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The Sustainability of External Imbalances in the European Periphery 

 

 

Abstract. The issue of external imbalances has become a key concern in the global 
economy, gaining particular prominence also inside Europe, following the Eurozone 
crisis. Comparatively, however, evidence for the European periphery is much less 
developed. In this study we investigate the sustainability of external imbalances in 15 
countries from the EU’s so-called eastern and super-periphery across a range of 
sustainability tests. We find that external imbalances are on the whole large and, 
despite some significant adjustments in the post-crisis period, they continue to follow 
paths that are possibly unsustainable. Our results show a higher likelihood of 
confirming sustainability when looking separately at the current account and the net 
foreign asset position than when looking jointly at the current and capital accounts 
(and thus at the intertemporal budget constraint – Bohn, 2007). This suggests, albeit 
tentatively, problems and vulnerabilities that go beyond simple concerns about price 
competitiveness and the trade performance of the countries under study.  
 
Key Words: External imbalances, current account sustainability, European periphery, 
error correction  

  

 

1. Introduction 

The Eurozone crisis has explicated how external imbalances may cause destructive 

effects on an economy, either via accumulated differences in productivity (Camarero 

et al., 2013; Sinn, 2015) or due to sudden changes in the international environment 

(Lane and Pels, 2012; Obstfeld, 2012; Atoyan et al., 2013). The crisis has naturally 

focused much of policy and academic attention on the ‘Eurozone south’ (see, inter-

alia, Arghyrou et al., 2008; Zemanek et al., 2010; Belke and Drager, 2013; Semmler 

and Tahri, 2017). The issue, however, is arguably much more pertinent in the case of 

emerging and transition economies – such as those located in the ‘European 
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periphery’ and ‘super-periphery’ (Bartlett and Prica, 2013).1 For these countries, 

economic liberalisation, openness (integration) and convergence can cause significant 

current account derailments, not only due to the associated – but relatively 

benevolent – increased capital inflows (Roubini and Wachtel, 1998; Blanchard and 

Giavazzi, 2002) but also due to the implementation of – otherwise well-intended – 

stabilisation policies (currency pegs, high interest rates) which tend to lower export-

competititveness and depress domestic investment. 

Despite this, the empirical literature on the topic covering this geographical region is 

rather limited. A limited number of studies have examined current account deficits 

and external imbalances in the countries of Central and Eastern Europe, showing that 

for these countries imbalances have been accumulating already since the 1990s (e.g., 

Harkmann and Staehr, 2012). But for the countries in the ‘super-periphery’ the 

literature is really scarce and underdeveloped (cf. Muharremi, 2016) with the bulk of 

the empirical evidence coming from policy studies published by the European 

Commission and the IMF. 

In this paper we attempt to fill this gap by providing a comprehensive analysis of the 

sustainability of external imbalances in the countries of the European ‘periphery’ and 

‘super-periphery’. We go beyond traditional approaches to the issue, which typically 

utilise unit root and cointegration tests on relevant aggregates (current accout 

balance and net foreign assets position for unit root tests; exports and imports-

                                                           
1 The term is used to describe the New Member States of the 2004/13 enlargements (‘periphery’) and 
the EU candidate and associated countries (Western Balkans, Turkey and Eastern Partnership) (‘super-
periphery’). 
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augmented series2 for cointegration analysis), in two ways. First, by testing jointly the 

dynamics of a country’s net exports (a proxy for the current account) and its net 

foreign assets position (a proxy for the capital account) following a relatively novel 

approach (Bohn, 2007), which relies on a non-linear estimation of an error-correction 

model incorporating these two aggregates. Second, by utilising an adjusted series on 

net foreign assets, which allows us to control for the so-called “valuation channel” 

(see Gourinchas and Rey, 2007 and Ghironi et al., 2015), i.e., for changes in the capital 

account that are due not to capital movements per se but to capital gains/losses on a 

country’s external assets and liabilities, including via exchange rate changes.3 We 

implement our analysis for each country separately over two sub-periods, seeking to 

examine how and whether external sustainability was affected by the global financial 

crisis; but for robustness we also examine sustainability for the full period under 

analysis, allowing for structural breaks to come out endogenously from our 

estimations.  

Our empirical results offer unique insights into the question of current account 

sustainability in the countries of the EU periphery and super-periphery and vindicate 

our choice to examine the issue under multiple methodologies. Results from the 

traditional unit root tests for the stationarity of the current account balance and net 

foreign assets position confirm sustainability in a majority of countries (both prior to 

and during the crisis). However, the cointegration analysis confirms sustainability in a 

much smaller group of countries and mainly in the second period; while the error 

                                                           
2 Imports-augmented is the imports of goods and services series that is adjusted for interest and 
transfer payments thus incorporating changes in the financial account. 
3 The valuation channel is juxtaposed to the so-called ‘trade channel’, which concerns changes in the 
current account due to shifts in the exports and imports series (Gourinchas and Rey, 2007).  
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correction approach, which incorporates the net foreign assets position, finds 

sustainability for only two cases (Macedonia and Turkey) and only during the crisis 

period. As the less restrictive, but also less narrow, test produces the weakest 

evidence for sustainability, we are forced to conclude that (a) external positions in 

the EU periphery are largely unsustainable, even after the corrections that have 

occurred during the crisis; and that (b) unsustainability derives mainly from 

developments and fluctuations in financial aggregates (net foreign assets positions 

and the valuation channel) than in real aggregates (exports-imports and the trade 

channel). This finding suggests a particular vulnerability for the countries of the EU 

periphery, which links not so much to their export capacity and trade competitiveness 

but to the robustness of their currencies and the sustainability of (and their 

dependence on) foreign capital inflows.  

The remainder of the paper proceeds as follows. In the next section we provide a 

brief review of the relevant literature, explaining also how methods and approaches 

developed over time. Section 3 presents our econometric approach and our data set. 

