the remaining or non-Eurozone 

countries, the rates are from the OECD Monetary	and	Financial	Statistics	Database. 

Finally, in order to differentiate and delimit which regions are OBJ1 and which 

programmes they are in, we have consulted various provisions contained in the EU 

Official Journal. In particular: L 194, Volume 53, 27.7.1999 and L 243, Volume 44, 

6.9.2006, with which we have also been able to construct our dummy variable of spatial 

dependence between regions. 

 

3.2	Descriptive	statistics	

Table	 1 shows the descriptive statistics of the control variables plus national 

innovation expenditure over the period 2000-2018 according to whether the region is 

an OBJ1 region or not. The GDP	per	capita variable is expressed in PPP and the ESIF	per	

capita and GFCF	per capita variables in euros. Population	Density is obtained by dividing 

the population of the region by the area in square kilometres. Similarly, Employment	

Density is calculated by dividing the number of people employed in each region by the 

area in square kilometres. The Innovation variable represents the percentage of 

expenditure in terms of GDP for each country and Primary	Education is expressed as the 

percentage of the population with only a primary level of education. Finally, the Deficit	

variable quantifies the government deficit as a percentage of GDP and the GBYS	

Difference represents the difference between long-term and short-term interest rates. 

Table	1:	Descriptive	statistics	2000‐2018 

	

Compiled by the authors. Source: ARDECO, Eurostat, European Commission, data from the ECB and 

the OCDE.  

Statistics Mean Std.Dev Min Max Mean Std.Dev Min Max
GDP per capita 17071.2 4992.15 6782.78 50911.5 27245.7 12868.4 3232.65 200674

ESIF expenditure 242.68 200.58 0 1371.21 55.33 90.37 0 1056.15
FBCF (Total Invest) 3351.08 1864.23 491.99 11756.7 6720.98 3189.67 246.88 30726.9

Population density 181.6 454.26 1.94 5223.07 515.89 1273.68 3.09 11143.7
Employment density 72.57 177.02 0.5 2028.84 303.44 1194.73 1.39 18303.4
R&D expenditure 1.2 0.67 0.38 3.9 1.87 0.74 0.22 3.9

Primary education 30.36 21.65 2.2 87.7 26.77 12.28 2.4 81.9
Deficit -3.44 3.15 -15.1 6.9 -2.27 4.02 -32.1 18.63

GBYS difference 1.96 2.6 -3.39 21.75 1.18 1.73 -8.17 21.75

Objective	1	regions Non	Objective	1	regions
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As can be seen in Table 1, OBJ1 regions have lower GDP and investment per capita, as 

well as lower population and employment density. They also suffer from lower 

innovation expenditure, higher deficits and interest rate differentials, showing that the 

crisis has hit these regions harder. Moreover, the level of population with only primary 

education is slightly higher in OBJ1 regions. In addition, the maximum GDP per capita 

of the NOOBJ1 regions is about four times higher than that of the OBJ1 regions. 

OBJ1 regions receive approximately four times more funds per capita than developed 

or transition regions. Figure	1 shows this distribution of funds according to GDP per 

capita.  

Figure	1 relates the GDP per capita variable to the ESIF per capita variable in the period 

2000-2018 for the 28 Member States. Each point represents a region i in a given year t. 

We observe that those regions with a GDP per capita below ≅25 000 received more ESIF 

per capita than those above that threshold. Thus, we could interpret the graph as 

showing that OBJ1 regions whose average GDP per capita in the period studied is equal 

to 17 071.2, received more funds than NOOBJ1 regions. 

