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Abstract 

 

Using a Balance-of-Payments Constrained Growth model and a Convergence Quadrants 

Diagram this paper finds evidence of economic divergence of most European Union (EU) 

peripheral member states and the EU average between 1996 and 2019. In only two cases 

– Spain and Cyprus – do we find a trend of economic convergence, but which was of an 

unsustainable nature since it was accompanied by growing external imbalances. Further, 

using a productivity convergence/divergence model this paper again finds evidence of 

productivity divergence between peripheral member states and the EU average between 

1996 and 2019, though it finds evidence of productivity convergence between 1996 and 

2008.  

In the 2009-2019 period, productivity divergence was driven by a more pronounced 

reduction in the income elasticity of exports than in the income elasticity of imports and 

by a reduction in the importance of economies of scale. 
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1. INTRODUCTION 

The European Union (EU) – Germany's liberal empire in the words of Wolfgang 

Streeck (2019) – is a peaceful 66-year-old multi-nation-state economic integration 

project based on two key propositions: more rapid joint economic growth; and, 

foremost, economic convergence, whereby poorer EU member states could aspire to 

achieve the standards of living of the most advanced EU member state economies.  

If successful on the second proposition, i.e., if its deeds matched its aims, the EU would 

become a revolutionary (liberal) empire in the sense that centers of power of the empire 

would promote the economic development of the regions (and the peoples) that 

voluntarily and willingly ceded sovereignty (i.e., political and executive powers) to 

central authorities. Thus, the EU approach to the integration of nation-states would be 

unlike, say, the European colonial empires that existed foremost between the XVIth 

and the XXth centuries, which most literature views as exploiting the colonies, exacting 

tributes or extracting economic resources, with large long-term costs to those colonies' 

economic development (Acemoglu and Robinson, 2017; Bergh et al., 2018; Cooray, 

2009).1 It would also be a showcase for the idea that enlightened centralized EU 

economic policy making would be able to export successful development policies and 

institutions to the peripheral EU member states. If the EU brought about more rapid 

economic development and economic convergence, the EU would imitate the 

achievements of past, but rare, successful federations and large economies. 

This paper focuses on the second proposition. The research question it investigates is 

whether the EU indeed promotes the more rapid economic and labour productivity 

growth of the nation-states 'distant' to the centers of power and of economic policy 

making. In other words, do the EU economic policies contribute to the economic and 

labour productivity convergence of the less economically developed and least 

internationally competitive peripheral member states or is the promised land a mirage? 

The determinants of long-term economic growth and economic convergence of 

different countries is a widely studied topic in economic theory by different schools of 

economic thought (Kaldor 1970, 1966; Thirlwall, 1979; Romer, 1986; Aghion et al., 

1998; Solow, 1957).  

                                                           
1 See Ertan et al. (2012) for an opposing perspective.  Acemoglu and Robinson (2017, p.82) argue that the 

development of the colonies depended on institutional settings, with adverse outcomes when colonization 

was "based on the control of and the extraction of rents from indigenous peoples". 



In the context of the EU's integration process, achieving economic convergence is an 

essential pillar in establishing social and economic cohesion within the EU. For 

example, according to Article 130a of the Single European Act signed in February 

1987, “In order to promote its overall harmonious development, the Community shall 

develop and pursue its actions leading to the strengthening of its economic and social 

cohesion”.  

Several policies have been established to facilitate economic cohesion in the EU, 

namely through relatively small fiscal transfers of so-called 'structural funds' for 

(regions) of member states with per capita GDP levels lower (less than 90%) than the 

EU average. 

One of the main assumptions of neoclassical growth theory is that increased economic 

integration will lead to greater economic convergence among different countries 

(Roviera-Batiz and Romer, 1991; Obstfeld and Rogoff, 1996; Barro and Alesina, 

2002). According to this view, the EU’s economic policies that translate in the 

elimination of trade barriers between member states and in the establishment of 

coordinated monetary and fiscal policies produce efficiency gains that induce a higher 

level of economic growth (Balassa, 1967), addressing the first aim of raising joint 

economic growth of EU member states. 

In the last decades, European countries have established a set of policies to increase 

economic integration, including labor and capital market liberalization, limitation of 

national industrial policies, and the establishment of the Economic and Monetary Union 

(EMU). 

It is unclear whether these policies have had positive effects in most countries.2 Several 

economists have argued that there is evidence of growing economic polarization at the 

EU and at the Euro Area level, especially with the divergence of the southern European 

Union member states relative to core member states (Celi et al., 2018; Gräbner and 

Hafele, 2020; Simonazzi, Ginzburg, and Nocella, 2013; Alcobia and Cabral, 2023). 

Krugman (1991) and Aglietta (2012) argue that increasing economic integration in 

countries with large development differentials will not enable economic convergence 

                                                           
2 The marked divergence in real GDP growth between the peripheral economies and the EU average – see 

Figure 1 – suggests that the implementation of economic policies according to the neoclassical theory does 

not seem to have produced the expected effects in terms of economic convergence. This result implies that 

the analysis of this problem of economic convergence should be extended to include other theoretical 

approaches. 



among countries and may instead contribute to increasing economic divergence. These 

authors point out that with the reduction of trade barriers, the more technologically 

sophisticated economic activities will tend to be concentrated in countries that have 

comparative advantages in the production of these goods, i.e., the EU's core member 

states.3 Since these technologically-advanced sectors exhibit significant increasing 

returns to scale (Verdoorn, 1949) the concentration of these industries in the EU's more 

advanced economies may contribute to a widening trend of economic divergence 

among its member states. 

Additionally, another important assumption of neoclassic growth theory is that 

economic convergence across countries is driven by supply-side factors and aggregate 

demand is hardly relevant to explain these dynamics. 

In contrast, and according to some Kaldorian theories (Kaldor 1970, 1966; Thirlwall, 

1979), long-term economic growth is strongly influenced by the evolution of aggregate 

demand, particularly the growth rate of exports, the main autonomous component of 

aggregate demand.4 

The continued growth of exports would make possible the existence of increasing 

returns to scale (static and dynamic) that would favor the cumulative growth of 

economies (Kaldor 1970, 1966; Myrdal, 1957). 

One of the most relevant Kaldorian-influenced models is the Balance-of-Payments 

Constrained Growth Model, also known as "Thirlwall's law" (Thirlwall, 1979). 

According to this model, differences in economic growth between countries are 

attributable to differences in the ratio of income elasticity of exports and imports. 

Structural change aimed at increasing the importance of the production of 

technologically sophisticated tradable goods would contribute to an increase in the 

growth rate of output (Gouvêa and Lima 2010; Araujo and Lima 2007).  

The paper focuses on the economic performance of the so-called EU peripheral member 

states5, analyzing the economic convergence of these countries compared to the EU 

                                                           
3 Musto (1986) was one of the first to argue that the occurrence of a regional concentration of economic 

activities in the core countries would increase divergence within the EU and that it might in time lead to a 

crisis. 
4 Kaldor (1970) also identified the importance of continued export growth to establish a cumulative growth 

dynamic by making it possible to finance imports, a necessary condition for economic growth. 

5 Hereinafter, peripheral Euro Area member states refer to Cyprus, France, Greece, Spain, Italy, Portugal 

following the literature (Gräbner et al., 2020).  



weighted average, from 1996 to 2019. 