Section 4 presents the results from our analysis, including a discussion of descriptive 

patterns and the econometric examination of sustainability under the three 

methodologies (unit root, cointegration and error-correction tests). The last section 

concludes with a discussion of the policy relevance and implications of our analysis. 
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2. Literature Review 

Existing studies in the literature of external sustainability can be split into three main 

groups: studies examining the stationarity of the current account (CA) balance or net 

foreign assets (NFA) position applying unit root techniques; studies focusing on the 

existence of a long-run relationship between exports and imports-augmented 

through cointegration analyses; and, more recently, studies that incorporate in their 

analysis jointly the dynamics of net foreign assets and the current account, following 

a methodological approach relying on the non-linear estimation of an error correction 

model.  

Studies in the first group have tended to reach divergent conclusions, depending on 

the type of series examined (e.g., net investment position versus current account) 

and the type of test performed (e.g., allowing for structural breaks or non-linearities). 

For example, Trehan and Walsh (1991) found evidence of sustainability when 

examining the US net investment position in simple unit root tests; but under similar 

tests Wickens and Uctum (1993) found evidence against sustainability when looking 

at the country’s current account balance. Looking at sub-samples of OECD countries, 

Liu and Tanner (1996) found sustainability to be accepted only under the assumption 

of country-specific structural breaks, while Wu (2000) found evidence in favour of 

sustainability only under a panel unit root test but not for individual countries. In 

more recent studies, researchers draw on newly developed techniques in order to 

take into account possible structural breaks in the series. For example, Kuo (2016) 

found evidence of sustainability for six Asian countries (Taiwan, Korea, the 

Philippines, Thailand, Singapore and Japan) in a quantile autoregression (QAR) 
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framework which considers the influence of shocks with different signs and 

magnitudes on current accounts. In another study, Andre et al. (2018) came to the 

conclusion that current accounts were sustainable in G7 and BRICS countries by 

applying long memory models and by allowing for structural breaks in these models.  

Similarly, other studies have shown sustainability to hold only under the assumption 

of non-linearity in the current account series (e.g., Christopoulos and Leon-Ledesma, 

2010, for the US; Lau et al., 2006, for a sample of South East Asian countries; Chen 

and Xie, 2015, for a sample of OECD countries; Hasdemir et al., 2019, for BRICS 

countries).  

Studies in the second group (examining the long-run relationship between exports 

and imports) have also produced varied results, depending on the data and method 

used. Typically, sustainability tends to be rejected under simpler tests (e.g., Husted, 

1992, using Engle-Granger (1987) cointegration test; Wu et al., 1996, using the 

Johansen-Juselius (Johansen, 1988; Johansen and Juselius, 1990) and Gregory-Hansen 

(1996) cointegration tests; Afonso et al., 2018, for 22 EU countries using the 

Johansen-Juselius (Johansen, 1988; Johansen and Juselius, 1990) cointegration test), 

while evidence of sustainability is found more commonly when allowing for structural 

breaks (e.g., Apergis et al., 2000, for Greece) or country-specific heterogeneity in a 

panel-cointegration setting (e.g., Wu et al., 2001, for the G7 countries; Holmes, 2006, 

for 11 OECD countries using Pedroni (1999, 2004)’s panel cointegration test; Llorca, 

2017, for 24 Asian countries using Pedroni (1999, 2004)’s and Westerlund (2007)’s 

panel cointegration tests; Oyon-Amba et al., 2017,  for eight Economic Community of 

Central African States (ECCAS) using panel and intra-panel cointegration analysis;  
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Shastri et al., 2018, for five South Asian countries using Westerlund (2007)’s panel 

cointegration test). In a recent study, Saho et al. (2016) apply Bayer-Hanck (2013) 

combined cointegration test to assess the sustainability of current account balance in 

China and India. Bayer-Hanck (2013) cointegration test combines information from 

individual cointegration tests. By using this new methodology Saho et al. (2016) found 

evidence of sustainability only for China in the long-run.  

As we discuss in more detail in the next section, approaches using unit root or 

cointegration techniques have recently been criticised for suffering from two main 

shortcomings. First, that they impose too strict a condition for CA sustainability, thus 

overlooking the fact that first-order difference-stationarity is not a necessary 

condition for the intertemporal budget constraint (and thus current account 

sustainability) to hold (Bohn, 2007). Second, that they focus solely on the “trade 

channel”, which links current foreign liabilities to future trade surpluses, thus failing 

to factor-in the effects of capital gains and losses arising from increasing capital flows 

on international investment positions – what Gourinchas and Rey (2007) describe as 

the “valuation channel” for the adjustment of external imbalances. In both cases, the 

implication is that inferences concerning current account sustainability based on 

traditional unit root and cointegration tests become questionable. Responding to this 

criticism, a small number of studies have emerged more recently that examine the 

issue of CA sustainability by including the changes in net foreign assets to the 

empirical analysis. Durdu et al. (2013) examined the external solvency of 50 

industrialised and emerging economies (for 1970-2006), finding external imbalances 

to be more sustainable in countries with stronger fundamentals in terms of 
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institutional quality, financial sector development, trade openness and flexibility of 

exchange rate regimes. Significant country heterogeneity, under the same 

methodology, has also been found by Bajo-Rubio et al. (2014) for the OECD as well as 

by Camarero et al. (2013), who further demonstrated how country-specific results 

change when not accounting for valuation effects, the intertemporal budget 

constraint and potential structural breaks. Schoder et al. (2013) used this 

methodology to examine the sustainability of external imbalances in the Euro area, 

focusing on the implemantation of the EMU convergence criteria in 1997 and finding 

that the introduction of the Euro aggravated problems of external imbalances.  