Figure	1 

 

Compiled by the authors using Stata. Source: ARDECO and the European Commission. 
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4.	ECONOMETRIC	MODEL	

The model used is based on the neoclassical growth model (Solow, 1956; Swan, 1956) 

in which we apply a spatial dependence dummy variable. The equation of the 

conditional convergence model (Barro and Sala-i-Martin, 1991, 1992a, 1992b) we use 

is described as follows:   

𝑙𝑛 ሺ𝑦௜,௧ሻ െ 𝑙𝑛 ሺ𝑦௜,௧ିଵሻ ൌ 𝛽଴ ൅ 𝛽ଵ𝑙𝑛ሺ𝑦௜,௧ିଵሻ ൅𝛽ଶ 𝑙𝑛൫𝐸𝑆𝐼𝐹௜,௧൯ ൅ 𝛽ଷ𝑋௜.௧ ൅ 𝛽ସሺ𝐷𝐸𝐹ሻ ൅

𝛽ହሺ𝐺𝐵𝑌𝑆ሻ ൅ 𝜑௜ ൅ 𝜏௧ ൅ 𝜀௜,௧				                                                                                                                      ሾ1ሿ 

The variable 𝑦௜,௧ represents GDP per capita, ESIF our main variable of interest indicating 

ESIF expenditure per capita and 𝑋௜,௧ is a vector grouping control variables specific to 

each region, such as GFCF per capita, population and employment density, population 

growth, human capital (education) and spatial dependence. In addition, the variables 

DEF and GBYS control for the business, monetary and fiscal cycle, and quantify the 

policy mix. The subscripts i and t refer to region and time and the error 𝜑௜ represents 

the region-specific error, 𝜏௧ the error due to time and 𝜀௜,௧ is the independent and 

identically distributed residual term. With this model, if 𝛽ଵ is negative and statistically 

significant we will find β‐convergence. Similarly, if 𝛽ଶ is positive and statistically 

significant, the ESIF will contribute to the economic growth of the regions and thus to 

convergence. On the other hand, if 𝛽ସ and 𝛽ହ are statistically significant, the policy mix 

will have an effect on growth. However, the sign of both coefficients will depend on the 

policy mix. 

On the other hand, we want to assess whether ESIF are effective in the long run. 

Following San Juan Mesonada & Sunyer Manteiga (2020b) we introduce in some models 

two lags to the ESIF variable to check whether after the passage of time there is a 

significant impact of the funds on the set of regions and in particular on the OBJ1 

regions, since we cannot expect ESIF-financed investments to have an instantaneous 

impact on per capita income. However, the long-run elasticity of ESIF on GDP per capita 

growth cannot be quantified with a single time span of two years, so we calculate it 

following Mohl & Hagen (2011)4. To identify the impact of ESIF on OBJ1 regions, we 

 
4 “The long-term elasticity can be interpreted as showing that a one per cent increase of ESIF 
payments (as per cent of GDP) raises the real GDP per capita by φ per cent. Besides, most of the 
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introduce in some regression the dummy variable OBJ1 which specifies whether a 

variable is OBJ1 or not. We also introduce a dummy variable EU15 which takes the value 

1 if the Member State joined the EU before 2004 and 0 if it did not. With this variable 

we aim to reveal whether the regions in the Eastern Member States (mostly OBJ1) that 

have recently joined the EU have grown faster than the more established regions in the 

West. To this end, it is interesting to compare the speed of convergence of the Eastern 

regions with the Western regions and to determine whether there is a higher speed 

compared to other literature. Sala-i-Martin (2000) proposed the following model of the 

speed of convergence:                                                                                                                      

 

𝛽መ ൌ
ൣ1 െ 𝑒ିఒ்൧

𝑇
	

	

ሾ2ሿ 

	

Where 𝛽መ  represents the estimation coefficient of the convergence model, T is the period 

of duration (in our case 1 year when taking annual values) and λ is the speed of 

convergence. Therefore, the higher the 𝛽መ  the greater the speed of convergence. 

Similarly, neoclassical growth models and our β-conditional convergence model state 

that regions are independent and converge at the same rate to the same steady state. 

However, empirical evidence shows that there is regional interdependence, with the 

risk that one region may "spill over" some of its growth to another. For example, a higher 

ESIF allocation for road construction in region i may affect the economic growth of a 

bordering region j. By taking spatial dependence into account, we ensure that the 

econometric model captures these spillovers to obtain consistent results. For this 

reason, in our model we take into account the spatial dependence between regions by 

introducing a dummy variable that takes the value 1 if region OBJ1 is bordering a 

developed region and 0 otherwise.  

