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Abstract

In this paper, we develop four hypotheses for the origins of European imbalances in 
the context of the European economic integration process. To test the validity of our 
hypotheses for Germany and Spain, we implement an Autoregressive Distributed 
Lag bounds testing approach. According to our results, in the German case, economic 
and financial integration and non-price competitiveness have played a key role in the 
evolution of the external balance, whilst for Spain, the external balance is related to 
catching-up. In addition, there is no evidence of a long-run relationship between public 
finance and external imbalances. We derive important policy implications. On the one 
hand, deficit countries should ensure that the capital inflows from abroad are allocated 
to industries with high-added value. On the other hand, surplus countries require 
the implementation of an expansive economic policy, to lessen the burden of deficit 
countries when trying to address external imbalances.
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I. Introduction

As has been widely documented, the Eurozone has had a net current account close 
to balance, whereas at country level, member states have had significant and persistent 
diverging trends in their external balances. From a historical perspective, these 
imbalances existed before the introduction of the euro; however, since the introduction 
of the single currency, these diverging trends have increased, as in Carrasco (2015). 
Nevertheless, before the beginning of the global financial crisis in 2007, such intra-
European imbalances were understood as being a natural consequence of the expected 
catching-up process, and therefore they were not perceived as a source of instability, 
but rather as part of the economic integration process, per Blanchard and Giavazzi 
(2002), with peripheral countries (e.g., Greece) presenting a credible commitment to 
belonging to the Eurozone, and core countries interested in monitoring the convergence 
of Eurozone countries, as Arghyrou and Tsoukalas (2011) suggested. However, since 
the start of the global financial crisis and the European sovereign debt crisis, academic 
research has paid increasing attention to these imbalances due to their possible link 
with the origin of the crisis. This research included works by Alessandrini et al. (2014), 
Arghyrou and Chortareas (2008), Barnes, Lawson, and Radziwill (2010), Belke and 
Dreger (2013), Blanchard (2007), Brissimis et al. (2012), Campa and Gavilán (2011), 
Chen, Milesi-Ferretti, and Tressel (2013), Gehringer (2015), Gibson, Hall, and Tavlas 
(2012), and Schmitz and von Hagen (2011). Accordingly, those Eurozone countries 
presenting persistent and significant negative external positions before the crisis (e.g., 
Greece, Portugal, and Spain) faced a steep fall in their growth rates once the crisis began.

In this study, we analyse the key hypotheses highlighted in the economic literature 
regarding the origin of European external imbalances. We develop a theoretical and 
empirical framework to show evidence of each hypothesis for Germany and Spain. We 
summarise these hypotheses in terms of: 1) catching-up in the context of economic and 
financial integration, 2) disparities in price and non-price competitiveness, 3) the role of 
public finance, and 4) the aging process and its effects through savings rates. To validate 
our hypotheses empirically, we implement Auto Regressive Distributed Lag (ARDL) 
bounds tests, as proposed by Pesaran and Shin (1999) and Pesaran, Shin, and Smith 
(2001).

The motivation of this paper is twofold. On the one hand, we aim to develop each 
hypothesis related to the origin of European external imbalances on theoretical grounds. 
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On the other hand, we try to validate each hypothesis empirically. To our knowledge, no 
other paper has developed all these hypotheses individually yet.

The paper is structured as follows. In the second section, we analyse and develop each 
hypothesis related to the origin of Eurozone external imbalances on a theoretical basis. 
In the third section, we describe the methodology and data sources. In the fourth section, 
we show our econometric results for the cases of Germany and Spain. Finally, we make 
some concluding remarks. According to our results, the German external balance is 
connected to economic and financial integration and non-price competitiveness, whereas 
for Spain, the external balance is related to the catching-up process. In addition, for 
neither country is there any evidence indicating that public finance has played a key role 
in the origin of external imbalances.

II. The Origins of European Imbalances

Since the beginning of the global financial crisis, and particularly after the outbreak of 
the European sovereign debt crisis, there has been an emergence of economic literature 
analysing the determinants of external European imbalances. This included Arghyrou 
and Chortareas (2008), Belke and Dreger (2013), Campa and Gavilán (2011), Carrasco 
and Peinado (2015), Chen, Milesi-Ferretti, and Tressel (2013), Gehringer (2015), and 
Schmitz and von Hagen (2011). We depart from previous economic literature to develop 
a theoretical framework of the factors behind European imbalances. To our knowledge, 
no other paper has analysed individually the four hypotheses with respect to the 
emergence of such imbalances. In the remainder of the paper, we fill this gap formally 
and empirically.

A. Hypothesis 1: catching-up and economic integration

Hypothesis 1 is associated with the expected catching-up process due to European 
economic and financial integration, whereby countries in a relatively low stage of 
development converge towards those countries with a higher level of development, 
per Belke and Dreger (2013), Blanchard and Giavazzi (2002), Campa and Gavilan 
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(2011), Gehringer (2015), and Schmitz and von Hagen (2011). In relation to this, 
capital should flow from core countries towards southern European countries, and these 
capital flows will push peripheral countries into a negative net current account. From 
this viewpoint, European external imbalances have not been considered a source of 
instability, but a natural part of the economic and financial integration process, with 
subsequent imbalances correction once real convergence is attained. In addition, capital 
flows towards southern European countries were incentivised when the exchange rate 
risk disappeared after the adoption of the single currency. However, there is evidence 
indicating that at least some expectations of higher returns were not aligned with 
macroeconomic fundamentals, as in Beirne and Fratzscher (2013), and Gibson, Hall and 
Tavlas (2012), as well as Ca'Zorzi et al. (2012) for an example of non-Eurozone major 
economies, and Arghyrou and Kontonikas (2012) for non-market pricing behaviour. In 
summary, the process of economic and financial integration of the European Economic 
and Monetary Union (EMU) should attract capital flows from core countries of the 
Eurozone towards catching-up countries looking for higher marginal returns. 