Evidence concerning the sustainability of external (im)balances in the EU’s ‘eastern’ 

and ‘super-periphery’, in the tradition of the literature reviewed above, is much more 

scant (Sadiku et al., 2015; Muharremi, 2016). Studies examining the issue are often 

more descriptive, focusing on specific policy questions (e.g., exchange rate pegs) for 

sub-sets of countries, and generally reporting large and persistent imbalances but 

without formal testing of their sustainability (see, inter alia, Aristovnik, 2008; 

Herrmann and Winkler, 2009; Ca’Zorzi et al., 2009; Purfield and Rosenberg, 2010; 

Kang and Shambaugh, 2013; Cuestas, 2013; Bollano and Ibrahimaj, 2015; and 

Muharremi, 2016). As noted already, our analysis in this paper seeks to fill this gap, by 

examining the issue of sustainability comparatively for the countries of the EU’s 

‘eastern’ and ‘super-periphery’ and utilising the range of methodologies coming from 

the three streams of literature reviewed above. We explain our methodological 

approach in the next section.  
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3. Econometric Approach and Data 

As noted previously, traditionally empirical analyses of external sustainability rely on 

tests for the order of integration (unit root tests) of the current account balance or 

the net foreign assets position of a country; and tests for the presence of a 

cointegration relationship between a country’s exports and imports.4 More recently, 

a new approach to testing the sustainability of CA positions has emerged in the 

literature which provides a less restrictive and more comprehensive test. The 

approach, proposed by Bohn (2007), takes directly into account the relationship 

between the current and capital accounts, through estimation of an error correction 

model which tests for the presence of a long-run relationship between net foreign 

assets (i.e., the capital account position) and net exports (i.e., exports of goods and 

services minus imports of goods and services which represents a country’s current 

account position without interest and transfer payments). This has two advantages. 

First, intuitively, it allows for sustainability in cases where an ‘unsustainable’ current 

account position is corrected by a mirror position in the capital account (and vice 

versa). Second, econometrically, it reduces the probability of ‘type-2’ errors (i.e., the 

erroneous rejection of stationarity) as it provides a less restrictive sufficient condition 

for sustainability (high-order difference-stationarity).5  

                                                           
4 Strictly speaking, this tests sustainability in the trade balance. To look at the current account balance 
typically the imports series is adjusted for interest and transfer payments thus incorporating changes 
in the financial account (“imports-augmented”). We follow this approach in our study. 
5 As demonstrated by Bohn (2007), high-order difference-stationarity is sufficient for sustainability (in 
the form of the intertemporal budget constraint) to hold and thus the condition used in the imports-
augmented-exports cointegration analysis (first-order difference-stationarity) is unnecessarily 
restrictive. Note, however, that neither approach provides a necessary condition test for sustainability.  
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In this study we use both sets of approaches (i.e., the methodology proposed by 

Bohn, 2007; and the traditional analyses of current account and net foreign assets 

stationarity and exports-imports-augmented cointegration) as we want to obtain the 

fullest amount of information possible from our data. To assess the stationarity of the 

CA and NFA series we use the generalised least squares (GLS) detrended version of 

the conventional Dickey-Fuller test (DFGLS or ERS test) proposed by Elliott et al. 

(1996) and a modified version of the Phillips-Perron tests proposed by Ng and Perron 

(2001). Both of these tests perform better than the traditional unit root tests 

especially when the length of the series is short, as is the case with our analysis. In 

order to investigate the cointegration relationship between exports and imports-

augmented we draw on the traditional Johansen cointegration test (Johansen, 1988; 

Johansen and Juselius, 1990), which has been shown to combine both good power 

and good size properties in comparison to the other tests in the literature (Hubrich et 

al., 2001).  

Following, we apply the methodology of Bohn (2007). We first investigate the order 

of integration of exports, imports and net foreign assets by using the DFGLS and Ng-

Perron unit root tests. Then, we estimate the following error-correction specification, 

for every country in our sample, by means of non-linear least squares:  

∆𝑛𝑥𝑡 = 𝛼 + 𝛿(𝑛𝑥𝑡−1 − 𝛽𝑛𝑓𝑎𝑡−2) + 𝜃(𝐿)∆𝑛𝑥𝑡−1 + 𝛾(𝐿)∆𝑛𝑓𝑎𝑡−1 + 휀𝑡 (1) 

In this equation, nx represents net exports (exports of goods and services minus 

imports of goods and services) and nfa, which in this model enters with a two-period 

lag, represents net foreign assets (both as a ratio to GDP); while ε, Δ and L are the 

error term, difference operator and lag operator respectively. This specification 
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allows us to test directly one of the main propositions deriving from Bohn’s (2007) 

analysis, which asserts that a country’s current account balance will be sustainable if 

there is an error-correction relationship between its net exports and the past net 

foreign asset position with a cointegration coefficient ρ such that ρ<0 and ǀρǀϵ(0, 1+r) 

(Durdu et al., 2013: 767).  

In line with the previous analyses in the literature we use the current account balance 

and net foreign assets positions for the unit root analysis, exports and imports-

augmented series for cointegration tests and net exports (for Bohn’s methodology 

net exports represents a country’s current account position without interest and 

transfer payments) and net foreign assets positions for Bohn’s approach.  

Our data cover 15 countries from the European periphery and super-periphery over 

the period 1999-2012.6 We are constrained historically by data availability as for most 

of these countries data prior to the late 1990s are either non-reliable or simply not 

available. To overcome the implication of this for our sample size, we use quarterly 

data for all of our main series (exports of goods and services, imports of goods and 

services, imports of goods and services augmented with interest and transfer 

payments, net exports and current account balance), as derived from the IMF 

International Financial Statistics (IFS) (IMF, 2014). The only exception to this is the 

NFA series, which we have taken from the External Wealth of Nations Mark II 

database (Lane and Milesi-Ferretti, 2007). The database offers annual data covering 

the period only up to 2012, but its NFA series is superior to that of other sources as it 

                                                           
6 Belarus, Bulgaria, Croatia, Cyprus, Czech Republic, Greece, Hungary, Macedonia, Moldova, Poland, 
Romania, Slovakia, Slovenia, Turkey, and Ukraine. Greece is included due to both its geographical 
location and its salience in relation to the Eurozone crisis. Due to first-differencing of the variables of 
interest, our effective dataset starts at 2000q1. 
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is adjusted to take into account changes in net foreign asset values that are due to 

valuation effects. We consider this an important feature of our analysis, as it is widely 

acknowledged in the literature that neglecting the valuation effect can produce 

results that are potentially unreliable or misleading (see, inter alia, Lane and Milesi-

Ferretti, 2007; Gourinchas and Rey, 2007; Ghironi et al., 2015). To convert this annual 

data into quarterly series we use the Proportional First Differences Benchmarking 

Method developed by Denton (1971). Finally, to examine the potential influence of 

the Global Financial Crisis on the sustainability of external imbalances in our sample, 

in our core analysis we have split our dataset in two sub-periods, covering the 

quarters 2000q1-2007q4 and 2005q1-2012q4.7 In what follows, the presentation of 

our results is organised along the lines of these two sub-periods.   