 

 

	

 
previous studies do not discuss the long-term quantitative impact which can simply be calculated 
as φ = (β2/−β1) in the case of ESIF payments.”   Mohl & Hagen (2011). 
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5.	RESULTS	

5.1	Descriptive	data	

Figure	2	

 

Compiled by the authors using Stata. Source: ARDECO. 

 

Following the work of Barro and Sala-i-Martin (1991, 1992a, 1992b), in Figure	2 we 

take the logarithm of GDP in the base year, which in our case is 2000, and express it as 

a function of the average annual growth rate of GDP per capita of the 28 Member States 

plus Norway. We observe a negative relationship between the two variables, indicating 

the existence of β-convergence. We also find that the average annual growth rate is 

higher in OBJ1 regions than in non-OBJ1 regions. So much so that we observe that some 

OBJ1 regions in the period 2000-2018 have grown on average each year by around 8% 

and NOOBJ1 regions have grown each year by around 2%. 

These results show that OBJ1 regions that started with a lower level of initial GDP per 

capita than other regions have grown faster than those with a higher level of initial GDP 

per capita. 
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5.2	Panel	data	regression	with	Driscoll‐Kraay	standard	errors	

To carry out our analysis we have to evaluate the structure of the data we use and thus 

build our six models with Driscoll-Kraay standard errors. The results of the tests are 

illustrated in Table	A.1 in the appendix.  

The data we use for the study of the OBJ1 regions are not random, so we perform a 

heteroscedasticity test to check whether we need to apply robust errors in the models. 

First, we perform a Wald test and reject the null hypothesis in all models. Next, we make 

sure that our models are fixed-effect and not random, so we perform the Breusch and 

Pagan test and the Hausman test. Both tests tell us that the models will account for 

unobserved heterogeneity as we reject the null hypothesis. Finally, by also rejecting the 

null hypothesis of the Pesaran and Wooldrige tests we conclude that there is 

dependence and AR(1) first order autocorrelation in our panel structure data. These 

results lead us to adjust the standard errors and employ the consistent covariance 

matrix proposed by Driscoll and Kraay (1998). 

In Table	2 we find absolute (model 1) and conditional (all other models) β-convergence 

by checking the sign and significance of the coefficient of the variable L1LNGDPPC (β1). 

We also observe that the coefficients of our variables of interest LNESIFPC (β2), DEF (β4) 

and GBYS (β5) are significant and positive in almost all models. 

Thus, in model 5 we observe that a 1% increase in ESIF increases the GDP per capita of 

the regions by about 0.02‰. In model 3, in which we introduce the dummy variable 

OBJ1, we see that the OBJ1 regions have grown by 0.069‰ more than the NOOBJ1 

regions. 
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Tabla	2:	Regressions	with	Driscoll‐Kraay	standard	errors 

Compiled by the authors using Stata. 

Dep. Var: GDP PC GR (1) (2) (3) (4) (5) (6)
L1LNGDPPC -0.0242***  -0.0711*** -0.0616***  -0.0724***  -0.0610***  -0.0759***

    (0.00484) (0.0204) (0.0167) (0.0193) (0.0133) (0.0196)

LNESIFPC  0.00787* 0.000636 0.00214***  0.00287***
(0.00445) (0.000764) (0.000615) (0.000960)

LNINVPC  0.0236**  0.0189** 0.0351***  0.0142**  0.0212**
(0.0106) (0.00870) (0.0113) (0.00528) (0.00867)

LNEMPDEN  0.0580***  0.0523*** 0.0513***  0.0466***  0.0641***
(0.0168) (0.0133) (0.0127) (0.0111) (0.0144)

LNPOPGR -0.00301**  -0.00329**  -0.00403**  -0.00356***  -0.00277**
(0.00133)  (0.00134) (0.00142) (0.000909) (0.00131)

LNPOPDEN  -0.0549***  -0.0490***  -0.0480***  -0.0433***  -0.0611***
(0.0166) (0.0132) (0.0123) (0.0111)  (0.0139)