Equations (1) to (3) summarise Hypothesis 1. According to this hypothesis, in country 
i at time t, the domestic interest rate, IntRatest , i , is equal to an external interest rate, 
IntRatese

t ,i , plus a country factor reflecting the risk premium, Riskt ,i . Due to economic 
and financial integration, the country risk premium (technically) disappears (Riskt ,i

→0), 
and domestic interest equaled the external interest rate: 

 IntRatest ,i= IntRatese
t ,i+ Riskt ,i  ≈ IntRatese

t ,i                                (1)

Moreover, investment, It , i , responds to higher economic growth, GDPt , i , due to 
the catching-up process, and to lower domestic interest rates, IntRatest ,i , once the risk 
premium decreases. This economic growth depends on the developmental stage reflected 
in Gross Domestic Product (GDP) per capita,  GDPpct ,i :

GDPt ,i=  f (GDPpct ,i)                                                (2)

In addition, investment is incentivised by capital inflows as a response to financial 
liberalisation, FinOpt , i . To summarise, the external balance, EBt , i , of country i per 
Hypothesis 1 is given by:
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EBt ,i= f (GDPpct ,i , IntRatest ,i , FinOpt ,i)                                  (3)

                                      −           −            +/−

Following a classical approach to economic growth, a less developed country tends to 
grow faster than a more developed country, increasing its demand for imports and thus 
worsening the external balance (negative sign). In addition, those countries with lower 
levels of development within the EMU have benefited from financial liberalisation with 
a decrease in interest rates, encouraging borrowing abroad and worsening the external 
balance. Finally, the sign of the variable accounting for liberalisation of the financial 
market depends on the development level of the country: in a relatively less developed 
country, a worsening of the current account is expected due to capital flows going into 
that country (negative sign), whereas in the case of a more developed country, financial 
openness represents an opportunity for investment abroad (positive sign for highly 
developed countries).

B. Hypothesis 2: price and non-price competitiveness

Hypothesis 2 focuses on the loss of relative competitiveness of those countries that 
need to converge with respect to the core countries, per Arghyrou and Chortareas (2008), 
Belke and Dreger (2013), and Blanchard (2007). According to this hypothesis, the 
evolution of the current account depends on price and non-price competitiveness, and 
on those factors related to the current economic policy design of the EMU that affect 
competitiveness. By price competitiveness, we refer to trends in prices and wages relative 
to partner countries (for example, real exchange rates); by non-price competitiveness, we 
refer to the compositions of exports, economic specialisation, and quality of products.

Regarding price competitiveness, the structures which make up collective bargaining, 
and which directly influence the evolution of prices and wages, would have a direct 
effect on the price component of competitiveness by setting wage growth rates higher 
than productivity growth rates. However, the price component of competitiveness does 
not explain trade performance in its entirety. Christodoulopoulou and Tkacevs (2016) 
show evidence of non-price-related factors playing a key role in trade performance. 

With respect to non-price competitiveness, countries with an economic structure 
that enables them to adapt to an integrated world economy tend to present a structural 
external surplus; in other words, the composition of exports matters for external 
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imbalances, as presented in Wierts, van Kerkhoff, and de Haan (2014). These surplus 
countries are characterised by having large industries incorporating high-skilled labour, 
and producing goods and services with high added-value in terms of quality, variety, and 
exclusiveness. In these surplus countries, the weight of the tradable sector is relatively 
greater than in the case of deficit countries, and it can present significant productivity 
increases, i.e., such tradable sectors are over, or close to, the technological frontier, and 
their competitiveness is not based on low prices and wages.

Finally, the structural design of the Eurozone could allow macroeconomic imbalances 
to be maintained as per De Grauwe (2014). The absence of a budgetary union helps to 
create different business cycles at the national level. For example, an expansive fiscal 
policy in one of the Eurozone member countries could temporarily boost the economy 
and increase the degree of de-synchronisation of business cycles with respect to other 
member countries. In this case, with different business cycle stages, a common monetary 
policy will be ineffective. If some countries are in expansion, while others are in 
contraction, both groups of countries will need to adopt a different kind of policy stance. 
In the case that the central bank decides to follow an expansive monetary policy, some 
countries will obtain the necessary stimulus to return to their potential level of GDP 
growth. However, other countries will overheat, with inflationary pressures and a loss of 
relative price competitiveness. 

In addition, the Stability and Growth Pact (SGP) limits the capacity of national 
governments to respond when facing a negative shock in at least two ways. First, the 
responses of national governments to negative shocks are restricted to a limit of a 
maximum 3 per cent of fiscal deficit, and an upper limit of 60 per cent in the debt-to-
GDP ratio. Second, financial markets could jeopardise the fiscal stability of national 
governments by imposing a higher risk premium when fiscal authorities increase their 
deficit to respond to negative shocks. Finally, there is little use of a wage and income 
policy as a coordination mechanism to correct the diverging trend in the relationship 
between productivity and wages, as in Ferreiro and Gómez (2014).

We summarise Hypothesis 2 in Equations (4) to (7). In this case, the external balance 
in country i at time t, EBt ,i , is a function of price competitiveness, Z P

t,i , and non-price 
competitiveness, Z N

t,i , where increases in Z P
t,i  and Z N

t,i  represent gains in price and non-
price competitiveness, respectively. 

EBt ,i=  f (Z P
t,i , Z

N
t,i)                                                 (4)
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On the one hand, price competitiveness, Z P
t, i , is a function of the degree to which 

unions, UNIONSt ,i , in that country can influence wage-setting – which depends on the 
structure and institutions of the domestic labour market – and of the evolution of unit 
labour costs, RULCt ,i . When the economy presents a rate of unemployment lower than 
the long-term rate, unions could have greater influence on wage-setting, such as setting a 
rate of growth of wages higher than the rate of productivity growth. In this case, country 
i would present a loss of price competitiveness. In contrast, when an economy presents a 
high rate of unemployment, the bargaining power of unions is weaker.

Z P
t,i= f (UNIONSt ,i , RULCt ,i)                                              (5)

On the other hand, non-price competitiveness, Z N
t, i , is a function of the quality, 

variety, and exclusiveness of goods and services produced in a country. For simplicity, 
we assume that non-price competitiveness is proxied by research and development 
expenditure, RandDt , i . These factors are related to the country specialisation and its 
capacity to produce goods and services with higher added-value.