 

 

4. Empirical Results 

4.1. Descriptive evidence  

We start with a descriptive exploration of the patterns characterising our key 

variables of interest, namely the current account balance and the net foreign assets 

position (both expressed as a share of GDP). Starting from the current account 

balance (Figure 1), we observe that all countries under study have had negative 

                                                           
7 We allow for these sub-periods to overlap somewhat in order to have sub-periods of sufficient (and 
equal) length. For Cyprus, Macedonia, Slovakia and Ukraine data coverage starts only in the early 
2000s and thus these countries are not included in the first sub-period. We have additionally 
implemented the full set of tests included in our core analysis for the full period covered by our data, 
allowing for endogenously estimated structural breaks. 
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balances almost uninterruptedly throughout the period under consideration (1999-

2012). However, for most countries (Belarus, Croatia, the Czech Republic, Hungary, 

Macedonia, Poland, Slovakia, Slovenia, Turkey and Ukraine) CA deficits have not been 

particularly alarming over the period and especially prior to the crisis – with CA 

deficits remaining for the vast majority of years within 5 percentage points of GDP. It 

is only for a subset of countries (Bulgaria, Cyprus, Greece, Moldova and Romania) 

that CA deficits appear substantially large – and thus possibly unsustainable – with 

typical values in the area of between 10-20 percent of GDP and episodes of significant 

deterioration even beyond the 20 percent mark (e.g., reaching -28% in Cyprus in 

2009). Irrespective of these differences, however, for both groups we observe that CA 

imbalances worsened in the run-up to the crisis. Still, the effect of the crisis appears 

also not to have been unifrom across space – with some countries experiencing really 

dramatic changes and others remaining rather unaffected by the crisis and 

experiencing positive re-adjustments thereafter. For instance, Bulgaria’s current 

account deficit rose from around 11.5 percent of GDP in 2005 to 27.2 percent in 2007 

but recovered very significantly after 2009. For Greece, the current account deficit 

also increased prior to the crisis (from 7.6 percent of GDP in 2005 to 15 percent in 

2008), but the adjustment there has been much slower. In contrast, in countries such 

as Hungary, the Czech Republic, Slovakia and Croatia the current account balance 

showed little deterioration in the run-up to the crisis and remained within 10 percent 

of GDP throughout.   
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Figure 1. Current Account Balance/GDP

 

Source: IMF (International Monetary Fund) (2014). International Finanacial Statistics (IFS), 
https://data.imf.org/?sk=4C514D48-B6BA-49ED-8AB9-52B0C1A0179B, and    authors’ 
calculations.  

 

The picture concerning net foreign assets positions is somewhat more uniform. As 

depicted in Figure 2, these have been negative in virtually all countriers (except 

Cyprus prior to 2007) and on a declining trend everywhere between 2000-2012. Still, 

there is a sometimes large variation in the extent of these imbalances. For just over 

half of the countries (Bulgaria, Belarus, Cyprus, the Czech Republic, Romania, 

Slovenia, Turkey and Ukraine) the average NFA position is high but below 45% of 

GDP. For the rest (Croatia, Greece, Hungary, Macedonia, Moldova, Poland and 

Slovakia), average NFA-to-GDP ratios are above or well-above 50%.  
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Figure 2. Net Foreign Assets/GDP  

 

Source: Lane, P. R. and Milesi-Ferretti, G. M. (2007). “The External Wealth of Nations Mark II: 
Revised and Extended Estimates of Foreign Assets and Liabilities”, 1970-2004”, Journal 
of International Economics, 73(2), 223-250, and authors’ calculations. 

Note: The original data for NFA series is annual. Quarterly series are calculated by the authors 
using Denton (1971)’s methodology.  

 

On the whole, the picture obtained from the descriptive analysis seems to suggest 

some problems of external imbalance, which are mostly related to the capital account 

(net foreign assets), as for most countries current account deficits have not been 

particularly high and have seen substantial corrections after the crisis. Interestingly, 

however, the majority of countries experiencing today the most significant problems 

with regard to their net foreign asset positions are also those countries which 

experienced huge current account deficits just before the 2008 Global Financial Crisis. 

This suggests possibly a cumulative relationship between the two aggregates, 

whereby NFA positions deteriorate under the influence of rising CA deficits.  
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4.2. Evidence from traditional tests 

Moving beyond the descriptive analysis, we proceed by examining the issue of 

sustainability econometrically, focusing in this sub-section on the traditional 

approaches to the issue. Starting from the unit root analysis, we note that our 

investigation includes a large number of tests (DFGLS and four variants of the Ng-

Perron statistic), over two periods (2000q1-2007q4 and 2005q1-2012q4), which 

cannot be presented in full here. For ease of presentation, we present in Table 1 the 

results from the unit-root tests in summary form and report the full set of results in 

Online -Resource 1 and Online Resource 2. In Table 1, while mentioning the name of 

the test means that the null hypothesis of unit root is rejected at either 1% or 5% 

significance levels, a hyphen shows that we cannot reject the null hypothesis and 

hence the series has unit root.  As can be seen, the results from the unitroot tests 

provide rather widespread evidence in favour of sustainability for a large number of 

countries. For the pre-crisis period evidence of current account sustainability is 

consistently found, across tests, for the cases of Belarus, Croatia, the Czech Republic, 

Hungary,Moldova, Poland, Romania and Slovenia; while evidence of sustainability on 

the basis of the NFA positions is found for Belarus, Croatia, the Czech Republic, 

Greece, Hungary, Slovenia and Turkey.8 In this period, evidence of sustainability 

appears more robust for Belarus, Croatia, the Czech Republic, Hungary and Slovenia, 

in the sense that for these countries both their CA balance and their NFA position 

appear stationary.  