EDUC  -0.000351**  -0.000260*  -0.0000715  -0.0000893 -0.000259*
(0.000151) (0.000144) (0.000140) (0.0000994) (0.000123)

L1LNESIFPC  -0.00525
(0.00341)

L2LNESIFPC -0.00170
(0.00198)

SPILLOVER  -0.00273**   -0.00310*  -0.00275**  -0.00348** -0.00319* 
(0.00112) (0.00148) (0.00111) (0.00159) (0.00157)

OBJ1  0.00648***
(0.00201)

EU15  -0.0238***
(0.00418)

DEF  0.00346**
(0.00149)

GBYS -0.00258***
(0.000729)

OBJ1xDEF  0.00157
(0.00124)

OBJ1xGBYS -0.00216**
(0.000966)

CONS  0.268***  0.575***  0.514***  0.498*** 0.547***  0.643***
(0.049) (0.131) (0.104) (0.107) (0.0987) (0.130)

No. of observations 5184 4335 4779 4656 4604  4604
R-squared 0.065 0.154 0.138 0.170 0.218 0.146 
No. of regions 288 288 288 288 288 288
* p<0.10 ** p<0.05 *** p<0.01
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Similarly, in model 4 we can see that the per capita income of the Western countries has 

grown by 0.24‰ less than the per capita income of the newly incorporated Eastern 

countries. Thus, both the OBJ1 and EU15 variables reinforce the idea of the existence of 

convergence between the different European regions. 

As can be observed, Gross Fixed Capital Formation (LNINVPC) and employment density 

(LNEMPDEN) are more important determinants of GDP per capita growth than ESIF. 

Moreover, the education figure is as expected since the models indicate that a 

population with higher human capital would boost the economy and grow GDP per 

capita. In contrast, with Driscoll-Kraay standard errors we cannot claim that ESIF are 

effective after a time lag of two years, as the coefficients of L1LNESIFPC and 

L2LNESIFPC are not significant.  

	

5.3	Panel	data	regressions	with	two‐step	system	GMM		

In Table	 3, following Mohl and Hagen (2010) we use the Generalised Method of 

Moments (Two‐step	 System	GMM) which allows us to remove endogeneity from the 

estimators, assuming that all control variables are endogenous (Blundell and Bond, 

1998) and errors are adjusted to finite samples (Windmeijer, 2005). 

Unlike equation	[1] and the models estimated in Table	2, in Table	3 we have included 

as explanatory variables three lags (Y', Y'' and Y''') of the dependent variable GDP PC 

GR. These lags are introduced in the models since we consider that the economic growth 

of previous years (t‐1, t‐2 and t‐3 with t as the base year) is relevant for the 

determination of current growth, which allows us to be more precise in our estimates. 

Similarly, the inclusion of these variables in the control of the dependent variable allows 

us to respect the specification tests of the models. Thus, we take into account control 

variables that have not been used previously in the literature and the characteristics of 

the GMM technique. In addition, we cannot reject the null hypothesis of Hansen's test 

which states that the instruments are not correlated with error and, therefore, the 

instruments used are valid. Apart from Hansen's test, we also add the p-value of first-

order autocorrelation AR(1) and second-order autocorrelation AR(2). We conclude that 

there is first-order serial correlation, but no second-order serial correlation, which 

allows the validation of the moment restriction for the autoregressive term. 
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The validation of the tests included in Table	3 ensures that the interpretation of the 

GMM estimators is correct. However, the overfitting of instruments in the models could 

reduce the effectiveness of the Hansen test and generate a bias in the robust two‐step 

standard errors (Windmeijer, 2005). For this reason, we include as instruments the 

control variables used in each model and limit the instrument lag to 1. 

In Table	3, we observe that both the significance and the coefficients of the estimators 

increase, except for the population growth variable (LNPOPGR), which is no longer 

significant. In contrast to model 2 in Table	2, in model 1 in Table	3 we find that the ESIF 

would indeed be effective two years after the transfer to the regions. In particular, ESIF 

would contribute positively to GDP per capita growth. 
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Table	3:	Regressions	with	Two‐step	System	GMM 

 
Compiled by the authors using Stata. 