The analysis of this period seems pertinent since it corresponds to the moment from 

which the process of nominal convergence to the creation of the Economic and 

Monetary Union occurred, also covering other relevant moments, namely the so-called 

euro crisis of 2010-2012. 

To analyze the role of increasing returns in the convergence process we empirically test 

the productivity convergence/divergence model for the economies of the peripheral 

member states and for the EU (Caldentey and Ali 2011, 2007). 

This research contributes to the literature as follows. To the best of our knowledge, this 

paper is the first to investigate the process of economic convergence/divergence of the 

Euro Area peripheral member states through demand-side factors, namely through the 

ratio of elasticities of income to exports and of income to imports and the magnitude 

of increasing returns to scale in these countries.  

The paper is structured as follows: Section 2 presents the literature review concerning 

to the various convergence models, namely the Balance of Payments Constrained 

Growth Model (Thirlwall, 1979) and the productivity convergence/divergence model 

developed by Caldentey and Ali (2011, 2007). Section 3 presents the database used and 

an economic analysis of the Euro Area peripheral member states. Section 4 introduces 

the estimated empirical results. Section 5 summarizes the previous results and presents 

the conclusions of the paper. 

 

 

2. LITERATURE REVIEW  

 

Different schools of economic thought approach the subject of economic growth and 

economic convergence with what can be considered as nearly opposing views. 

 

 

2.1 NEOCLASSICAL MODELS OF ECONOMIC CONVERGENCE 

 

A necessary condition for the possibility of convergence between economies is that the 

output growth rate of the catching-up country is higher than the growth rate of a high-

income level country. 

According to the assumptions of the early models of neoclassical theory, economic 



convergence is justified by the fact that the various productive factors (labor and 

capital) face diminishing marginal returns (Solow, 1957). As a result, poor, less-

economically developed countries, with a lower level of capital-labor coefficient, tend 

to present higher marginal productivity of capital, theoretically enabling a process 

economic convergence with the wealthier, more economically developed countries.6 

Additionally, the existence of trade and productive factors mobility also allows for the 

economic convergence process due to the tendency of factor prices equalization. 

Since knowledge is considered a non-rival good without the possibility of exclusion, 

the convergence process would also be triggered because countries below the 

technological frontier are able to replicate internally and without additional costs the 

technology used by developed countries. 

There is a diverse empirical literature analysing the possibility of β-convergence and 

σ-convergence among economies (Barro and Sala-i-Martin, 1991).7 

Some studies demonstrate the existence of economic convergence processes within the 

EU (e.g., Borsi and Metiu, 2015; Bolea, Duarte, and Chóliz, 2018). However, these 

economic convergence processes may hide important differences among groups of 

countries. Therefore, this process may not have benefited all the countries in this 

economic bloc in a homogeneous way. Espiñosa (2022) studied the possibility of 

absolute β-convergence for the countries of the European Union and concluded that the 

convergence process experienced in the EU was mainly due to the good performance 

by Eastern EU member states, which departed from a much lower development stage 

following the collapse of the Soviet Union in 1991, and not as a consequence of 

economic convergence of the EU peripheral member states, which experienced 

growing economic divergence relative to that of the EU core member states and of the 

EU average. 

The economic convergence process experienced for Eastern EU countries can be 

justified by the accession of these countries to the European Union since 2004. This 

fact allowed the integration of these economies into the value chains of the productive 

                                                           
6 Soukiazis and Castro (2005) argue that the long-term growth rate of economies will tend to converge to 

a given steady level of capital and GDP per capita. According to this view, absolute economic convergence 

among countries is an inevitable process. 

7 β-convergence means that the poorer countries' real growth rate will tend to be higher than that of wealthier 

more developed countries. Conversely, σ-convergence refers to the decrease in income dispersion across 

countries on an international scale in the long run. 



structure of the EU's core economies (Gräbner and Hafele, 2020; Simonazzi, Ginzburg, 

and Nocella 2013; Celi et al., 2018) 

One caveat of absolute β-convergence is that it merely supposes that different countries 

reach the same steady state level in the long run if they have identical structural 

characteristics, namely in terms of the savings rate, R&D expenditures, education level, 

investment rate, and technological level, among others. 

To address the previous criticism, the New Growth Theory introduced the concept of 

Conditional β-convergence (Barro and Sala-i-Martin, 1991; Mankiw, Romer, and Weil, 

1991). 

One of this theory’s main arguments is that endogenous factors will influence the 

possibility of economic convergence ("Conditional Convergence"). Thus, the 

production of knowledge and the accumulation of human capital would be essential 

(Becker, 1962), namely through greater investment in training, educational level of the 

population, and increased allocation of resources to R&D activities. In this way, it 

would be possible to prevent diminishing marginal returns, and the long-term output 

growth would be stimulated by economic policies that encourage technological 

progress, learning by doing, and innovative activities (Romer, 1986; Aghion et al., 

1998). 

One of the conclusions of this new neoclassical inspired theory is that economic 

convergence processes between countries with different productive structures are 

unlikely to occur.  In this case, developed and poor countries will converge into 

different steady-states. 

For this reason, in the context of conditional convergence, the equalization of per capita 

income levels among the different economies will not occur. 

 

 

2.2 DEMAND SIDE APPROACH: KALDORIAN MODELS OF 

CONVERGENCE 

 

Unlike most the neoclassical theory of economic growth, which generally assumes the 

hypothesis of constant returns to scale8, Kaldorian inspired theories of economic 

growth initially developed by Myrdal (1957), among others, are based on the 

                                                           
8 The notable exception is the New Growth Theory (Romer, 1986; Aghion et al., 1998). 



hypothesis of increasing returns to scale. Myrdal justifies economic disparities between 

countries or regions due to the possibility that some economies experience a cumulative 

growth trend. 

Given initial differences in income and technology, productive factors do not move 

from rich to poor countries, but the opposite may happen. The author argues that the 

labor factor moves from poor countries to rich countries seeking better wages, and 

capital factor moves to rich countries seeking lower economic risks, a greater supply 

of skilled labor, and thus, greater opportunities for economic returns, since more 

advanced economies benefit from more significant increasing returns to scale. In 

parallel, trade would have an asymmetric impact, benefiting mainly high-income 

countries, because they produce goods with higher value added and higher increasing 

returns to scale.9 

Kaldor (1966, 1970) developed his growth theory based on the principles previously 

stated by Myrdal. The author also highlighted the role of increasing returns to scale 

through the existing relationship with Verdoorn's law, i.e., the existence of a positive 

relationship between the growth rate of productivity and the technical progress that 

occurs due to increasing aggregate demand (Verdoorn, 1949).10 There is extensive 

empirical support for Verdoorn's law hypothesis (Storm and Naastepad, 2012, 2017). 

The increasing returns to scale would arise from gains from productive specialization, 

allowing technical progress (Young, 1928). 

The algebraic formalization of the previous model was developed by Dixon and 

Thirlwall (1975) through the Dixon-Thirlwall model. In this model, the authors 

consider exports the main autonomous component leading to economic growth. 

Thus, differences in economic growth are explained by differences in the income 

elasticity of exports and the level of increasing returns to scale. 

Thirlwall extended the previous model to include the import function and thus the 

balance of payments equilibrium through developing the Balance-of-payments 

Constrained growth model (Thirlwall, 1979). 

 

                                                           
9 Increased economic integration between countries accentuates these divergence-inducing effects 

(Krugman, 1991; Aglietta, 2012). 