 

                                                           
8 Recall that due to data limitations we do not examine in this first period the cases of Cyprus, 
Macedonia, Slovakia and Ukraine.  
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Table 1. Unit-root tests for the Current Account and NFA series – summary results 

Country 
CA NFA 

2000-2007 2005-2012 2000-2007 2005-2012 

Belarus DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

DFGLS 
Ng-Perron  

(MZa/MZt/MSB/MPT) 
- 

Bulgaria - 
Ng-Perron  

(MZa/MZt/MSB/MPT) 
- - 

Croatia DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

Ng-Perron  
(MZa / MSB) 

Ng-Perron  
(MZa/MZt/MSB/MPT) 

- 

Cyprus n/a 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
n/a - 

Czech Rep. DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

- 

Greece - - 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
Ng-Perron  

(MZa/MZt/MSB/MPT) 

Hungary DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

- 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 

Macedonia n/a 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
n/a 

DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

Moldova DFGLS 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
- - 

Poland DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

DFGLS 
Ng-Perron  

(MZa/MZt/MSB/MPT) 
- 

Romania DFGLS - - - 

Slovakia n/a 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
n/a 

Ng-Perron  
(MZa / MSB) 

Slovenia DFGLS; Ng-Perron 
(MZa/MZt/MSB/MPT) 

- 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
Ng-Perron  

(MZa/MZt/MSB/MPT) 

Turkey - DFGLS 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 
Ng-Perron  

(MZa/MZt/MSB/MPT) 

Ukraine n/a - n/a 
DFGLS; Ng-Perron 

(MZa/MZt/MSB/MPT) 

Notes: DFGLS is the generalised least squares (GLS) detrended version of the conventional Dickey-
Fuller test as proposed by Elliott et al. (1996). Ng-Perron includes four tests statistics, drawn from the 
previous literature and modified by Ng and Perron (2001). These are as follows: MZa and MZt 
correspond to the original unit-root tests proposed by Phillips and Perron (1988); MSB corresponds to 
the test proposed by Bhargava (1986); and MPT corresponds to the Point Optimal statistic proposed by 
Elliott et al. (1996). Full results from these tests are presented in the Online Resource 1 and Online 
Resource 2.  n/a indicates that the tests can not be estimated because of the data limitation.  

 

In the second period the stationarity tests appear less strong and are statistically 

significant for fewer countries – suggesting that the sustainability of external 

imbalances declined in the crisis and post-crisis period. Sustainability in the current 

account is found only for the cases of Bulgaria, Cyprus, the Czech Republic, 

Macedonia, Moldova and Slovakia; while sustainability of NFA positions is found only 
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for Greece, Hungary, Macedonia, Slovenia andTurkey. Thus, evidence of sustainability 

in this period is found consistently (across both measures) only for Macedonia; while, 

across periods, consistent evidence of sustainability is found in the case of the CA 

balance only forthe Czech Republic and Moldova and in the case of the NFA position 

for Greece, Hungary, Slovenia and Turkey. 

 

Table 2. Johansen cointegration analysis between exports and imports 
Countries Period 

Trace 
Statistics 

0.05 Cr. 
Value 

Probability 
Error-

Correction 
Term 

Long Run 
Coefficient 

Belarus 2000-2007 22.3642 20.2618 0.0253 0.046418 -1.26209*** 
 2005-2012 - - - - - 
Bulgaria 2000-2007 9.92939 15.4947 0.2862 - - 
 2005-2012 18.8638 15.4947 0.0149 -0.35598*** 0.47885** 
Croatia 2000-2007 - - - - - 
 2005-2012 17.8403 15.4947 0.0218 -0.30044*** 0.89488** 
Cyprus 2000-2007 n/a n/a n/a n/a n/a 
 2005-2012 - - - - - 
Czech Rep 2000-2007 10.0317 15.4947 0.2783 - - 
 2005-2012 - - - - - 
Greece 2000-2007 6.38059 15.4947 0.6505 - - 
 2005-2012 7.84840 15.4947 0.4817 - - 
Hungary 2000-2007 - - - - - 
 2005-2012 8.32172 15.4947 0.4316 - - 
Macedonia 2000-2007 n/a n/a n/a n/a n/a 
 2005-2012 17.6672 20.2618 0.1095 - - 
Moldova 2000-2007 - - - - - 
 2005-2012 16.6693 20.2618 0.1454 - - 
Poland 2000-2007 - - - - - 
 2005-2012 6.85342 15.4947 0.5948 - - 
Romania 2000-2007 11.7139 15.4947 0.1712 - - 
 2005-2012 - - - - - 
Slovakia 2000-2007 n/a n/a n/a n/a n/a 
 2005-2012 8.35516 15.4947 0.4282 - - 
Slovenia 2000-2007 8.14369 15.4947 0.4502 - - 
 2005-2012 - - - - - 
Turkey 2000-2007 34.3372 15.4947 0.0000 -1.00015***  0.34123*** 
 2005-2012 21.6133 20.2618 0.0324 -0.53627*** -0.64365*** 
Ukraine 2000-2007 n/a n/a n/a n/a n/a 
 2005-2012 - - - - - 

Notes: Standard errors are in parenthesis. *** denotes the significance at 1% level. The hypothesis of 
Johansen Cointegration Test is H0: r= 0, Ha= r ≥1. n/a indicates that the tests can not be estimated 
because of the data limitation.  
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We next move to the second traditional approach to examining the issue of 

sustainability (cointegration analysis), which we implement using the Johansen 

cointegration test (Johansen, 1988; Johansen and Juselius, 1990). Application of this 

requires that our series are first-difference stationary. Similar to our unit root 

analysis, we examine the order of integration of exports and imports-augmented by 

using the generalised least squares (GLS) detrended version of the conventional 

Dickey-Fuller test (DFGLS or ERS test) proposed by Elliott et al. (1996) and a modified 

version of the Phillips-Perron tests proposed by Ng and Perron (2001).  The unit root 

test results for exports and imports-augmented are presented in Online Resource 1 

and Online Resource 2. According to the test results, the exports and imports-

augmented series are first difference stationary only for some countries. Hence, we 

apply this analysis to the subset of countries whose exports and imports-augmented 

series meet this criterion and present empty cells in Table 2 for the rest. 