Dep. Var: GDP PC GR (1) (2) (3) (4) (5)
Y' 0.0812*** 0.0548***  0.0389*  -0.0813***  0.0563***

(4.18) (2.83) (1.69) (-3.10) (2.88)

Y'' -0.155***  -0.178***  -0.182*** -0.207*** -0.144***
(-7.63) (-8.77) (-8.99) (-7.71) (-7.05)

Y''' -0.0774***  -0.108***  -0.107***  -0.125***  -0.0602***
 (-4.60) (-6.57) (-6.61) (-5.39) (-3.49)

L1LNGDPPC  -0.144***  -0.148*** -0.141***  -0.135*** -0.148***
(-15.83) (-15.86) (-15.77) (-12.84) (-15.35)

LNESIFPC 0.00705*** 0.000972 0.00745*** 0.00774***
(5.09) (0.89) (4.95) (5.83)

LNINVPC 0.0479***  0.0451*** 0.0651*** 0.0327*** 0.0446***
(8.34) (7.11) (8.11) (4.81) (7.66)

LNEMPDEN 0.124***  0.134*** 0.0949***  0.0948*** 0.120***
(7.75) (5.88) (4.50) (4.84) (6.65)

LNPOPGR 0.00111 0.00184  -0.00113 0.00170  0.00165
(0.64) (0.85) (-0.57) (0.88) (0.87)

LNPOPDEN -0.119*** -0.126*** -0.0876***  -0.0838*** -0.114***
(-7.50) (-5.52) (-4.22) (-4.21) (-6.33)

EDUC  -0.000717*** -0.000697*** -0.000354**  -0.000246** -0.000705***
(-5.36) (-4.31) (-2.55) (-2.07) (-5.63)

L1LNESIFPC  -0.00743***
(-6.53)

L2LNESIFPC  0.00292***
(2.93)

SPILLOVER -0.0064  -0.00167 -0.00785* -0.00656 -0.0102**
(-1.54) (-0.39) (-1.92) (-1.52) (-2.37)

OBJ1 0.0141***
(3.63)

EU15 -0.0405***
(-4.48)

DEF 0.00615***
(18.15)

GBYS  -0.00291***
(-3.88)

OBJ1xDEF  0.00359***
(6.44)

OBJ1xGBYS -0.00170**
(-2.49)

CONS 1.159*** 1.222*** 0.980*** 1.141*** 1.196***
(16.7) (14.37) (11.29) (13.38) (15.08)

No. of observations 3944 4051 3955 3932 3932
AR (1) (p-value) 0.000 0.000 0.000 0.000 0.000
AR (2) (p-value) 0.137  0.305 0.308 0.439 0.337
Hansen (p-value) 1.000  0.729 0.994  1.000 1.000
No. of instruments 379 310 349 421  421
No. of regions 288 288 288 288 288
* p<0.10 ** p<0.05 *** p<0.01
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The fact that ESIF are negative in the first year (L1LNESIFPC) shows empirically how 

some European regions have difficulties in absorbing and managing ESIF, so that the 

efficiency and quality of regional government (QoG) is key for the effect to be even 

greater (Charron & Lapuente, 2018). Some analyses (San Juan Mesonada & Sunyer 

Manteiga, 2020b) include QoG as a control variable, as it captures the capacity of 

institutions to improve economic growth. However, as QoG is a synthetic indicator 

constructed from multiple variables, it may be correlated with our control variables 

included in the models (EDUC, DEF, LNPOPGR). This could lead to endogeneity 

problems (Acemoglu et al., 2001), so we have decided not to include QoG in certain 

models to ensure that there are no endogeneity problems. 

Another differential element of our work is that we have decided to calculate the long-

term effectiveness of ESIF by means of the long-term elasticity as calculated by Mohl & 

Hagen (2011) φ	=	(β2/−β1).	Taking the values of β2 and β1 from model 1, we obtain a 

long-run elasticity of 0.49‰, a result that demonstrates a larger long-run impact of ESIF 

on GDP per capita than over two years (0.03‰). This result seems consistent with the 

well-known fact that the effects on GDP per capita growth of investments are often 

lagged. 