 
Z N

t,i= f (RandDt ,i)                                                       (6)

In both cases, the external balance also depends on the degree of trade openness, 
TRADEt , i , as a price competitive and/or a non-price competitive country will benefit 
from increasing trade with the rest of the world (positive sign). In brief, per Hypothesis 2, 
the external balance is given by: 

EBt ,i= f (UNIONSt ,i , RULCt ,i , TRADEt ,i , RandDt ,i)                           (7)

                              +/−         −           +             +    

In this case, the effect of unions will depend on their bargaining power and their 
role as wage moderators. Moreover, for those countries where real unit labour costs 
grow faster (losing price competitiveness), a worsening of the external balance could be 
expected. Finally, the higher the specialisation in high-added value industries (a measure 
of non-price competitiveness), the larger the expected surplus (positive sign).
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C. Hypothesis 3: the role of public finance

Hypothesis 3 links the external position of EMU countries to the fiscal position of 
governments’ budget balance in terms of so-called twin deficits. For the case of the 
Eurozone, the evidence is not generalised, i.e., for some countries there is a relationship 
between the fiscal policy stance and the current account, whereas for other countries this 
is not the case, as in Barnes, Lawson, and Radziwill (2010), Brissimis et al. (2012), and 
Blanchard (2007). In relation to this, most of the problems related to external imbalances 
have their origins in savings/investment decisions on the part of the private sector (Hein, 
Truger, and van Treeck 2012). However, at the beginning of the global financial crisis, 
Eurozone governments increased public expenditure to mitigate the effects of private 
sector deleveraging in the economy. Nevertheless, the differences in fiscal positions were 
significant at the beginning of the crisis. For example, Greece and Italy presented a ratio 
of debt to GDP higher than the upper limit imposed by the SGP, whereas Spain’s debt-
to-GDP ratio was among the lowest in the Eurozone.

In Equations (8) to (13) we develop Hypothesis 3. We assume:
  

(St ,i
−

 It ,i) −  EBt ,i= (Gt ,i
−

 Tt ,i)                                              (8)

where St ,i  are private savings in country i at time t, It ,i  is private investment, Tt ,i  are 
tax revenues, and Gt ,i  represents government expenditures. Simplifying such that St ,i= 
It ,i , gives:

−
 EBt ,i= (Gt ,i

−
 Tt ,i)                                                     (9)

As the European Central Bank (ECB) is not allowed (directly) to fund national public 
deficits, total government revenues, R T

t,i , come from taxes, Tt ,i , and the issuing of new 
debt, ∆Debtt ,i : 

 
R T

t,i= Tt ,i  + ∆Debtt ,i                                                  (10)

Following Carlin and Soskice (2006), the issuing of new debt, ∆Debtt , i , will be 
given by the primary deficit, Gt ,i

−
 Tt ,i , and the dynamics of the debt, i.e., the difference 

between the interest rate, IntRatest , i , and the rate of growth of the economy, GDPt , i , 
multiplied by the actual ratio of debt to GDP, Debtt ,i .
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∆Debtt ,i= (Gt ,i
−

 Tt ,i) + [(IntRatest ,i
−GDPt ,i)Debtt ,i]                       (11)

 
Rewriting Equation (9) and Equation (11), we have:

EBt ,i= [(IntRatest ,i
−GDPt ,i)Debtt ,i] −∆Debtt ,i                           (12)

In this case, new issuing of public debt will worsen external balances (negative 
sign). In addition, IntRatest , i  and GDPt , i  affect the debt dynamics and long-term debt 
sustainability. On the one hand, a high rate of economic growth will reduce the debt 
burden in two ways (positive sign is expected): first, the country will be able to pay an 
amount of the debt service to decrease the debt level; second, due to the high economic 
growth and the credibility associated with paying debt services, economic agents will 
reduce the risk premium, which improves the probability of this country servicing 
its debt. On the other hand, the higher the interest rate, the greater the difficulties in 
addressing debt service, i.e., a high rate of interest will increase the level of the debt, thus 
resulting in a deterioration of the external balance (negative sign). Overall, we have:

 
EBt ,i= f (Debtt ,i , IntRatest ,i , GDPt ,i)                         (13)

                                      −           −          +  

D. Hypothesis 4: aging population and savings

Finally, Hypothesis 4 is based on differences in population structure and old-age-
dependency ratio projections, and the effects on savings rates as in Aizenman and 
Sengupta (2011), Barnes, Lawson, and Radziwill (2010), and Hassan, Salim, and Bloch 
(2011). Countries with a higher expected old-age-dependency ratio show higher savings 
rates in comparison to those countries with younger populations. Accordingly, this 
excess of savings will be channelled to countries with higher marginal returns, and it will 
be manifested in the different external positions of EMU countries.

In a two-period framework, given the preference for smooth consumption in an 
economy with an aging population, savings, St ,i , will be higher, as they will compensate 
for the relative fall in income induced by the aging process to achieve a consumption 
level that is similar in both periods.

In addition, if social security protection is weak and the economy is expecting an 
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increase in health care consumption in the next period, St ,i  will be even higher to address 
aging-related consumption, so that if GDPt , i> Et , iGDPt+1, i , St , i= Y D

t, i
−Ct , i  will be set 

such that Ct ,iGDPt ,i , Et ,iGDPt+1, i , equivalent to Ct+1, iSt ,i , GDPt+1, i . In summary, ceteris 
paribus, the closer the expected aging process, the higher the savings rate and the higher 
net exports, and vice versa.  

We summarise Hypothesis 4 in Equations (14) to (17). For simplicity, we assume that 
Tt ,i

−Gt ,i= 0:1

 
(St ,i

− It ,i) = EBt ,i                                                       (14)

Due to the expected aging process, in a country with an older society, St , i  will be 
higher than It ,i  and therefore EBt ,i> 0. In this case, DepRatt ,i  reflects the effects of aging 
on savings (the higher DepRatt ,i , the higher St ,i): 

St ,i=  f (DepRatt ,i)                                                     (15)

Further, investment, It ,i , is a function of economic growth, GDPt ,i , and the interest 
rate, IntRatest ,i . 

It ,i=  f (GDPt ,i , IntRatest ,i)                                             (16)

Overall, a country with an expected old society will present an external surplus, 
because of the effects of aging on savings plus lower expected growth in the next period.