In contrast to unit root analysis results, the cointegration analysis for current account 

sustainability – i.e., for the exports and imports-augmented series – using the 

Johansen cointegration test (Johansen, 1988; Johansen and Juselius, 1990)   provides 

more limited evidence in favour of sustainability. Indeed, as is depicted in Table 2, a 

cointegrating relationship is obtained only for Turkey in the pre-crisis period and for 

Bulgaria, Croatia and Turkey post-crisis.9 Even in these cases, however, evidence of 

current account sustainability appears to be of the weak form as, despite the 

presence of a cointegration relationship, the condition for strong-form sustainability 

                                                           
9 For Belarus, although the long-run coefficient is negative and significant, the error-correction term 
has the wrong sign and it is not significant statistically. 
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(namely, that the long run coefficient is equal to 1 – Baharumshah et al., 2003) is not 

met.  

All in all, the evidence on sustainability derived so far is rather mixed. Descriptive 

patterns, as reviewed in the previous sub-section, suggest significant and rather 

persistent imbalances in a large number of countries and negative external positions 

for all, throughout the period. The evidence from the traditional econometric tests in 

this section is in turn more mixed: we find sizeable evidence of sustainability, but not 

fully consistent across periods and aggregates (CA versus NFA positions), in the unit-

root analysis; and limited evidence of sustainability in the cointegration analysis. 

Given this, we turn the focus of our analysis to the error correction approach 

proposed by Bohn (2007). As has been discussed previously, Bohn’s (2007) 

methodology provides for a more comprehensive (less narrow) and less restrictive 

test for sustainability, which allows us to look jointly at the trade and capital accounts 

and thus at the overall intertemporal budget constraint.  

 

4.3. External sustainability in an error correction framework 

The first and second propositions of Bohn (2007) require that in order for the 

intertemporal budget constraint and the transversality condition to hold, exports, 

imports and net foreign assets should be integrated of a finite order. Subject to this, 

the third proposition prescribes the estimation of an error-correction specification (as 

in equation 1) and requires that for external sustainability to hold both the error-

correction and long-run coefficients should be statistically significant and negative. To 
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examine that the first two propositions hold in our data, we test the order of 

integration of the relevant series by drawing on the generalised least squares (GLS) 

detrended version of the conventional Dickey-Fuller test (DFGLS or ERS test) 

proposed by Elliott et al. (1996) and a modified version of the Phillips-Perron tests 

proposed by Ng and Perron (2001). Our results (see Online resource 1 and Online 

Resource 2) show that conditions for external sustainability, as derived in Bohn’s 

(2007) definition, exist in all countries and in both periods, as all the series are 

integrated of a finite order and typically of order 1 or 2. We thus move on to the non-

linear estimation of equation 1. We report results separately for each country and by 

sub-period, in Table 3.  

In the first sub-period the error correction coefficient is negative for all of the 

countries, but it is only significant statistically for Belarus, Bulgaria, Croatia, the Czech 

Republic, Hungary, Moldova, Poland and Slovenia. For these countries, our results 

indicate that an equilibrium relationship between net exports and net foreign assets 

exists. However, in none of these countries is the long-run coefficient simultaneously 

negative and statistically significant.10 It follows that, on the basis of Bohn (2007)’s 

definition of sustainability, no country in our data presents a strong or conclusive case 

of external sustainability. Recall that in our earlier analysis for the pre-crisis period, 

we found evidence of weak sustainability for Turkey from the cointegration analysis 

and consistent evidence for sustainability (in the sense that both the CA and the NFA 

positions appeared stationary) from the unit root analysis for Belarus, Croatia, the 

Czech Republic, Hungary and Slovenia. Given that, unlike the traditional tests, the 

                                                           
10 The coefficient is statistically significant but positive for the Czech Republic, Hungary, Moldova and 
Poland. 
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error-correction approach looks jointly at the co-movement of the net exports (for 

Bohn’s methodology net exports represents a country’s current account position 

without interest and transfer payments)  and (lagged) net foreign assets positions, we 

can conclude that, in combination, these two series did not contribute to maintaining 

a non-explosive long-run trajectory for the overall intertemporal budget constraint 

even in countries where both the CA nad NFA seriesappear stationary.  

 

Table 3. Non-Linear Least Squares Estimations  
 2000q1-2007q4 2005q1-2012q4 

Countries Long-run 
Coefficient 

Error-Correction 
Coefficient 

Long-run 
Coefficient 

Error-Correction 
Coefficient 

Belarus 0.0072179 -1.269695*** 0.0665195 -0.429864* 
 (0.0274615) (0.4458567) (0.0655742) (0.2260168) 
Bulgaria -0.0142602 -0.7692935** -0.012714 -0.6004619*** 
 (0.025928) (0.319237) (0.0182173) (0.1818548) 
Croatia 0.0067931 -1.181318*** 0.0223536 -0.1133199 
 (0.1735945) (0.0063268) (0.0699674) (0.127408) 
Cyprus               0.0125218 -0.6176266*** 
   (0.0078251) (0.2166033) 
Czech Rep. 0.0664756*** -0.439224*** 0.0172922* -0.7618344** 
 (0.1528972) (0.0094585) (0.0090309) (0.341094) 
Greece -0.0244693 -0.2443439 0.1123113 -0.0462076 
 (0.0193737) (0.1445799) (0.3801387) (0.1350361) 
Hungary 0.022595** -0.4947934*** 0.1805709 -0.0369041 
 (0.009601) (0.1292634) (0.3370387) (0.0821121) 
Macedonia               -0.1213015** -0.6018725*** 
   (0.0465147) (0.1876797) 
Moldova 0.1258841*** -0.2825495*** 0.1551959*** -0.4805722*** 
 (0.0997486) (0.0386391) (0.0552522) (0.1621968) 
Poland 0.0166343* -0.5511516** 0.0224525 -0.28102 
 (0.0091872) (0.2383575) (0.0197249) (0.1752566) 
Romania -0.082419* -0.2854791 0.0647758** -0.1679193 
 0.0411634 0.2046475 (0.0247077) (0.1050988) 
Slovakia               -0.0437007 -0.0642202 
   (0.3535442) (0.1364299) 
SloveniaϮ -0.012999 -1.051418**   
 (0.0129567) (0.4615551)   
Turkey -0.0027216 -0.6189606 -0.0805475*** -0.4010862*** 
 (0.0316807) (0.4616373) (0.023923) (0.1199406) 
Ukraine   0.0536859 -0.2047898 
               (0.0780155) (0.1482598) 