Furthermore, we find that GDP per capita in OBJ1 regions grows 0.14‰ more than in 

developed regions (NOOBJ1) and that GDP per capita in Western regions grows 0.40‰ 

less than in Eastern regions. These results reinforce those found in Table	2 and are in 

line with the work of San Juan Mesonada & Sunyer Manteiga (2020b) in their study of 

EU12 regions. 

The above results lead us to analyse the speed of convergence among European regions. 

To do so, the equation	 [2] described above allows us to calculate the speed of 

convergence of European regions over the period 2000-2018. If we take -0.135 (model 

4) as the minimum value and -0.148 (models 2 and 5) as the maximum value of  𝛽መ 	and 

assume that T is equal to 1 (annual time period), we find an annual convergence speed 

of between 13.5% and 16%. These results exceed those found in the existing literature: 

Sala-i-Martin (1996) observed a convergence speed of 1.5% and Geppert et al. (2005) 

one of 2.4%. Other authors such as San Juan Mesonada & Sunyer Manteiga (2020a) 

found a speed of convergence between 17.4% and 46% for the Spanish Autonomous 

Communities in the period 1989-2013. Despite the heterogeneity of the periods and 
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regions studied by the literature, our results show the existence of β-convergence of the 

OBJ1 regions and a higher speed of convergence when data from the Eastern regions of 

the European Union are included. 

On the contrary, the spatial dependence SPILLOVER variable is only significant at 10% 

and 5% in models 3 and 5, for which reason, for these models, the positive externalities 

or spillovers of the growth of region i on border region j must be taken into account. For 

this reason, in model 5, a 1% increase in GDP per capita in region i would decrease GDP 

per capita in border region j by 0.10‰.   

On the other hand, models 4 and 5 collect information about the effect of the policy-mix. 

First, in model 4 we observe that the DEF variable is significant, which is why we argue 

that an improvement in the deficit ratio (a 1% decrease in the deficit) would increase 

GDP per capita by 0.06‰ in all regions. This result is consistent since, given the high 

level of debt overhang in European regions before and after the recession, a reduction 

in public deficit would give regions more room for manoeuvre (co-financing more 

programmes and obtaining more ESIF) to counteract the economic downturn. In short, 

marginal deleveraging of regions would have a positive effect on GDP per capita, while 

marginal over-indebtedness would have a negative effect on this variable. 

Secondly, we find that in model 4 the variable GBYS is significant and negative. This 

variable controls for the business cycle a Member State is in, whether expansionary or 

contractionary. Thus, in a given Member State, the greater the difference between the 

long- and short-term interest rates, the greater the impact of the financial crisis. The 

model results show that a 1% increase in the interest rate differential decreases GDP 

per capita by about 0.03‰. 

In addition to monitoring the economic cycle of the Member States, this variable can 

also be used to capture the effect of the implementation of a specific monetary policy. 

Since 2000, both the ECB and most of the central banks of the Member States have been 

committed to a progressive reduction in official interest rates, until they reached zero 

percent in 20165, which demonstrates that monetary policy can be categorised as 

uniformly expansionary for all regions in the 2000-2018 period. However, during the 

recession the interest rate spread on 10-year government bonds widened in those 

 
5 This is the case of the ECB, which announced an official interest rate of 0% on 16 March 2016. 
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countries whose financial solvency was in question and remained the same or 

decreased in those countries that were considered by financial markets to be low risk 

in terms of debt repayment. Consequently, the interest rate spread was wider in those 

Member States most affected by the recession. This reasoning and the results of model 

4 regarding the GBYS variable allow us to confirm that the conventional expansionary 

monetary policy based on interest rates was insufficient to stimulate the European 

economy.  It therefore empirically confirms the appropriateness of the ECB's decision 

to implement an unconventional monetary policy to mitigate regional liquidity traps. 