10 These increasing returns to scale are particularly intense in the manufacturing sector. Kaldor (1966) 

identified the manufacturing sector as the engine of economic growth due to the observed causal 

relationship between output growth and productivity growth in manufacturing. 



 

 

2.3 THE BALANCE-OF-PAYMENTS CONSTRAINED GROWTH MODEL 

 

The balance-of-payments constrained growth model is influenced by the early work of 

Harrod (1933), in which it is assumed that an exogenous change in exports has 

multiplier effects on output and employment. 

In this model, the current account balance may constrain the output growth rate below 

the potential output level. Thus, it can be seen that there may be a demand restriction 

on economic growth (McCombie and Thirlwall, 1994).11 

In the simple version of Thirlwall's law, it is considered that there are no external capital 

flows, and for that reason, the balance of goods and services must remain balanced. 

Equation (1) specifies the balance of payments constraint without capital flows: 

                                               𝑃 , 𝑋 = 𝐸 𝑃 , 𝑀                                                           (1) 

By applying a logarithmic to both sides of the equation and deriving it, we obtain 

equation (2) specified in terms of growth rates: 

 

                                      𝑝 ,  + 𝑥  = 𝑒  + 𝑝 ,  + 𝑚                                                       (2) 

 

where, 𝑝 ,   and 𝑝 ,  represent the growth rates of the national and foreign price indexes 

(exogenous component), respectively, 𝑒  represents the rate of change of the nominal 

exchange rate, and 𝑚  represents the growth rate of imports. 

Thus, the export and import functions (time differentiated) can be described by the 

following expressions: 

 

                   𝑥 = η  (𝑒  - 𝑝 , - 𝑝 , ) + ε   
𝑧       η  > 0 ,  ε   >  0                                  (3) 

                       𝑚  = 𝛳  (𝑒  + 𝑝 ,   – 𝑝 ,  ) + π 𝑦             𝛳  < 0,  π  > 0                        (4)        

 

where η   and 𝛳  represent the price elasticity of exports and imports, ε   
and 

                                                           
11 The achievement of an external equilibrium may not allow for the fulfillment of the internal equilibrium, 

i.e. the level of aggregate demand lower than the level of potential output (Swan, 1956). 



π   represents the income elasticity of exports and imports,  y  and 𝑧   represents the 

growth rate of domestic and foreign output, respectively. 

Substituting expressions (3) and (4) into (2), we obtain:  

 

                                          𝑦 , =  
(  )    – ,  

 
                                        (5) 

where 𝑦 ,  represents the output growth rate consistent with the balance of payments 

constraint: 

When 𝑦   > 𝑦 ,  , the effective growth rate is higher than the output growth rate 

consistent with the balance of payments constraint. In this way, growing external 

imbalances will occur, which are not sustainable in the long run, even with foreign 

capital inflows. 

In this situation, the adjustment variable tends to be household income, which must be 

reduced, mainly through an increase in unemployment, with negative impacts. 

The empirical evidence available in the literature suggests that the price elasticity of 

exports (and imports) is not relevant, either because estimated elasticity coefficients are 

usually not statistically significant or their magnitude is small or negligible. In general, 

relative prices are considered to be neutral in the long run (Léon-Ledesma 2002; 

Soukiazis, Cerqueira and Antunes, 2013; Carvalho and Lima, 2009).12 Additionally, 

the literature shows that the deterioration of price-competitiveness does not prevent an 

increase in the export market shares of some economies (Ban and Adascalitei, 2020; 

Bierut and Kuziemska-Pawlak, 2017). 13, 14 

Thus, if we assume that relative prices are neutral in the long run (𝑒  + 𝑝 ,   – 𝑝 , ≈ 

0), then, given (3), expression (5) becomes:  

 

                            𝑦 , =         (6)        or    𝑦 ,  =             (7)           

 

In Thirlwall's law, the ratio of elasticities of income to exports and of income to imports  

                                                           
12 Bahmani et al (2013) empirically demonstrated that the Marshall-Lerner condition tends not to hold. 

13 The export market share is the weight of a given country's exports in World aggregate exports. This 

indicator is a measure of the international competitiveness of a country's exports. 

14 This situation is defined as the Kaldor Paradox (Kaldor 1978). 



(hereinafter, for simplification,  the ratio of elasticities) , i.e.,    , can be considered a 

proxy for the non-price competitiveness of economies, being influenced by the 

production specialization profile, quality and technological intensity of the goods 

produced (Cerqueira and Soukiazis, 2012; Thirlwall 2011). 

Several studies have used Thirlwall’s law to analyze the international competitiveness 

of Euro Area peripheral member states, namely Portugal (Soukiazis, Cerqueira and 

Antunes 2013; Soukiazis and Antunes, 2011), Spain (Alonso, 1999; Léon-Ledesma, 

1999), Italy (Soukiazis, Cerqueira and Antunes 2014; Bagnai, 2016), Greece 

(Soukiazis, Antunes and Kostakis 2018), Cyprus (Pattichis 2004) and France (Charles, 

Dallery and Marie 2022). 

 

 

2.4 MODEL OF CONVERGENCE/DIVERGENCE OF PRODUCTIVITY 

UNDER BALANCE-OF-PAYMENTS CONSTRAINT  

 

Several studies address the possibility of cumulative growth trends as a determinant for 

a dynamic of convergence or divergence among countries (Amable, 1993; Atesoglu, 

1994; Léon-Ledesma, 2002). 

Léon-Ledesma (2002) developed a growth model in which opposing economic effects 

will drive the possibility of economic convergence or divergence between countries. 

The possibility of economic convergence would be influenced by the existence of 

technological gaps between economies, i.e., the possibility for countries far from the 

technological frontier to absorb the "state of the art" technological level through 

knowledge transfer (Verspagen, 1991). In contrast, differences in the level of increasing 

returns, different allocations of resources to R&D activities and learning-by-doing have 

contributed to more significant economic divergence between countries. 

Following Léon-Ledesma's assumptions, Caldentey and Ali (2007, 2011) developed a 

model that introduces the possibility of convergence or divergence, encompassing 

principles of cumulative growth.  These convergence or divergence processes are 

induced by technological transfers between the leader and the follower country. 

Thus, due to various factors, namely differences in the educational level of the labor 

force, capitalization of firms, quality of infrastructures and sophistication of the 

productive structure, the follower country cannot operate at the technological frontier 



(Verspagen, 1991). Therefore, the capacity of the follower country to take advantage 

of technological transfers from the leader will depend on its ability to mobilize 

resources to transform its institutions and specialization profile (Fagerberg and 

Verspagen, 2002). 

Another particularity of Caldentey and Ali's (2007, 2011) model is the inclusion of the 

balance of payments constraint, according to Thirlwall's (1979) assumptions for the 

follower country. 

One of the assumptions of the model is that the technological gap between the leader 

and the follower is given by the productivity ratio (in logarithms). Algebraically the 

model can be described by the following expression: 

 

                                                             𝐺𝐴𝑃 = ln ,

 ,
                                                  (8) 

 

The gap growth rate, 𝑔 , is given by the difference in the growth rate of productivities 

between the two economies: 

 

                                                     𝑔 = 𝑝 , −  𝑝 ,                                                        (9) 

 

The productivity function is given by an autonomous term (𝑞 )  and the Verdoorn 

coefficient (Verdoorn, 1949; Dixon and Thirlwall, 1975): 

 

                                                   𝑝 , = 𝑞 , + λ , z,                                                     (10) 

                                                   𝑝 , = 𝑞 , + λ , y ,                                                 (11) 

 

where 𝑝 ,  and 𝑝 ,  represent the productivity growth in the leader and follower 

countries. λ ,  and λ ,  is referred to as the Verdoorn coefficient in the leader and the 

follower countries and captures the effect of the increasing returns that occur due to 

productive specialization.  Thus, we expect that the Verdoorn coefficient is more 

intense in the leader than in the follower (i.e.  λ ,  > λ , ). 