Notes: ***, **, * denote significance at 1%, 5% and 10% respectively. Standard Errors are in 
parentheses. Missing estimations in the first period are due to missing data. ϮFor Slovenia in 2005q1-
2012q4 the model did not converge and thus no parameters could be estimated.  
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The situation seems to have changed somewhat, albeit by no means drammatically, 

in the second sub-period (right-hand panel of Table 3). As before, all error-correction 

coefficients are negative but they are statistically significant for only a subset of 

countries. Evidence of an equilibrium relationship between net exports and net 

foreign assets is found this time for two of the four countries not covered in the 

analysis of the first sub-period (Cyprus and Macedonia), four of the countries which 

returned negative and statistically significant error correction coefficients also pre-

crisis (Belarus, Bulgaria the Czech Republic and Moldova), as well as for one country 

for which no equilibrium relationship was found pre-crisis (Turkey). In contrast, for 

Croatia, Hungary and Poland the evidence of an equilibrium relationship found earlier 

does not seem to hold for the second sub-period. This time however, two countries – 

Macedonia and Turkey – show evidence of sustainability beyond this minimum 

condition, in the sense that they also return a significant and negative long-run 

coefficient.  

These results are very informative and broadly consistent with our broader empirical 

observations. Concerning the cases of Macedonia and Turkey, we noted in section 4.1 

that these two countries had comparatively rather manageable current account 

deficits (sub-period averages of 4.7% and 5.8%, respectively) and medium levels of 

NFA positions (sub-period averages of -226% and -162%, respectively); while the 

traditional tests also returned strong evidence of sustainability (for the CA and NFA 

series of Macedonia in the unit root tests and for the NFA unit-root test and the 

cointegration analysis for Turkey). This, however, should not be taken to imply that 
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these conditions necessarily ensure sustainability in the error-correction formulation. 

Indeed, our results for Belarus show that an equilibrium relationship between net 

exports and net foreign assets can exist without either of the series meeting the strict 

stationarity condition of the unit root tests. Some general pattern, however, does 

emerge from our remaining results. In all cases where the error correction coefficient 

is significant and negative but the long-run coefficient is not (Bulgaria, Cyprus, the 

Czech Republic and Moldova), the traditional results show countries to meet the 

criterion of current account sustainability but to have non-stationary NFA positions. 

This suggests that non-sustainability in these cases derives not from the non-

stationarity of the current account itself but from its lack of dynamic adjustment to 

changes in net foreign assets. Inversely, all countries (except Croatia) for which we do 

not obtain a significant error correction coefficient, show evidence of stationarity in 

the NFA series but not in the current account in the traditional analyses.11 This in turn 

shows that ‘sustainability’ of net foreign assets is a poor indicator of overal external 

sustainability (in the sense of the intertemporal budget constraint implied in the error 

correction approach and the equilibrium-correcting relationship between the two 

external accounts).  

 

4.4. Robustness checks 

Our investigation so far has separated in an ad hoc fashion between the pre-crisis and 

post-crisis periods, in this way also imposing a limiting constraint on our estimating 

                                                           
11 Interestingly, these countries also exhibit comparable evolutions during the period in their NFA and 
CA series (see Figures 1 and 2). 
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sample size (32 observations per country). To examine how sample size may be 

affecting our results, we have replicated the analysis presented thus far, using the full 

time-horizon of our sample (2000q1-2012q4), allowing this time for the possibility of 

one structural break. For brevity, we do not report on the full set of obtained results, 

but offer an indicative summary (full results are given in Online Resource 3 for unit 

root analysis, Online Resource 4 for cointegration analysis and Online Resource 5 for 

non-linear least squares estimation.).  

In order to investigate the stationarity properties of the series we apply the 

Clemente-Montanes-Reyes test (Clemente et al., 1998; Perron and Vogelsang, 1992) 

to the level of the series by taking into account one structural break and when we 

take the first difference of the series we use the generalised least squares (GLS) 

detrended version of the conventional Dickey-Fuller test (DFGLS or ERS test) 

proposed by Elliott et al. (1996).  For the CA balance, evidence of sustainability in the 

full period, under the hypothesis of a structural break, is found for the Czech 

Republic, Belarus, Croatia, Hungary, Cyprus and Slovakia (with the majority of 

structural breaks occurring between 2007q3 and 2009q2). In the period-specific 

analysis the first of these countries was found to have sustainable CA balances in both 

sub-periods; the next three were found to have sustainable CA balances for the pre-

crisis period only; and for the last two CA sustainability was only found in the post-

crisis period. Poland, Romania, Slovenia, Moldova and Macedonia, for which some 

evidence of CA sustainability was found in the period-specific analysis, do not return 

statistically significant evidence of sustainability in the full-period analysis even under 

the assumption of a structural break.  



 
26 

 

For the NFA position, as was the case with the sub-periods analysis, evidence of 

sustainability is generally weaker and statistically significant only for a small sub-set of 

countries: Hungary (for which NFA sustainability was also found seperately for each 

of the sub-periods; and the only case in the full-period analysis where consistent 

across-measures evidence of sustainability is found), Moldova and Ukraine. For the 

last two countries evidence of NFA sustainability is unique to the full-period analysis, 

and the estimated optimal points for the structural break (2003q3 and 2009q2, 

respectively) are in both cases outside the timeframe of our ad hoc periodization into 

sub-periods. 

Similar evidence of consistency between the sub-periods and full-period analysis is 

also found for the case of the cointegration analysis.The full-sample cointegration 

analysis, implemented via the Gregory-Hansen (1996) test, produces evidence of a 

significant error-correction relationship only for Belarus and Bulgaria (error correction 

terms of -0.905 and -0.399, respectively); but in both cases, the long-run coefficients, 

although statistically significant, are positive and statistically very different from one, 

implying weak-form cointegration for these two countries. For the Czech Republic, 

Hungary and Slovakia the evidence for cointegration is less consistent across tests 

(ADF and z tests across the four Gregory-Hansen (1996) models) and the error 

correction coefficients are not statistically significant; while for Greece, Romania, 

Slovenia and Ukraine the ADF and z tests consistently fail to reject the null of no 

cointegration, under all four Gregory-Hansen (1996) models. This is consistent with 

the cointegration analysis for the sub-periods reported in section 4.2: for Belarus and 

Bulgaria the earlier results seem to extend now to the full period under the 
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assumption of a structural break (around 2007 and 2009 in the two countries, 

respectively); while for Coratia and Turkey, the full-period analysis finds no evidence 

of first-order stationarity in the relevant series and thus the presence of a 

cointegration relationship cannot be formally examined.  