EBt ,i= f (DepRatt ,i , GDTt ,i ,  IntRatest ,i)                               (17)

                                    +/−       −/+         +/−    

Contrarily, a country with a younger society should expect an external deficit, not 
only through the effect of the aging factor, but also due to higher growth.

In summary, the signs will depend on the stage of the aging process: as a society 
grows older, its savings will increase, and therefore the external balance will be positive 
to address future expenditure associated with old societies (positive sign). However, an 

1 We simplify by assuming Tt,i 
− Gt,i= 0. However, the expected aging process will have effects on the public finance. For example, 

when a society is close to aging, public savings in time t will increase (Tt,i 
− Gt,i> 0). This will be most evident in those countries with better 

social security protection and public pension schemes.
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elderly society will exhibit dissaving (negative sign).

III. Data and Methodology

As previously mentioned, for the empirical analysis we study Germany and Spain. 
Although several countries have persistently presented external surpluses (Germany, 
Austria, the Netherlands) and deficits (Spain, Greece, Portugal), Germany and Spain 
are selected for three main reasons. First, both countries are founding members of the 
Eurozone, which allows us to have a comparable time horizon. Second, both countries 
have the largest external imbalances in absolute terms among the Eurozone member 
states (Figure 1). Finally, among the group of Eurozone countries with relatively larger 
imbalances, Germany and Spain are, respectively, the first and fourth economies in 
absolute terms, which highlights their importance within the set of countries that have 
adopted the euro, and the potential risks to the euro area and the global economy that 
these imbalances could imply. Although Italy has experienced large and persistent 
external deficits, and the size of its economy is larger than the Spanish economy, in 
absolute terms Spain’s external imbalances are larger. In addition, the adjustment 
resulting from the European sovereign debt crisis in Spain has been reflected in higher 
unemployment rates than those observed in Italy.

We focus on Germany and Spain for the period 1980~2012. In Table 1 we present a 
description of the set of variables, their abbreviations, their units of measurement, and 
the date of consultation. We use the series balance on current transactions with the rest of 
the world as share of GDP (hereinafter EB) as an approximation for external balances.
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Figure 1. Balance on the current transactions with the rest of the world
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During the period of our study, different events may have affected the trend of the 
series (e.g., German reunification, or adoption of the euro). Accordingly, as a first step, 
we implement breakpoint tests. Table 2 shows the results of the Bai-Perron breakpoint 
tests (Bai 1997, Bai and Perron 1998, and critical values from Bai and Perron 2003) 
for the external balance series over the period 1980~2012. In the German case, the 
different specifications in the breakpoint tests indicate a break in 1991, the year of 
German reunification. In addition, breakpoint tests show a break in the years around the 
introduction of the single currency. For these reasons, we create two dummy variables, 
where D1_G takes the value 1 in 1991 and 0 otherwise, and D2_G takes the value 1 in 
2000 and 0 otherwise. For the Spanish case, breakpoint tests point to a structural break in 
the years around euro introduction – as in the German case – and another break related 
to the beginning of the global financial crisis. Therefore, we introduce two dummy 
variables, where D1_S takes the value 1 in 2000 and 0 otherwise, and D2_S takes the 
value 1 in 2008 and 0 otherwise. All these dummy variables are used as fixed regressors 
in the estimations.

Table 2. Structural breaks
(1980~2012)

Model
Bai-Perron test

Constant Constant and trend
Germany 1985, 1991, 2004 1991, 2004

Spain 2000 2005

Model
Global Information Criteria (Schwarz Criteria)

Constant Constant and trend
Germany 1985, 1991, 2002, 2006 1986, 1991, 2000, 2008

Spain 1984, 1988, 2000, 2005, 2009 1984, 1989, 1998, 2005, 2009

Germany
Main breaks: 1991 (reunification) and 2000~2004 (monetary integration and 
financial innovation).
Graphically, main breaks are in 1991, 1999, and 2008.

Spain

Main breaks: around 1986 (entrance into EU), around 2000 (monetary integration 
and financial innovation) and around 2009 (global financial crisis).
Graphically, main breaks are at the beginning of the Eurozone (1997~2000) 
and starting the global financial crisis (2007~2008).

(Note) Results of Bai-Perron tests for structural breaks on the EB (balance on current transactions with the rest of 
the world) variables. 

(Source) Own results based on Bai (1997) and Bai and Perron (1998, 2003).
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We implement the ARDL bounds testing approach as proposed by Pesaran and Shin 
(1999) and Pesaran, Shin, and Smith (2001). We apply this methodology to examine 
the long-term relationship between the external imbalances measured by EB and other 
relevant variables within the theoretical framework developed above. The ARDL bounds 
testing approach has several advantages in comparison to other popular cointegration 
techniques, as per Ang (2009), Narayan (2005), Pesaran, Shin, and Smith (2001), and 
Pesaran and Shin (1999). These are: 1) variables I(0), I(1), or a combination of both can 
be used; 2) there is the possibility of cointegration even when independent variables are 
endogenous; 3) the estimates of the short-term model are consistent with their long-term 
parameters for small sample sizes (from 30 observations).

We follow a three-step procedure. First, we implement unit root tests to verify the 
order of integration of the variables. For the ARDL bounds technique, variables must 
be I(0) or I(1). Second, we select the optimal number of lags for the different variables 
per the Akaike Information Criterion (AIC) with a maximum of 4 lags. Finally, once 
the optimal number of lags has been selected, we estimate the model and test for 
cointegration. The first condition for the variable to be cointegrated is that the estimated 
F-statistic lies above the upper bound, i.e., F-stat > I(1) bound. The second condition for 
cointegration is that the error correction term must be negative, implying that exogenous 
variables return to long-term equilibrium. 

Based on the framework developed above, we estimate one model representing each 
hypothesis. In the case of the first hypothesis (catching-up in the context of economic 
and financial integration), we use as independent variables GDP per capita (GDPPC), the 
interest rate (INTRATES), and financial openness (FINOP), for Spain. First, in a panel 
framework, GDPPC would be expected to have a positive sign, as a more developed 
country tends to have a positive external balance. However, in this case, with individual 
time series, a less developed country tends to grow faster than a more developed country, 
increasing its demand for imports, and thus worsening the external balance. In contrast, 
in a developed country, with a lower rate of growth, EB will not deteriorate as fast as a 
less developed country.