Thus, the policy mix had an asymmetric impact on the convergence of the OBJ1 regions. 

At this point it is worth remembering that most of the OBJ1 regions are regions 

belonging to Eastern Member States that joined the EU from 2004 onwards6 (see map 

in Figure	A.1). In descriptive statistics Table	1 we have found that OBJ1 regions had 

higher levels of debt and interest rate differentials, which is evidence that these regions 

were the hardest hit by the recession. In model 5 we present two cross-elasticity 

variables (OBJ1xDEF and OBJ1xGBYS) that explain the impact of fiscal policy in OBJ1 

regions. Accordingly, we find that a 1% decrease in the percentage deficit increases GDP 

per capita in OBJ1 regions by an additional 0.036‰ relative to GDP per capita in 

NOOBJ1 regions. Similarly, an increase in the difference between short-term and long-

term interest rates of 1% would decrease GDP per capita by 0.017‰ more in OBJ1 

regions than in NOOBJ1 regions. These differences may seem small at the aggregate 

level but, in reality, they could be significant when it comes to regions in countries with 

high deficits where, in addition, regional governments also accumulate deficits. 

The results reveal that contractionary fiscal policy, compatible with regional 

deleveraging, is effective for economic convergence in the OBJ1 regions. In contrast, 

conventional expansionary monetary policy based on declining interest rates did not 

contribute to the convergence of the less developed regions of the EU. The latter result 

indicates that the implementation of a uniform expansionary conventional monetary 

policy has not had the same impact in the centre as in the periphery, with the negative 

impact being accentuated in the peripheral regions. In addition, the less developed 

regions have been more vulnerable to the so-called liquidity trap, in which, despite low 

interest rates, financial institutions do not contribute to the dynamization of the flow of 

 
6 See OBJ1 regions in red in Figure A.1 in Appendix, page 32. 
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credit and therefore there is no significant impact of monetary policy on the real 

economy. However, it would be necessary to extend the analysis to the current 

unconventional monetary policy based on instruments such as quantitative	easing or 

forward	guidance, among others, to check its effectiveness after the economic recession 

of 2008 and during the current crisis caused by COVID-19. 

Also, given that our estimates are constructed using annual data, it could be argued that 

the results may be inaccurate. Indeed, some studies (Becker et	al., 2018; Bouayad-Agha 

et	al., 2013) have addressed this problem using quinquennial (5-year) time indices. 

However, in this paper we have preferred to strengthen the asymptotic robustness of 

our results by using annual data and then calculating long-term elasticities. 

However, both the results of model 4 and the previously analysed results of model 5 

confirm that conventional monetary policy alone was not effective in stimulating 

aggregate demand in European regions and, in particular, failed in the OBJ1 regions. For 

this reason, as these are less developed regions, fiscal policy has proven to be more 

effective in raising GDP per capita growth. This result is consistent with the findings of 

Blanchard et al. (2017), who argue that fiscal expenditures are more effective in 

Europe's peripheral regions mired in the liquidity trap than in central European regions. 

It is therefore appropriate to readjust the monetary and fiscal policy mix to achieve the 

economic, social, and territorial integration and cohesion between regions that the 

European Union so ambitiously seeks. 

 

6.	CONCLUSION		

This paper analyses the effect of ESIF and the fiscal and monetary policy mix on growth 

on 288 European regions belonging to the EU29, including Norway and the United 

Kingdom in the 2000-2018 period. Thus, unlike the previously available literature, it 

has the added value of including regions from Eastern Member States at NUTS 2 level 

and analysing the effects of the policy mix, elements not previously studied. 

The results corroborate the economic convergence of the OBJ1 regions with the rest of 

the European regions and thus the positive effect of ESIF on GDP per capita growth. In 

the analysis we find that both employment density and gross fixed capital formation are 

the most important determinants of economic growth in ESIF regions. Thus, the 
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estimated long-run elasticity of ESIF on GDP per capita of the regions is 0.5‰. A higher 

speed in the β-convergence process is thus observed than that previously found in the 

literature, presumably because the Eastern EU regions have been included. In this 

perspective, the improvement in the GDP per capita of the less developed regions 

empirically shows that the results of EU Regional and Cohesion Policy are capable of 

significantly counteracting some of the predictions of the theory of the new economic 

geography, in particular, the one that predicts a possible long-term concentration of per 

capita income in the more developed regions. 