Thus, by substituting expression (5) into (11) and substituting expressions (11) and (10) 



into expression (9), we can construct the productivity convergence model:15 

 

                                 𝑔 = (𝑞 , 
 - 𝑞 , ) + z  (λ ,  - λ ,

  )                                            (12) 

 

Several economic mechanisms will influence the possibility of economic convergence 

or divergence between different countries. On the one hand, a higher growth rate of the 

leader country leads to a divergence trend due to the Verdoorn coefficient (z λ , ).16 For 

this reason, the leader country's output growth rate contributes to an increase in the 

productivity gap of magnitude λ , . 

On the contrary, growth in the leader country also generates a convergent effect by 

influencing the economic growth rate in the follower country. The strength of this 

signal will depend on the relative elasticities (  ), weighted by the Verdoorn coefficient 

(λ , ).17 

As shown, the follower country’s growth rate will be influenced by the growth rate of 

the leader country. In cases where the leader is in recession, this will also negatively 

impact the follower's growth rate. 

If  𝑔  > 0, there is a divergence between the follower and the leader country, and if 𝑔  

< 0, the opposite scenario occurs. 

The model concludes that the possibility of convergence or divergence will depend on 

the relative intensity of Kaldor's and Thirlwall's effects. 

Since it is assumed that the Verdoorn coefficient is more intense in the leader country 

than in the follower country (i.e. λ ,  > λ , ), the likelihood of convergence depends on 

the fact that the Verdoorn coefficient ratio is less unfavorable than the income 

elasticities ratio ( ,

,
 <   ).  

Economic divergence occurs through the cumulative growth trend (Kaldor effect) and 

convergence occurs due to Thirlwall's law (Thirlwall effect). 

 

 

                                                           
15 Since these are constants without economic meaning, we will consider that 𝑞 , 

 and 𝑞 , = 0. 

16 Also referred to as the Kaldor effect. 

17 Also referred to as the Thirlwall effect. 



3. DATABASE AND ANALYSIS OF PERIPHERAL MEMBER STATES 

 

The empirical analysis developed here will test Thirlwall's law for the so-called Euro 

Area (and EU) peripheral member states. Additionally, it will estimate the coefficients 

of Ali and Caldentey's model (2007, 2011) to analyze the possibility of convergence 

against the GDP growth of the EU-28 (hereinafter, simply EU average)  in two periods: 

between 1996 and 2008, and between 2009 and 2019, given the significance of the 

global financial crisis of 2007-2009, which marked the beginning of what graphically 

seems like a structural break in the long term trends of economic growth in the EU 

average and, particularly, in the Euro Area peripheral member states (see Figure 1). 

The test of economic convergence for the peripheral member states against the EU 

average seems appropriate since, the peripheral member states economies – here 

identified as Cyprus, France, Greece, Italy, Portugal and Spain, following other 

literature (Grabner et al. 2020) – had similar characteristics during these periods, 

namely a low export share, a relatively high average unemployment rate, a high level 

of public debt, and, lastly, persistent current account deficits.  

The reason for the sub-period analysis lies in the fact that these economies were heavily 

affected in the context of the global financial crisis of 2007-2009 and of the euro crisis 

of 2010-2012. Some of the peripheral member states avoided default through EU-IMF 

bailouts (loans with strict conditionality), which implied adjustment programs based on 

a strategy of fiscal austerity (Storm and Naastepad, 2015; Flassbeck and Lapabitsas, 

2013). 

The data covers 1996-2019, and the primary source is AMECO, the European 

Commission's main macroeconomic database. Additionally, World Bank data have also 

been used. A summary table with the description of the variables can be found in the 

Appendix (Table 1). 

We assume that the variables are stationary. Two reasons sustain this decision.  The 

first, the variables used are expressed in growth rates (exports, imports, economic 

growth, labor productivity, foreign growth, relative prices), which suggests that the 

variables are stationary in levels.  Second, unit root tests display low predictive power 

for small samples (Greene, 2003). 

In order to compare the economic convergence/divergence of the Euro Area peripheral 

member states against the EU average we will examine the relationship between growth 

performance and the current account balance. Thus, according to Thirlwall's law, a 



country's economic growth may be constrained by the sustainability of external 

accounts. 

 

Figure 1: Real GDP growth of the EU average and of the Peripheral member 

states, weighted average (1995 = 100) 

 

Source: World Bank. author calculations. 

 

Figure 1 and Figure 2 compare the output growth and the current account balance of the 

peripheral member states with the EU average between 1996 and 2019. Figure 1 suggests 

that between 1996 and 2005, the peripheral economies' real GDP did not converge to the 

EU average, but at least it did not diverge, with both groups of economies presenting 

roughly identical growth rates.18 Beginning in 2008-2009 and, particularly, between 2010 

and 2012, following the adoption of a fiscal austerity strategy by EU and Euro Area 

authorities, including bailouts and adjustment programs of some peripheral member states, 

the economic divergence of these countries became even more pronounced. A more 

detailed analysis of the actual causes of these countries’ economic divergence is beyond 

the scope of this article.19 

                                                           
18 Until the 2008, several countries, namely Greece or Spain, continued to exhibit a trajectory of economic 

convergence. However, this good performance was largely influenced by the development of asset bubbles, 

particularly in the real estate sector (Buendía, 2020; Holinski, Kool, and Muysken, 2012; Botta, 2014). 

19 There is extensive literature covering the reasons for the underperformance of these economies since the 

mid-1990s (e.g., Gräbner and Hafele, 2020; Celi et al., 2018; Alcobia and Cabral, 2023; Rossi and Bresser-



Figure 2 presents current account data in percentage of GDP for the peripheral member 

states and the EU average for the same period. It finds that especially in the pre-2008 

period, the peripheral member states ran significant current account deficits, and thereby 

failed to satisfy the intertemporal balance of payments constraint (Hein et al., 2012). In 

the 2009-2019 period, the implementation of fiscal austerity policies likely contributed to 

reducing the current account deficits of these countries. In contrast to the previous 1996-

2008 period, the acceleration of economic growth in these countries ceased to be 

associated with an increase in current account deficits. 

 

 

Figure 2: Current account balance in percentage of GDP, EU average versus 

peripheral member states (weighted averages20) 

 

Data: AMECO; author' calculations. 

 

3.1 ESTIMATION OF THIRLWALL LAW FOR THE PERIPHERAL MEMBER 

STATES 

 

In this section we will estimate Balance-of-Payments Constrained Growth following 

Thirlwall (1979). First, we estimate the export and import demand functions according to 

the following expressions: 

                                                           
Pereira, 2015). 