Second, those countries with lower levels of development within the EMU have 
benefited from financial liberalisation with a decrease in interest rates. For this reason, 
we expect INTRATES to have a negative sign in the current account. 

Finally, a variable accounting for liberalisation of the financial market is introduced. 
When financial liberalisation happens in relatively less developed countries, a worsening 
of the current account is expected due to capital flows going into that country (negative 
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sign for less developed countries), whereas in the case of a more developed country, 
financial openness represents an opportunity for investment abroad, which will translate 
into capital outflows (positive sign for highly developed countries). The ARDL model 
for Hypothesis 1 is:

                                p                             p

 ∆EBt = α 1
H1 +∑β j

H1∆EBt−j 
 +∑γ j

H1∆GDPPCt−j
                                        j=0                                       j=0

                                p                                              p

                     +∑δ j
H1∆INTRATESt−j 

 +∑ε j
H1∆FINOPt−j                                                                        (18)

                        j=0                                                             j=0

                    + σ 1
H1 EBt−1+ σ 2

H1 GDPPCt−1+ σ 3
H1 INTRATESt−1+ σ 4

H1 FINOPt−1+ µt
H1  

  
where superscript H1 identifies parameters from Hypothesis 1, p is the optimal lag 

length, and ∆ indicates the first difference of the variable. The null hypothesis indicates 
that no long-term relationship exists (H0 : σ 1

H1 = σ 2
H1 = σ 3

H1 = σ 4
H1 =0; H1 : σ 1

H1 ≠ σ 2
H1 ≠ 

σ 3
H1 ≠ σ 4

H1 ≠0). If the null hypothesis of no cointegration is rejected, a short-term error 
correction model is estimated:   

                                p                             p

 ∆EBt = α 1
H1 +∑β j

H1∆EBt−j 
 +∑γ j

H1∆GDPPCt−j
                                        j=0                                       j=0

                               p                                               p

                     +∑δ j
H1∆INTRATESt−j 

 +∑ε j
H1∆FINOPt−j                                                                        (19)

                              j=0                                                             j=0

                                                                                                                         + τH1 ECMt−1+ µt
H1  

In the case of the second hypothesis (price and non-price competitiveness), for 
Germany, we use as independent variables: union density (UNIONS), real unit labour 
costs (RULC), trade openness (TRADE), and R&D expenditure (RANDD). For Spain, 
instead of R&D expenditure, we use the rate of growth of R&D expenditure (RG_
RANDD), due to its order of integration in levels. UNIONS bargaining power will affect 
price competitiveness by trying to set a rate of wage growth higher than the rate of 
productivity growth (negative sign). However, the evolution of the relationship between 
productivity and wages in Germany after reunification gives an indication of unions’ 
behaviour as potential wage moderators when their bargaining power decreased, per 
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Schnabl and Freitag (2012). If this is true, a positive sign for the UNIONS variable can 
be expected. RULC is introduced as a measure of price competitiveness, widely used in 
the economic literature (negative sign). Moreover, within this hypothesis, the higher the 
value for TRADE, the greater are the business opportunities from abroad. If the country 
is price and non-price competitive, an increase in its trade openness will improve the 
external balance (positive sign). Finally, RANDD reflects specialisation and is a measure 
of non-price competitiveness (positive sign).

For Hypothesis 2, we estimate the long-term relationship: 

                                p                             p

 ∆EBt = α 1
H2 +∑β j

H2∆EBt−j 
 +∑γ j

H2∆UNIONSt−j
                                        j=0                                       j=0

                                p                                     p

                     +∑δ j
H2∆RULCt−j 

 +∑ε j
H2∆TRADEt−j                                                                                    

(20)                        j=0                                               j=0

                                p                                     

                     +∑θ j
H2∆RANDDt−j 

 + σ 1
H2 EBt−1+ σ 2

H2 UNIONSt−1                                                                                                  j=0                                               

                    + σ 3
H2 RULCt−1+ σ 4

H2 TRADEt−1+ σ 5
H2 RANDDt−1+ µt

H2  

where superscript H2 identifies parameters from Hypothesis 2, p is the optimal lag 
length, and ∆ indicates the first difference of the variable. The null hypothesis indicates 
that no long-term relationship exists (H0 : σ 1

H2 = σ 2
H2 = σ 3

H3 = σ 4
H2  = σ 5

H2 =0; H1 : σ 1
H2 ≠ σ 2

H2≠ 
σ 3

H2 ≠ σ 4
H2 ≠ σ 5

H2  ≠0). If we reject the null hypothesis of no cointegration, we proceed to 
the estimation of a short-term error correction model: 

                                p                              p

 ∆CAt = α 1
H2 +∑β j

H2∆CAt−j 
 +∑γ j

H2∆UNIONSt−j
                                        j=0                                       j=0

                                p                                     p

                     +∑δ j
H2∆RULCt−j 

 +∑ε j
H2∆TRADEt−j                                                                                    (21)

                        j=0                                               j=0

                                p                                     

                     +∑θ j
H2∆RANDDt−j 

 + τ H2 ECMt−1+ µ t
H2                                                                                                   j=0                                               

For Hypothesis 3 (the role of public finance), we use as independent variables the 
debt-to-GDP ratio (DEBT) for Germany and the rate of growth of debt (RG_DEBT) for 
Spain, interest rate (INTRATES), and GDP growth (GDP). We use the rate of growth of 
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debt for Spain due to its order of integration in levels. The focus is on the relationship 
between EB and DEBT. For this hypothesis to hold, a positive relationship should be 
found between debt and the external balance deterioration (negative sign). In addition, 
INTRATES and GDP affect the debt dynamics and long-term debt sustainability. As 
developed above, within this hypothesis we expect GDP to present a positive sign, and 
INTRATES to have a negative sign.