In turn, empirical results show that public deficit reduction can contribute to 

convergence in less developed regions (provided it does not slow down the investments 

foreseen in the budgeted ESIF), while the conventional expansionary monetary policy 

of lowering interest rates hampers convergence objectives. However, liquidity traps can 

be countered by extraordinary unconventional monetary policy measures.   

It is therefore essential that policy makers adapt the policy mix to the characteristics 

and economic cycle of each Member State and its regions. Specifically, mechanisms that 

avoid lagging regions with budget deficits being excluded from European funds should 

be implemented to allow for adequate funding to complete European projects during 

recessions. However, this improvement in impact seems difficult to achieve without the 

EU making progress on fiscal harmonisation, so we believe that programmes financed 

by the EU budget could have a positive effect on those regions that are lagging behind.  

Finally, this paper is simultaneous with the launch of the Recovery Plan for Europe, a 

temporary financial instrument tied to the regular 2021–2027 budget of the EU's 

Multiannual Financial Framework (1824.3 billion euros) that includes the Next 

Generation EU funds (806.9 billion euros), and the new ESIF programme for the period 

2021-2027 with a budget of 392 billion euros. The Next Generation EU funds, following 

the Covid-19 crisis, aim to relaunch the European economy through investment in 

sustainable projects for ecological transition and digitalisation, the strengthening of 

education, and rural development. In addition, the new ESIF programme will continue 

with the objectives of integration and economic, social, and territorial cohesion of 

European regions. For this reason, this work may be useful for future regional studies 

that analyse the joint effect of the Next Generation funds and the ESIF 2021-2027 

programme on economic recovery and European interregional convergence. 
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8.	APPENDIX	

Table	A.1:	Test	results	of	panel	data	models	

Compiled by the authors using Stata.  

Figure	A.1:	European	regions	eligible	for	the	ESIF	2014‐2020	programme	 

. Model	1 Model	2 Model	3 Model	4 Model	5 Model	6

Wald	test

𝜒2 -statistic 1261.16 2650.08 2878.33 3322.14 2274.43 2396.36

p  value 0.00 0.00 0.00 0.00 0.00 0.00

Breusch	and	Pagan	test

BPLM 𝜒2 -statistic 132.63 30.97 43.75 5.73 74.64 58.99

p  value 0.00 0.00 0.00 0.00 0.00 0.00
Hausman	test

𝜒2 -statistic 174.46 486.06 464.26 403.1 999.97 428.5

p  value 0.00 0.00 0.00 0.00 0.00 0.00

Wooldrige	test

F-statistic 343.98 243.73 206.82 203.46 150.91 195.54

p  value 0.00 0.00 0.00 0.00 0.00 0.00

Pesaran	test

p  value
L1 0.00 0.00 0.00 0.00 0.00 0.00

L1LNGDPPC 0.00 0.00 0.00 0.00 0.00

LNESIFPC 0.00 0.00 0.00 0.00

LNINVPC 0.00 0.00 0.00 0.00 0.00

LNEMPDEN 0.00 0.00 0.00 0.00 0.00

LNPOPGR 0.00 0.00 0.00 0.00 0.00

LNPOPDEN 0.00 0.00 0.00 0.00 0.00
EDUC 0.00 0.00 0.00 0.00 0.00

L1LNESIFPC 0.00

L2LNESIFPC 0.00

OBJ1 0.00

EU15 1.00

DEF 0.00

GBYS 0.00

OBJ1xDEF 0.00
OBJ1xGBYS 0.00

SPILLOVER 0.69 0.69 0.69 0.69 0.69
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Source: Cranberry Products. 

Legend: regions with Objective 1 status are shown in red, regions in transition in yellow and more developed regions 
in blue. 
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