20 To calculate the respective weighted averages, real variables were used. 



 

                                                  𝑥 =  𝛼 + η 𝑟𝑝  + 𝜀 𝑧 +  ρ                                                   (13) 

 

                                           𝑚 =  𝜑 + 𝛳 𝑟𝑝
𝑡
 + π𝑡𝑦𝑡 + Ω                                                (14)          

 

Thus, the growth of real exports will depend on the relative growth of foreign income 𝒛𝒕 

(EU-28 GDP21 growth rate subtracted by the GDP of the individual peripheral member 

state) and the growth rate of relative prices 𝒓𝒑𝒕, that is, the difference between the growth 

rate of the price of exports and the price of imports. Therefore, it is expected that η  < 0 

and that  𝜀  > 0. 

Real import growth depends on domestic GDP growth 𝒚𝒕 and also the relative price growth 

𝒓𝒑𝒕. It is expected that 𝛳  > 0 and that π  > 0. 

 

 

Table 1 – Estimations of the export function (equation 13) 

 CYPRUS FRANCE GREECE ITALY PORTUGAL SPAIN 

VARIABLES (1) (2) (3) (4) (5) (6) 

 η  0.0535 -0.697** -1.158** -0.753*** 0.100 -0.143 

 (0.750) (0.324) (0.475) (0.241) (0.269) (0.271) 

 𝜀  1.514*** 2.013*** 4.430*** 2.468*** 2.129*** 2.425*** 

 (0.295) (0.283) (0.571) (0.344) (0.345) (0.275) 

Constant 1.046 0.313 -1.871 -2.377** 0.884 0.435 

 (0.815) (0.568) (1.099) (0.936) (0.915) (0.589) 

Observations 24 24 24 24 24 24 

R-squared 0.329 0.717 0.797 0.816 0.636 0.701 

Robust standard errors in parenthesis. *, **, *** represent statistical significance at levels of 10%, 5% 

and 1%. 

 

 

In the case of the export function, relative prices and foreign income are assumed to be 

exogenous. Therefore, it was estimated through Ordinary Least Squares (OLS) robust of 

autocorrelation and heteroscedasticity.22 The results of the regression estimations for the 

                                                           
21 Considering that the weight of intra-EU exports of the most EU member states was between 50 and 75 

per cent of total, it appears to be an adequate proxy for foreign income. 

22 We use the “vce(robust)” option from Stata software. 



peripheral member states can be viewed in Table 1. It is confirmed that foreign income is 

the most relevant explanatory variable of export growth, being significant at 1% in all 

regressions. That is, this estimate suggests that higher EU average real GDP growth results 

in a higher rate of growth of real exports of the peripheral member states. 

Concerning the import demand function, the literature addresses endogeneity problems 

between the GDP growth and import growth rates (Atesoglu 1993, 1994; Soukiazis and 

Antunes, 2011; Charles, Dallery, and Marie, 2022). 

Therefore, we tested for endogeneity23 to check if we can consider the variable 𝒚𝒕 as 

exogenous. In cases that exhibit endogeneity, we used the Two-Stage Least Squares 

(2SLS) estimator in order to obtain consistent estimators.24 In these cases we will consider 

as instrumental variables the growth rate of the GDP deflator, growth rate of real gross 

fixed capital formation, and the growth rate of private consumption.25 

In situations where the endogeneity hypothesis is rejected, we will again use the OLS 

estimator. The results are shown in Table 2. 

Note that only in Cyprus and Spain, the variable 𝑦   is endogenous. In these cases, we also 

performed Sargan's test26 (Sargan, 1988), in which it was shown that the chosen 

instrumental variables were valid. Lastly, the fact that the Cragg-Donald F-statistic27 is 

statistically significant at 1% suggests that the instrumental variables are not weak (Stock 

and Yogo, 2005). 

Our analysis finds that domestic demand is the most relevant explanatory variable of 

import demand, which is also statistically significant at the 1% level in all specifications 

of our model. Price elasticity of imports is not statistically significant in any our model 

specifications. Only in the case of Greece does the Marshall-Lerner condition hold. 

 

 

                                                           
23 We use the “estat endogenous” test from Stata software. 
24  We use the “ivregress 2sls” command from Stata software. 

25 In this paper we did not use lagged endogenous variables as instruments since it results in nonsensical 

coefficients estimates, statistical significance, and robustness. The chosen approach is quite common in the 

literature (e.g., Soukiazis and Antunes 2011; Dallery and Marie 2022; Leško and Muchová, 2020; Léon-

Ledesma 1999). 

26 We use the “estat overid” test from Stata software. 

27 We use the “estat firststage” test from Stata software. 



Table 2 – Estimations of the import function (equation 14) 

 CYPRUS FRANCE GREECE ITALY PORTUGAL SPAIN 

VARIABLES (1) (2) (3) (4) (5) (6) 

π  1.668*** 2.977*** 1.579*** 2.811*** 2.147*** 2.650*** 

 (0.469) (0.370) (0.328) (0.275) (0.260) (0.376) 

𝛳  -0.151 -0.00790 -0.143 -0.0777 0.417 -0.537 

 (0.829) (0.341) (0.727) (0.273) (0.389) (0.446) 

Constant -0.896 -0.464 2.989* 1.045* 0.945 -1.267 

 (2.102) (0.748) (1.468) (0.520) (0.797) (1.232) 

Observations 24 24 24 24 24 24 

R-squared 0.277 0.799 0.503 0.798 0.747 0.723 

Endogeneity 

test 

𝜒 =5.249 𝜒 = 1.572 𝜒 = 0.083 𝜒 = 0.186 𝜒 = 0.682 𝜒 = 4.143 

 (0.0220) (0.2099) (0.7734) (0.6661) (0.4091) (0.0418) 

Sargan test 𝜒 = 0.849 - - - - 𝜒  =   2.965 

 (0.6541) - - - - (0.2270) 

Weak 

instruments: 

𝐹( , ) =    34.981 - -  - - 𝐹( , ) = 142.669 

(0.0000) - - - - (0.0000) 

Robust standard errors in parenthesis. *, **, *** represent statistical significance at levels of 10%, 5% and 

1%.  

 

 

As we have concluded through expression (6), the possibility of economic convergence is 

affected by the ratio of elasticities in the different economies. Figure 3 shows the ratio of 

income elasticities for the peripheral member states. Only in the case of Greece do we 

estimate the ratio of elasticities to be greater than 1. 

 

 

 

 

 

 

 

 

 

 



Figure 3: Ratio of elasticities of the peripheral member states 

 

Source: Author calculations based on econometric results from Tables 1 and 2. 

 

Carrying out algebraic transformations, expression (6) becomes:                      

                                                        
 

,  =                                                                    (15) 

According to expression (15), economic convergence with the maintenance of external 

account balance (𝑦  
,  > 𝑧 ) requires that the income elasticity of exports is greater than 

the income elasticity of imports (ε   > 𝜋 ).28 

One of the most relevant models for assessing the possibility of economic convergence is 

the Convergence Quadrant Diagram developed by Cimoli, Porcile, and Rovira (2010).29 

According to the authors, the countries can be in the following four situations: sustainable 

convergence, unsustainable convergence, sustainable divergence, and unsustainable 

divergence.  

Sustainable convergence corresponds to a situation where domestic output growth is 

higher than foreign output growth, and the current account tends to be balanced or positive. 

For this scenario to occur, the ratio of income elasticities of exports and imports must be 

                                                           
   28 Known as the 45-degree rule (Krugman, 1989). 

29 Leško and Muchová (2020) also performed the convergence quadrants study for the Central and Eastern 

Europe Region. 



greater than the ratio of growth rates (   >
 

 >1). 