We estimate the long-term relationship for Hypothesis 3: 

                                p                             p

 ∆EBt = α 1
H3 +∑β j

H3∆EBt−j 
 +∑γ j

H3 ∆DEBTt−j
                                        j=0                                       j=0

                                p                                               p

                     +∑δ j
H3 ∆INTRATESt−j 

 +∑ε j
H3 ∆GDPt−j                                                                             (22)

                        j=0                                                              j=0

                              

                           + σ 1
H3 EBt−1+ σ 2

H3 DEBTt−1+ σ 3
H3 INTRATESt−1+ σ 4

H3 GDPt−1+ µt
H3 

As in the other cases, superscript H3 identifies parameters from Hypothesis 3, p 
is the optimal lag length, and ∆ indicates the first difference of the variable. The null 
hypothesis indicates that no long-term relationship exists (H0 : σ 1

H3 = σ 2
H3 = σ 3

H3 = σ 4
H3  = 

0; H1 : σ 1
H3 ≠ σ 2

H3≠ σ 3
H3 ≠ σ 4

H3 ≠0). If we reject the null hypothesis of no cointegration, we 
proceed to the estimation of a short-term error correction model:

 
                                p                             p

 ∆EBt = α 1
H3 +∑β j

H3 ∆EBt−j 
 +∑γ j

H3 ∆DEBTt−j
                                        j=0                                       j=0

                               p                                               p

                     +∑δ j
H3 ∆INTRATESt−j 

 +∑ε j
H3 ∆GDPt−j                                                                             (23)

                              j=0                                                             j=0

                                                                                                                         + τH3 ECMt−1+ µt
H3  

Finally, in the case of Hypothesis 4 (the aging process), we use as independent 
variables the rate of growth of the old-dependency ratio (RG_DEPRAT), interest rates 
(INTRATES), and GDP growth (GDP). In this case, the signs will depend on the stage 
of the aging process: as a society grows older, its savings will increase and therefore 
the external balance will be positive, to address future expenditure associated with old 
societies (positive sign). However, an elderly society will exhibit dissaving (negative 
sign). For Hypothesis 4, we estimate the long-term relationship:
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                                p                              p

 ∆EBt = α 1
H4 +∑β j

H4 ∆EBt−j 
 +∑γ j

H4 ∆RG_DEPRATt−j
                                        j=0                                       j=0

                                p                                                p

                     +∑δ j
H4 ∆INTRATESt−j 

 +∑ε j
H4 ∆GDPt−j                                                                             

(24)                        j=0                                                              j=0                                         

                    + σ 1
H4 EBt−1+ σ 2

H4 RG_DEPRATt−1

                    + σ 3
H4 INTRATESt−1+ σ 4

H4 GDPt−1+ µt
H4

As in the other cases, superscript H4 identifies parameters from Hypothesis 4, p 
is the optimal lag length, and ∆ indicates the first difference of the variable. The null 
hypothesis indicates that no long-term relationship exists (H0 : σ 1

H4 = σ 2
H4 = σ 3

H4 = σ 4
H4  = 

0; H1 : σ 1
H4 ≠ σ 2

H4≠ σ 3
H4 ≠ σ 4

H4 ≠0). If we reject the null hypothesis of no cointegration, we 
proceed to estimating a short-term error correction model:

 
                                p                             p

 ∆EBt = α 1
H4 +∑β j

H4 ∆EBt−j 
 +∑γ j

H4 ∆RG_DEPRATt−j
                                        j=0                                       j=0

                               p                                               p

                     +∑δ j
H4 ∆INTRATESt−j 

 +∑ε j
H4 ∆GDPt−j                                                                             (25)

                              j=0                                                              j=0

                                                                                                                         + τH4 ECMt−1+ µt
H4  

IV. Results

Table 3A and Table 3B show the results of the unit root tests for Germany and Spain, 
respectively. We implement the augmented Dickey–Fuller test, introduced by Dickey 
and Fuller (1979, 1981), the Phillips–Perron test as in Phillips and Perron (1988), and 
unit root tests with breaks, as in Perron (1989). We select the order of integration when 
two or more unit root tests agree. If there are doubts about the order of integration, we 
complement testing by implementing the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) 
test (Kwiatkowski et al. 1992).
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(ii) Abbreviations: EB (balance on current transactions with the rest of the world); GDPPC (GDP per 
capita); RG_GDPPC (rate of growth of GDP per capita); FINOP (financial openness); UNIONS (trade 
union density); RANDD (total intramural R&D expenditure); RG_RANDD (total intramural R&D 
expenditure rate of growth); RULC (real unit labour costs); DEBT (total gross government debt as 
share of GDP); RG_DEBT (total gross government debt as share of GDP rate of growth); INTRATES 
(convergence criterion interest rates); GDP (GDP rate of growth); DEPRAT (old-age dependency 
ratio); RG_DEPRAT (old-age dependency ratio rate of growth). Implementing a KPSS test, FINOP 
for Germany and GDPPC, INTRATES and RG_DEPRAT for Spain have an integration order lower 
than 2. Therefore, we treat these variables as I(1). 

(iii) Significance: *** at 1%; ** at 5%; * at 10%.

In Table 4 and Table 5, we present the results of the ARDL bounds tests for 
Germany and Spain, respectively. For Germany, the ARDL bounds tests reject the null 
hypothesis of no cointegration both for Hypothesis 1 (catching-up) and Hypothesis 2 
(price and non-price competitiveness). In the case of Hypothesis 2, the results indicate 
that there is a long-term relationship between external balance and price and non-price 
competitiveness. In other words, the external balance of the German economy has a long-
term relationship with its economic structure. In the Spanish case, the null hypothesis of 
no long-term relationship is rejected both for Hypothesis 1 (catching-up) and Hypothesis 
4 (aging process).
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Table 4. Testing for long-run cointegration 

Germany (1980~2012)
Dependent variable: EB; Fixed regressors: D1_G; D2_G

Hypothesis 1: 
Economic and Financial Integration

Hypothesis 2: 
Price and non-Price Competitiveness

Variables: GDPPC, INTRATES, FINOP Variables: UNIONS, RULC, TRADE, RANDD  
Selected model: ARDL(1,3,3,4) Selected model: ARDL(4,4,4,4,4)
Model section criterion: AIC Model section criterion: AIC
Number of models evaluated: 500 Number of models evaluated: 2500
LM Serial Correlation: 2.1649(0.1655) LM Serial Correlation: 22.9380(0.1310)
Normality: 0.5387(0.7639) Normality: 0.2050(0.9026)
F-stat: 6.1619 F-stat: 57.1399
Critical value bound: Critical value bound:
Significance I(0) I(1) Significance I(0) I(1)