Finally, the non-linear least squares estimation results for the full period return only 

one country, Turkey, for which external imbalances are sustainable (having both error 

correction and long-run coefficients negative and significant). This is fully consistent 

with the sub-periods analysis, where Turkey was the only country amongst the ones 

examined here12 that showed sustainability in any of the two sub-periods. A number 

of other countries (Belarus, Bulgaria, Croatia, Cyprus, the Czech Republic, Moldova, 

Slovakia, Slovenia and Ukraine) return a statistically significant and negative error-

correction coefficient but, as was the case with the sub-periods analysis, none of 

these countries returns a statistically significant and negative long-run coefficient. 

Thus, consistently between the sub-periods and full-period analyses, although a long-

run relationship is found to exist for these countries, deviations from equilibrium do 

not seem to follow a convergent path and are thus unstable.   

 

 

5. Conclusion 

                                                           
12 Note that for the other country, Macedonia, our data go only back to 2005 and thus a full-period 
analysis cannot be implemented.  
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In this study we investigated the sustainability of external imbalances over the period 

2000-2012 in 15 countries of the broader European periphery, which have 

experienced continued negative balances in their external account and significant 

challenges of adjustment during the recent crisis. Our analysis provides fresh 

evidence for a set of countries which are relatively under-studied but are collectively 

of systemic importance; and it does so in an extensive way, utilising alternative but 

complimentary approaches to testing for sustainability. Additionally, the analysis 

incorporates measures and techniques which are designed to address recently 

identified problems with the traditional approaches to the issue: our core analysis (a) 

takes into account the impact on external sustainability emanating from changes in 

capital gains and losses (Gourinchas and Rey, 2007) and (b) employes a specification 

that allows us to look jointly at the current and capital accounts and thus at the 

intertemporal budget constraint of the current account (Bohn, 2007). We pay 

attention on how the sustainability of external imbalances changed in our sample 

with the crisis, by testing sustainability separately across two sub-periods and, 

alternatively, by allowing for endogenously estimated structural breaks in the long-

run relationships examined.  

Despite the presence of significant imbalances as revealed by simple inspection of the 

raw data, according to the results of the traditional unit root analysis a large number 

of countries appear to meet the sufficiency condition for sustainability (stationary CA 

or NFA series). This includes Belarus, Croatia, the Czech Republic, Greece, Hungary, 

Moldova, Poland, Romania,Slovenia and Turkey in the pre-crisis period and Bulgaria, 

Cyprus, the Czech Republic, Greece, Hungary, Macedonia, Moldova, Slovakia, Slovenia 
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and Turkey in the period around the crisis. However, the results from the 

cointegration tests find only a narrower set of countries meeting the criterion of 

sustainability, and still only in its weak form (not meeting the ρ=1 criterion) – namely 

Turkey in the first period and Bulgaria, Croatia and Turkey in the second period. 

As we explained, despite the appeal and wide use of these approaches to testing for 

sustainability of external imbalances, both suffer from a number of limitations. This 

concerns both methodological issues (namely, the critique on the restrictive condition 

for first-order difference stationarity) and analytical ones (namely, that sustainability 

should be examined in relation to the intertemporal budget constraint and thus in 

relation to the co-movement between the current account and NFA series). When 

taking these considerations on board, we find current account sustainability to be less 

prevalent in our sample, with no country showing evidence of sustainability in the 

pre-crisis period and only Macedonia and Turkey having sustainable current accounts 

in the more recent period.13  

This pattern, of scarcer evidence of sustainability in a statistically less restrictive (but 

otherwise more intuitive and comprehensive) framework, seems to us to reinforce 

the concerns implied by the above considerations about the validity and information 

value of the traditional approaches to the issue. It appears that, at least in the context 

of the EU’s eastern and super-periphery, even in cases where current account 

balances are not explosive (i.e., they are stationary), the sustainability of external 

imbalances is not warranted. As these countries have typically low domestic savings 

ratios and limited capital bases, they are open to substantial vulnerabilities in relation 

                                                           
13 As discussed, Turkey also shows evidence of sustainability also for the full period, under the 
assumption of one endogenous structural break.  
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both to the continuity of capital inflows and to changes in capital gains and losses 

emanating from international capital movements and exchange rate changes. 

Methodologically, this seems to support the critique applied by Bohn (2007), both 

with regard to the estimation of sustainability and with regard to the need for 

sustainability to be assessed on the grounds of the economic (and political) realities 

characterising the countries under study and their international environment. In 

terms of policy, our results suggest that the countries of the European periphery and 

super-periphery face problems and vulnerabilities that go beyond simple concerns 

about price competitiveness of exports and trade performance at large and rather 

concern the ability of these countries to maintain sustainable levels of foreign and 

domestic investment that will allow the continuing financing of their external deficits 

in their path to economic development and catch-up with the development levels of 

the European core.  

To conclude, concerns about the sustainability of external imbalances in the 

European periphery and super-periphery appear to be well founded on the grounds 

of both the descriptive and the econometric evidence. Although all of the 

econometric tests applied here examine (various versions of) a sufficient condition for 

sustainability, and in this sense failure to accept sustainability does not necessarily 

imply unsustainability, it appears warranted to conclude that most of the countries 

under study have been, and still are, in a rather vulnerable position with regard to 

their external balances. Given the relatively low levels of development of these 

countries and their continuing dependence on international trade (exports) and 

investment (capital inflows), it appears of paramount importance that policy efforts 
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continue to pay attention to the fiscal and financial stability of these countries not 

only in the current climate but also prospectively in the period after the full recovery 

from the problems still facing today the international economy.  
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