In the unsustainable convergence situation, despite the fact that the growth of domestic 

output is higher than foreign output growth, there is a tendency for the accumulation of 

external imbalances. For this scenario to occur, the ratio of elasticities is lower than the 

ratio of growth rates (   <
 

 >1). 

The case of unsustainable divergence is the most harmful scenario, since the domestic 

output growth is lower than foreign output growth, creating additional external 

imbalances. For this scenario to occur, the ratio of elasticities is lower than the ratio 

between the domestic and foreign growth rates, and necessarily lower than unity (   <
 

 

<1). 

Finally, domestic output growth is lower than foreign output growth in sustainable 

divergence, and external imbalances do not occur. For this scenario to occur, the ratio 

between the domestic and foreign growth rates are less than one and less than the ratio of 

elasticities (   <
 

 <1). 

In Figure 4 is analyzed the relationship between the ratio of elasticities (y-axis) compared 

to the ratio between the domestic and EU average growth rates (x-axis). When the y-axis 

is greater than 1, we find economic convergence relative to the EU average, and when the 

x-axis is greater than 1, the ratio of elasticities is favorable. 

The ratio of elasticities that are derived from our econometric results (see Tables 1 and 2) 

suggest that between 1996 and 2019 only Cyprus and Spain present a tendency of 

economic convergence to the EU average. Since the ratio of elasticities was unfavorable 

also for these two member states, it eventually revealed an unsustainable convergence 

regime, with the accumulation of external imbalances.  

In opposition, France was in unsustainable divergence, and Portugal and Greece were in 

sustainable divergence scenarios during the entire period of 1996 to 2019. Some authors 

(Storm and Naastepad, 2015; Felipe and Kumar, 2014; Alcobia and Cabral, 2023) argue 

that lack of economic convergence of most peripheral member states is the result of low 

non-price competitiveness in manufactured goods production.30 

                                                           
30 These economies specialize on non-advanced technological goods manufacturing, with a specialization 

profile closer to emerging countries than to developed countries (Storm and Naastepad, 2015; Felipe and 

Kumar, 2014). 



Figure 4: Economic convergence quadrants diagram for peripheral member 

states relative to the EU, 1996-2019  

 

Source: Author calculations based on econometric results from Tables 1 and 2.  

 

3.2 BALANCE OF PAYMENT CONSTRAINED GROWTH EQUILIBRIUM 

 

After estimating the income elasticities for imports and exports we can verify Thirlwall's 

law and compare it with the effective growth rate for the 1996-2019 period. 

Table 3 presents the effective output growth rate (𝑦 ), the income elasticity of exports (𝜀 ), 

the income elasticity of imports (𝜋), and the output growth rate consistent with the balance 

of payments constraint (𝑦 , ). Column 7 displays the difference between the growth rate 

calculated using Thirlwall's law and the actual growth rate, and finally, column 8 displays 

the current account balance in individual countries (in percentage of GDP). 

According to Thirlwall's law it can be seen that some countries, namely Spain and Cyprus 

have grown above the output growth rate consistent with the balance of payments 

constraint which has led to the accumulation of growing external imbalances, as shown in 

column (8).  

Portugal and particularly Greece experienced growth rates that were in theory below the 

output growth rate consistent with the Balance-of-payments-constraint according to 



Thirlwall’s law. Nonetheless, these countries ran sizeable current account deficits. The 

reasons for these forecast errors may be related to the assumptions of Thirlwall's law itself, 

namely the consideration that the external and public accounts are balanced and that 

relative prices are not neutral in the long run.31 

The Thirlwall equation estimated according to equation (7) is better at predicting the 

current growth rate since the average forecast error is lower32 (0.38) compared to 

expression (6) where the average forecast error is 0.62. 

Our results suggest that the peripheral countries should establish public policies with the 

purpose of increasing the income elasticity of exports and decreasing the domestic income 

elasticity of imports, in order to increase the output growth without jeopardizing the 

possibility of maintaining balanced external accounts. Changes in the sectoral composition 

can also affect the performance of an economy at the international trade level (Gouvêa and 

Lima, 2010; Araujo and Lima, 2007).33  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
31 Several studies accept the existence of public and trade imbalances and in which the relative prices are 

not neutral, and therefore the average forecast errors are much smaller compared to the standard situation 

(Soukiazis, Antunes, and Kostakis, 2018; Soukiazis, Cerqueira, and Antunes, 2013). 

32 Difference between 𝐲𝒃𝒑,𝒕 and 𝒚𝒕. 

33 Several analyses find evidence that economic sectors with greater technology intensity tend to have 

higher income elasticities of exports (Jayme, Romero, and Silveira, 2011; da Silva Catela and Porcile, 2012; 

Cimoli, Porcile, and Rovira, 2014; Romero and McCombie, 2016). 



Table 3 – Balance of payments equilibrium growth rates for peripheral member 

states, 1996-2019 

 𝒚𝒕 𝒙𝒕 𝜺 𝝅 𝒚𝒃𝒑,𝒕
∗ =

𝒙

𝝅
 𝒚𝒃𝒑,𝒕

∗∗ =
𝜺𝒛

𝝅
 𝐲𝒃𝒑,𝒕 − 𝒚𝒕 𝒏𝒙𝒕 

COUNTRY (1) (2) (3) (4) (5) (6) (7) (8) 

Cyprus 2.93 3.77 1.51 1.67  1.62 -1.31 -6.46 

     2.26  -0.67  

France 1.65 4.01 2.01 2.98  1.21 -0.44 0.28 

     1.34  -0.31  

Greece 0.89 5.74 4.43 1.58  5.08 4.19 -7.20 

     3.63  2.74  

Italy 0.61 2.46 2.47 2.81  1.73 1.12 0.28 

     0.88  0.27  

Portugal 1.45 4.75 2.13 2.15  0.82 -0.63 -5.72 

     2.21  0.76  

Spain 2.18 4.43 2.43 2.65  1.06 -1.12 -2.40 

     1.67  -0.51  

Average error (𝑦 ,
∗ − 𝑦 ) = 0.62; Average error (𝑦 ,

∗∗ − 𝑦 ) = 0.38. 

 

 

4. ESTIMATED PARAMETERS FOR THE 

PRODUCTIVITYCONVERGENCE/DIVERGENCE MODEL 

 

We will again estimate the exports and imports functions for the peripheral member states. 

First, we will perform the Breusch and Pagan Lagrangian multiplier test and Hausman 

(1978) test34 to decide whether to use the Pooled Ordinary Least Squares, the Fixed-Effects 

(FE), or the Random-Effects (RE) model specifications. In this way we will check whether 

the effects are individual, fixed, or random.  Again, all estimates are corrected for 

autocorrelation and heteroscedasticity.35 The results of the regressions estimations for the 

Export Function for peripheral member states can be seen in Table 4. 

We find again that foreign income is statistically significant variable at 1% in both 

regressions. In the 2009-2019 period, income elasticity of exports in the peripheral member 

                                                           
34 We will implement the commands "xttest0" and "hausman" from Stata software. 

35 We use the “vce(robust)” option from Stata software. 



states has shown a significant reduction, - undermining the possibility of convergence of 

these economies. 

Regarding price-elasticity of exports this variable presents the expected result, although it 

presents a small coefficient. Thus, it is shown that export adjustments tend to occur mostly 

through changes in quantities. 