10% 2.37 3.2 10% 2.2 3.09
5% 2.79 3.67 5% 2.56 3.49
1% 3.65 4.66 1% 3.29 4.37

Hypothesis 3: The Role of Public Finance Hypothesis 4: Aging Process
Variables: DEBT, INTRATES, GDP Variables: RG_DEPRAT, GDP, INTRATES
Selected model: ARDL(2,0,3,3) Selected model: ARDL(1,3,3,3)
Model section criterion: AIC Model section criterion: AIC
Number of models evaluated: 500 Number of models evaluated: 500
LM Serial Correlation: 0.7408(0.4945) LM Serial Correlation: 1.2730(0.3152)
Normality: 0.3262(0.8495) Normality: 2.0860(0.3524)
F-stat: 1.8174 F-stat: 2.4208
Critical value bound: Critical value bound:
Significance I(0) I(1) Significance I(0) I(1)

10% 2.37 3.2 10% 2.37 3.2
5% 2.79 3.67 5% 2.79 3.67
1% 3.65 4.66 1% 3.65 4.66

(Note) (i) ARDL bounds test results for long run cointegration. The first condition for the variable to be cointegrated 
is that the estimated F-statistic lies above the upper bound.

(ii) Abbreviations: EB (balance on current transactions with the rest of the world); GDPPC (GDP per 
capita); RG_GDPPC (rate of growth of GDP per capita); FINOP (financial openness); UNIONS 
(trade union density); RANDD (total intramural R&D expenditure); RG_RANDD (total intramural 
R&D expenditure rate of growth); RULC (real unit labour costs); DEBT (total gross government 
debt as share of GDP); RG_DEBT (total gross government debt as share of GDP rate of growth); 
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INTRATES (convergence criterion interest rates); GDP (GDP rate of growth); DEPRAT (old-age 
dependency ratio); RG_DEPRAT (old-age dependency ratio rate of growth); D1_G (dummy for 1991, 
reunification); D2_G (dummy for 2000, monetary integration).

Table 5. Testing for long-run cointegration 

Spain (1980~2012)
Dependent variable: EB; Fixed regressors: D1_S, D2_S

Hypothesis 1: 
Economic and Financial Integration

Hypothesis 2: 
Price and non-Price Competitiveness

Variables: GDPPC, INTRATES, FINOP Variables: UNIONS, RULC, TRADE, RG_RANDD
Selected model: ARDL(1,4,4,2) Selected model: ARDL(4,3,4,4,4)
Model section criterion: AIC Model section criterion: AIC
Number of models evaluated: 500 Number of models evaluated: 2500
LM Serial Correlation: 3.4057(0.0745) LM Serial Correlation: 2.3617(0.3672)
Normality: 0.2172(0.8971) Normality: 2.3269(0.3124)
F-stat: 9.6069 F-stat: 2.2725
Critical value bound: Critical value bound:
Significance I(0) I(1) Significance I(0) I(1)

10% 2.37 3.2 10% 2.2 3.09
5% 2.79 3.67 5% 2.56 3.49
1% 3.65 4.66 1% 3.29 4.37

Hypothesis 3: The Role of Public Finance Hypothesis 4: Aging Process
Variables: RG_DEBT, INTRATES, GDP Variables: RG_DEPRAT, GDP, INTRATES
Selected model: ARDL(4,4,4,4) Selected model: ARDL(1,4,4,3)
Model section criterion: AIC Model section criterion: AIC
Number of models evaluated: 500 Number of models evaluated: 500
LM Serial Correlation: 0.9336(0.4523) LM Serial Correlation: 0.9313(0.4289)
Normality: 1.6378(0.4409) Normality: 0.5759(0.7498)
F-stat: 3.5206 F-stat: 10.0631
Critical value bound: Critical value bound:
Significance I(0) I(1) Significance I(0) I(1)

10% 2.37 3.2 10% 2.37 3.2
5% 2.79 3.67 5% 2.79 3.67
1% 3.65 4.66 1% 3.65 4.66

(Note) (i) ARDL bounds test results for long run cointegration. The first condition for the variable to be cointegrated 
is that the estimated F-statistic lies above the upper bound.
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(ii) Abbreviations: EB (balance on current transactions with the rest of the world); GDPPC (GDP per 
capita); RG_GDPPC (rate of growth of GDP per capita); FINOP (financial openness); UNIONS (trade 
union density); RANDD (total intramural R&D expenditure); RG_RANDD (total intramural R&D 
expenditure rate of growth); RULC (real unit labour costs); DEBT (total gross government debt as 
share of GDP); RG_DEBT (total gross government debt as share of GDP rate of growth); INTRATES 
(convergence criterion interest rates); GDP (GDP rate of growth); DEPRAT (old-age dependency 
ratio); RG_DEPRAT (old-age dependency ratio rate of growth); D1_S (dummy for 2000, monetary 
integration); D2_S (dummy for 2008, financial crisis).

Table 6 shows the ARDL error correction coefficient (ECM) and long-term 
coefficients. We only report the results for those hypotheses with evidence of 
cointegration.2 Regarding Hypothesis 1 for Germany, the signs are as expected, 
with financial liberalisation resulting in capital outflows and an improvement in its 
current account. As Germany is a relatively more developed country, the coefficient 
of GDPPC is lower than for Spain. In the case of Hypothesis 2 for Germany, RULC 
is not significant in the long term, which reflects the short-term nature of the variable. 
RANDD is significant and positive, reflecting German specialisation in high added-
value industries, which exerts positive effects on external balances. TRADE is positive: 
because of German non-price competitiveness advantages, an increase in trade openness 
improves the external balance. Finally, in the case of Germany, there is an increase in 
productivity growth greater than wage growth, with unions potentially playing a role as 
wage moderators after losing bargaining power. 