 

Table 4 – Estimations of the export function for peripheral member states 

 1996-2008 2009-2019 1996-2019 

VARIABLES (1) (2) (3) 

η  -0.222 -0.385 -0.418* 

 (0.166) (0.196) (0.169) 

𝜀  4.070*** 2.437*** 2.469*** 

 (1.024) (0.262) (0.404) 

Constant -4.828** 0.332 -0.212 

 (1.999) (0.299) (0.738) 

Observations 72 72 144 

Number of countries 6 6 6 

R-squared 0.3245 0.7363 0.548 

LM test 𝜒 = 9.08 𝜒 = 4.71 𝜒 = 0.00 

P-value [0.0013] [0.0150] [1.0000] 

Hausman test 𝜒 =2.28 𝜒 =6.69 𝜒 =10.62 

P-value [0.3192] [0.0353] [0.0049] 

Robust standard errors in parenthesis. *, **, *** represent statistical significance at levels of 10%, 5% 

and 1%.  

 

In terms of the import demand function, we will again perform the endogeneity test36 to 

examine whether we can consider the variable 𝒚𝒕 exogenous. 

Since the endogeneity hypothesis is not rejected in any of the specifications, we used Two-

Stage Least Squares (2SLS) estimator to obtain consistent estimators.37, 38 The results can 

be seen in Table 5. 

                                                           
36 We use the “endog” option from Stata software. 
37 We will use the same instrumental variables. 

38  We use the “xtivreg2” command from Stata software. 



Again, in both regressions, the income elasticity of imports presents the expected sign, and 

is statistically significant at 1%. In 2009-2019 period, the income elasticity in the peripheral 

member states also presented a significant reduction - positively contributing to 

productivity convergence in these countries. 

 

Table 5 – Estimations of the import function for peripheral member states 

 1996-2008 2009-2019 1996-2019 

VARIABLES (1) (2) (3) 

π  2.828*** 2.085*** 1.953*** 

 (0.336) (0.193) (0.151) 

𝛳  -0.163 -0.245 -0.248 

 (0.249) (0.231) (0.206) 

Constant -2.155** 1.268*** 1.953*** 

 (1.006) (0.038) (0.151) 

Observations 72 72 72 

Number of countries 6 6 6 

R-squared 0.182 0.591 0.544 

LM test 𝜒 = 7.39 𝜒 = 0.00 𝜒 = 0.00 

P-value [0.0033] [1.0000] [1.0000] 

Hausman test 𝜒 = 5.07 𝜒  = 8.90 𝜒  = 15,26 

P-value [0.0792] [0.0117] [0.0005] 

Endogeneity test 𝜒 = 8.906 𝜒 = 8.047 𝜒 = 9.426 

P-value     [0.0028] [0.0046] [0.0021] 

Weak instruments 

 

31.444 143.175 305.305 

P-value [0.0000] [0.0000] [0.0000] 

Sargan- test 𝜒 = 1.672 𝜒 = 3.620 𝜒 = 5.224 

P-value [0.4335] [0.1636] [0.0734] 

Robust standard errors in parenthesis. *, **, *** represent statistical significance at levels of 10%, 5% 

and 1%.  

 

Concerning the estimations of the productivity function for the peripheral member states 

and the EU average, we find that the Verdoorn coefficient (λ ) is statistically significant at 

the 1% level in all model specifications. 



As expected, the Verdoorn coefficient is much smaller in the peripheral member states, and 

these differences have widened in the 2009-2019 period. 

 

Table 6 – Estimations of the labour productivity function for peripheral member 

states and EU average 

 PERIPHERAL MEMBER STATES EU AVERAGE  

 1996-2008 2009-2019 1996-2019 1996-2008 2009-2019 1996-2019 

VARIABLES (1) (2) (3) (4) (5) (6) 

       

 λ  0.512*** 0.253*** 0.385*** 0.676*** 0.538*** 0.606*** 

 (0.091) (0.054) (0.0397) (0.035) (0.026) (0.0198) 

Constant -0.273 -0.041 0.0203 0.179 0.099 0.222*** 

 (0.471) (0.151) (0.128) (0.269) (0.178) (0.0831) 

Observations 72 72 144 336 336 672 

Number of 

countries 

6 6 6 28 28 28 

R-squared 0.3150 0.2525 0.399 0.5272 0.5752 0.592 

LM test 𝜒 = 53.27 𝜒  = 10.54 𝜒  = 0.01 𝜒 = 240.72 𝜒  = 63.12 𝜒 = 330.11 

P-value [0.0013] [0.0006] [0.4547] [0.0000] [0.0000] [0.0000] 

Hausman test 𝜒 = 0.04 𝜒 = 7.19 𝜒 =  0.01 𝜒 = 2.19 𝜒 =  0.63 𝜒 = 4.76 

P-value [0.3192] [0.0073] [0.9063] [0.1390] [0.4255] [0.0292] 

Robust standard errors in parenthesis. *, **, *** represent statistical significance at levels of 10%, 5% and 

1%.  

 

Table 7 presents data about the structural characteristics of the peripheral member states for 

the occurrence of convergence of the productivity of labour with the EU average. While 

between 1996 and 2008, the estimates parameters suggest a tendency for productivity 

convergence of the peripheral member states, in the 2009-2019 period, this previous trend 

ceased, and this paper finds evidence of productivity divergence between the two groups of 

countries. Finally, for the entire period between 1996 and 2019, the paper results suggest 

that the productivity growth of the peripheral member states diverged from the EU average. 

In the 2009-2019 period, for the occurrence of productivity convergence it would be 

necessary that the income elasticity of exports, 𝛆𝒕 > 4.434 (higher than the estimated value 

of 2.437), that the income elasticity of imports, 𝝅𝒕< 1.146 (lower than the estimated value 



of 2.085), that the Verdoorn coefficient had been 𝛌𝐟,𝐭 > 0.460 (higher than the estimated 

value of 0.253), or finally some combination of the different parameters used in the model. 

 

Table 7 – Parameters thresholds required for convergence in productivity 

according to productivity convergence/divergence model 

 1996-2008 2009-2019 1996-2019 

VARIABLES (1) (2) (3) 

Econometric estimates of Verdoorn coefficients 

λ ,  0.676*** 0.538*** 0.606*** 

λ ,  0.512*** 0.253*** 0.385*** 

Econometric estimates of income elasticities of exports and imports  

ε   4.070*** 2.437*** 2.469*** 

𝜋  2.828*** 2.085*** 1.953*** 

Elasticities thresholds for productivity convergence, according to the productivity 

convergence/divergence model 

Minimum ε   for convergence 3.734 4.434 3.074 

Maximum 𝜋  for convergence 3.083 1.146 1.569 

Minimum λ ,  for convergence 0.470 0.460 0.479 

Productivity convergence/divergence model 

Productivity convergence No  Yes Yes 

𝑔  -0.235 0.365 0.238 

 

  Source: Author calculations based on econometric results from Tables 4, 5 and 6. 

 

There are several reasons why the ratio of income elasticities and the Verdoorn coefficient 

declined in the peripheral member states, in the 2009-2019 period.  

First, the fiscal austerity from the euro crisis was focused on this group of countries and 

may have contributed to the widening of the technology gap in these particular countries 

(Botta, Tippet, and Onaran, 2018). The increased unemployment has negatively impacted 

human capital, and the decline in private investment in these economies may have 

prevented the adoption of more efficient technologies. 

Additionally, in the 2009-2019 period, the relative weight of economic sectors with low 

technological intensity such as tourism or real estate activities showed a relevant increase 



in these countries (Martins and Mamede, 2022; Cárdenas et al., 2020). On the other hand, 

although this was a gradual process, starting in the early 2000s, the trend towards a decrease 

in the weight of the industrial sector in these economies continued during this period 

(Becker et al., 2016).  

According to Figure 5 we observe that the de-industrialization trend in this group of 

countries was much more pronounced than in the EU average. 

 

Figure 5: Industry share in percentage of GVA in the EU average and in the 

peripheral member states (weighted averages) 

 

Source: Author calculations based on AMECO and World Bank data. 

 

This poor performance of the industrial sector of the peripheral economies may negatively 

impact the intensity of the increasing returns to scale.39 This happens because the industrial 

sector presents special characteristics, namely the possibilities of returns of scale, not only 

static, but also dynamic, i.e. derived from the increased specialization of activities, offering 

opportunities for the increment of technical progress, being the sector with greater 

possibilities of backward and forward linkages with other sectors of the economy. For these 

                                                           
39 Additionally, the industrial sector also tends to be more internationalized, meaning that countries with a 

greater relative importance of this sector have higher current account balances (Ehmer, 2014). 



reasons, the transfer of resources to the industrial sector constitutes a structural change 

conducive to economic growth and technological convergence (Tregenna, 2009). 

In addition, there are several reasons to assume that the technological sophistication of 

goods produced by the peripheral member states decreased significantly during this period.  

An important indicator that can be used as a proxy for non-price competitiveness is the 

Economic Complexity Index (ECI).40 Finally, Figure 6 displays the deterioration of this 

indicator in this group of countries.41 

Thus, for these countries to return to a convergence process, they need to promote structural 

changes with a view to producing more technologically intensive goods (Lall, 2000), in 

order to increase the income elasticity of exports and decrease the elasticity of imports. 

Additionally, it is also necessary to promote a change in the allocation of funds from non-

tradable to tradable sectors, allowing a more significant magnitude of increasing returns 

and thus enabling a cumulative growth trend. 

 

 

 

 

 

 

 

 

 

 

                                                           
40 This indicator was developed by Hidalgo and Hausmann (2009) and is relatively widely used in the 

literature (Gala, Rocha, and Magacho, 2018; Hartmann et al., 2021; Britto et al., 2019). It can be understood 

as a proxy of non-price competitiveness, measuring the productive sophistication of an economy.  

41 The literature proposes several possible explanations for the observed trend (Alcobia and Cabral 2023; 

Gräbner and Hafele, 2020, Gräbner et al., 2020). 



Figure 6: Peripheral member states Economic Complexity Index (weighted 

averages) 

 

Source: Atlas of Economic Complexity (Observatory of Economic Complexity); author 

calculations. 

 

 

5. CONCLUSIONS 

 

The paper analyzed the convergence/divergence process of the EU peripheral member 

states – Cyprus, France, Greece, Italy, Portugal, Spain – in the period from 1996 to 2019. 

During this period, there were significant events of macroeconomic nature, namely the 

launch of Euro Area, the Global Financial Crisis of 2007-2009, and the euro crisis of 2010-

2012. 

In this paper, we used Kaldorian-influenced models in which it is assumed that long-run 

economic growth depends on the level of aggregate demand, particularly the growth rate of 

exports. For these Kaldorian models, contrary to neoclassical theory, economic 

convergence processes are not always guaranteed, and trade might have asymmetric 

impacts, benefiting higher income countries in relative terms. Thus, one of the factors 

favoring economic divergence is the magnitude of increasing returns to scale, which favors 

cumulative economic growth. 



One of the most important Kaldorian models used in this paper was the balance-of-

payments constrained growth model. In particular, we find that the income elasticities ratio 

can be considered a measure of the non-price competitiveness of a given economy. In fact, 

except for Greece, in the others peripheral member states, the ratio of the elasticities of 

income to exports and of income to imports was below 1  not complying with the so-called 

45-degree rule of that model , a situation which according to the balance-of-payments-

constrained-growth model may have contributed to an increasing accumulation of external 

imbalances by the peripheral member states. 

Additionally, the role of increasing returns in the convergence process was also analyzed, 

through the productivity convergence/divergence model for the peripheral member states 

vis-à-vis the EU average. We find that the effect of increasing returns to scale is weakest in 

the peripheral member states. 

This paper finds that in the pre-2009 period, i.e., between 1996 and 2008, while there was 

no economic convergence trend between the peripheral member states and the EU-28 

average, at least the peripheral economies were not diverging from the EU-28 average. 

After 2008, i.e., between 2009 and 2019, the peripheral member states diverged from the 

EU average, both in terms of economic growth and labour productivity growth. This effect 

was so strong as to result in a divergent path for both economic growth and productivity 

growth for the period between 1996 and 2019. Moreover, it is noteworthy that in several 

peripheral member states that trend was accompanied by pronounced and unsustainable 

external imbalances that ultimately led after 2008 to a marked trend of economic divergence 

between the peripheral member states and the EU average. In fact, the 2009-2019 period is 

characterized by a trend of productivity divergence for those economies due to a sharp 

decline in the income elasticity of exports (and of the ratio of elasticities) and due to the 

reduction of the importance of economies to scale. Some of the possible reasons for the 

deterioration in the income elasticity of exports and in the magnitude of increasing returns 

to scale were the deepening trend of de-industrialization and the deterioration in non-price 

competitiveness that these countries experienced in the 2009-2019 period (driven by the 

implementation of austerity policies). 

In conclusion and in answer to the question that motivates the title of this paper, the finding 

of economic and productivity divergence of the peripheral member states is troubling as it 

suggests the EU is systematically failing to attain one of its key economic policy purposes 



and is in fact attaining an opposite result. This result is surprising as the periphery is 

generously defined to include some key member states – in particular, France and Italy – 

close to the EU power centers and three member states – France, Italy, and Spain – with 

veto power on economic policy making.  

The implication seems also clear. If EU policies fail to revert the current economic 

divergence trends found in this paper and in other literature, the basis for peaceful transfer 

of the peripheral nation-states sovereign powers to central authorities weakens, and with it 

the economic, social, and political foundation for greater integration of the EU.  
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APPENDIX: 

Table 8. Summary Table with Variables Description  

Variable Data Source Definition 

Exports AMECO. Real growth of exports of goods and services (national 

currency; yearly percentage change, base = 2015).   

Foreign 

income 

World Bank. EU-28 average growth rate subtracted by the growth rate 

of domestic output (national currency; yearly percentage 

change).   

GDP AMECO. Real growth rate of GDP - GDP, at constant price (national 

currency; yearly percentage change). 

Gross fixed 

capital 

formation 

AMECO. Growth rate of Gross fixed capital formation (national 

currency; yearly percentage change, base = 2015).   

Imports AMECO. Growth rate of real imports of goods and services (national 

currency; yearly percentage change, base = 2015).   

Private AMECO. Growth rate of Private Final Consumption Expenditure 



consumption  (national currency; yearly percentage change, base = 

2015).   

Labour 

productivity 

AMECO. Growth rate of Gross Domestic Product per person 

employed (national currency; yearly percentage change, 

base = 2015).   

Relative 

prices 

AMECO. Growth rate of Export prices subtracted by the growth rate 

of Import prices (national currency; yearly percentage 

change, base = 2015).   

 

 