2 Estimation details are available upon request from the authors.
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Table 6. ARDL cointegrating and long-run coefficients

 
 

Germany Spain
Hypothesis 1 Hypothesis 2 Hypothesis 1 Hypothesis 4

GDPPC  -0.0012
(-11.012)***    -0.0043

(-2.772)**  

FINOP  0.0398
(7.433)***    -0.0683

(-2.161)*  

UNIONS   2.2671
(3.79)*    

TRADE   0.5091
(2.921)*    

RANDD   0.0373
(5.984)**    

RULC   10.6027
(1.698)    

INTRATES  -1.5979
(-4.298)***    -4.7273

(-2.683)**
 0.4620

(2.531)**

GDP        -2.5831
(-2.273)**

RG_DEPRAT        -1.0631
(-1.085)

ECM(-1) -0.9891
(-8.239)***

-0.4119
(-35.771)***

-0.3599
(-7.993)***

-0.4588
(-8.606)***

(Note) ( i ) Results for ARDL cointegrating and long-run coefficients. The second condition for cointegration is 
that the error correction term must be negative.

(ii) Abbreviations: GDPPC (GDP per capita); FINOP (financial openness); UNIONS (trade union 
density); RANDD (total intramural R&D expenditure); RULC (real unit labour costs); INTRATES 
(convergence criterion interest rates); GDP (GDP rate of growth); RG_DEPRAT (old-age dependency 
ratio rate of growth); ECM (error correction term).

(iii) Significance: *** at 1%; ** at 5%; * at 10%; t-statistics in parentheses.

For Spain, the catching-up hypothesis plays a key role in the evolution of the external 
balance. As mentioned above, in a panel data framework, we could expect GDPPC to 
be negative due to the differences between countries. However, in an individual time 
series framework, as developed here, a negative sign could be expected, as a relatively 
less developed country tends to grow faster than a relatively highly developed country, 
and this will be reflected in a more rapid worsening of its external balance through an 
increased demand for imports. This is the case for the Spanish economy. In addition, 
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as expected, financial liberalisation worsens the external balance by increasing capital 
inflows into the country.

Summarising, empirical evidence supports Hypothesis 1 (catching-up process) as a 
key determinant factor when explaining external imbalances for both countries, Spain 
and Germany. In view of the higher relative returns associated with the convergence 
process, financial flows went from the relatively more developed countries to the less 
developed countries, which was reflected in the current account. The adoption of the 
euro —eliminating exchange rate risk— and the high expectations of future GDP growth 
in peripheral countries - not associated with a change in macroeconomic fundamentals 
per Ca'Zorzi et al. (2012) - accelerated financial flows and worsened current account 
balances. Overall, this result reaffirms previous research that one of the main causes of 
external imbalances lies in the convergence process (Belke and Dreger 2013, Blanchard 
and Giavazzi 2002, Campa and Gavilan 2011, Gehringer 2015, Schmitz and von Hagen 
2011).

In addition, for the German case, non-price competitiveness is key to explaining 
the presence of external imbalances by specialisation in industries with higher added 
value; in other words, the results support the view that the composition of exports affects 
external imbalances (Wierts, van Kerkhoff, and de Haan 2014).

The production capacity of goods and services with high added value in terms of their 
quality, variety, and exclusiveness, in countries with the highest level of development, 
makes it difficult for them to find a competitor that can displace them from the market, 
given the constant presence of innovations in terms of products and processes. The 
above also implies that in the absence of an economic policy in these highly-developed 
countries that seek to stimulate domestic demand, and thereby contain the external 
surplus, it is possible to expect the persistence of external imbalances.

Finally, regarding Hypothesis 4 for Spain, the long-term coefficient of RG_DEPRAT, 
the key variable within this hypothesis, is not significant. In this case, there are some 
problems associated with the functional form of the variable, its integration order, and 
the number of observations. A deeper analysis of the relationship between the external 
balance and the aging process requires a different technique.
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V. Final Remarks

In this research, we have developed a theoretical and empirical framework to analyse 
the emergence of external imbalances in Germany and Spain over the period 1980~2012. 
We identify in the economic literature four hypotheses regarding the origin of external 
imbalances for European countries: 1) the catching-up process, 2) disparities in price and 
non-price competitiveness, 3) the role of public finance, and 4) the aging process.

Our results demonstrate that the German external balance has evolved from 
the economic and financial integration process, mainly through capital exports to 
peripheral countries, and non-price competitiveness advantages. This relates to German 
specialisation in high added-value industries, with unions playing a role as wage 
moderators after losing bargaining power.

In the case of Spain, the evolution of the external balance relates to the catching-up 
process in the context of European economic and financial integration. In this regard, 
financial liberalisation and the catching-up process incentivise capital flows into the 
country, boosting private investment and worsening the current account balance. The 
residential investment sector was one of the main recipients of capital flows.

Some important policy implications may be drawn from this analysis. Although it 
is not possible to lineally associate the presence of the European external imbalances 
with the onset of the financial crisis, they can be considered as symptoms of a structural 
divergence in the economic relationship between deficit and surplus countries. Therefore, 
a permanent solution to the problems related to external imbalances among Eurozone 
member countries will require addressing the determinants of such imbalances, and the 
implementation of asymmetric economic policies in surplus and deficits countries. For 
example, although there has recently been a sharp adjustment of external imbalances in 
deficit countries such as Spain, it is associated with a decrease in demand for imports 
due to the fall in income after the outbreak of the financial crisis, together with restrictive 
fiscal policy. Consequently, due to its structural origin, restrictive fiscal and monetary 
policies will only temporarily correct external imbalances, by depressing domestic 
demand. However, once the country returns to its potential growth rate, these imbalances 
will reappear. Therefore, if deficit countries such as Spain are seeking to improve their 
external balances permanently, they should ensure that the capital flows coming from 
abroad – due to expected catching-up – are allocated to tradable industries with high 
added value, avoiding the concentration of resources in non-tradable sectors in which 
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the potential for increasing productivity is limited. In other words, such countries should 
focus on developing non-price competitive industries. In this case, a European industrial 
policy would bring potential benefits by targeting resources towards the development of 
these industries. Overall, there is a need to continue and deepen the debate, as discussed 
in Botta (2014) and Mazzucato et al. (2015), on the potential benefits of an active 
industrial policy in Europe.

Moreover, surplus countries will require the implementation of an expansive 
economic policy so as to boost domestic demand. A boost to domestic demand and 
a deterioration of the external balance in surplus countries could lessen the burden of 
deficit countries when trying to address external imbalances. In conclusion, addressing 
the persistent external European imbalances requires asymmetric responses from deficit 
and surplus countries, and the collaboration and coordination of economic policy 
between both groups of countries.
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