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Abstract

The choice of exchange rate regime is believed to affect countries’ trade levels. Currency unions and

currency pegs reduce exchange rate volatility and create greater price transparency in foreign trade

compared to a flexible exchange rate regime. This paper analyzes the interplay between the choice of

exchange rate regime and export levels by looking at the Western Balkans. A region with considerable

variation in countries’ exchange rate policies. Western Balkan countries share a contentious history

and the prospect of becoming EU members, enabling a focus on the effects of the exchange rate

regime on exports to the Eurozone. The relationship between exchange rate regimes and exports is

empirically estimated through a gravity model of trade using panel data for the six Western Balkan

countries’ exports to the early Eurozone members. The results of the study indicate a statistically

significant positive association between the euro-peg currency regime and Western Balkan exports to

the Eurozone. Conversely, results for the unilateral adoption of the euro indicate the exchange rate

regime to be negatively associated with exports for Western Balkan countries.
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1. Introduction
Since the end of the Yugoslav Wars, the Western Balkan countries1 have been on a trajectory

toward European integration. The Balkan reconstruction after the Yugoslav wars has been

characterized by economic integration with the EU through the promotion of exports from the

Western Balkans to the EU. Western Balkan exports to the EU have increased by over 145%

in the past decade, and the EU is the region’s most prominent trade partner (European

Commission, 2022). However, upon gaining independence from Yugoslavia, the Western

Balkan countries took different routes regarding European economic integration in terms of

exchange rate regimes. Montenegro and Kosovo have unilaterally adopted the euro as a de

facto currency. Bosnia and Herzegovina and North Macedonia pegged their respective

national currencies to the euro. Albania and Serbia, unlike the rest of the region, do not have

a euro-anchored currency, instead keeping a flexible exchange rate. (Dabrowski and

Myachenkova, 2018). However, the way in which different exchange rate regimes in the

Western Balkans have affected the countries’ exports to the EU is a previously unstudied

relationship.

The Western Balkans is a suitable region to study the effects that the choice of exchange rate

regime may have on trade as there is considerable variation in exchange rate policy within

this small region. The region also largely shares the same history, challenges of ethnic

tension, and the prospect of becoming EU members, making it possible to focus on the

effects of exchange rate policy on trade.

The aim of this thesis is to investigate the relationships between different exchange rate

regimes and export levels. More specifically, it analyzes how a euro-anchored currency, either

through unilateral euro adoption or a euro peg, is associated with Western Balkan countries’

export levels to the Eurozone. Hence, this study aims to answer the following research

question using the empirical application of Western Balkan countries’ exports to the

Eurozone members2:

➢ What characterizes the relationship between export levels and the exchange rate

regimes of euro-pegging and unilaterally adopting the euro?

2 For a full list of exporting and importing countries, please see appendix 1.

1 The Western Balkan countries in this paper are defined as: Albania, Bosnia and Herzegovina, Montenegro,
North Macedonia, Kosovo, and Serbia in accordance with the definition of the European Commission ( 2023a)
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Theory on exchange rate regimes suggests that a country that pegs to or adopts the currency

of its main trading partner is to have higher export levels to that trading partner than countries

with a flexible exchange rate. The eliminated or reduced exchange rate risk is to positively

impact trade. Currency unions are theoretically more advantageous than pegs as the exchange

rate regime is deemed more credible and because prices in both trading countries are given in

the same currency (de Nardis and Vicarelli, 2003). Hence two hypotheses are developed.

First, having a euro-anchored currency is more positively associated with exports than a

floating exchange rate. Second, that the positive association with exports is larger for euro

adoption than a currency peg.

Empirical research is ambiguous as to how the theoretical implications of exchange rate

regimes on trade stands to reality. Early research finds that currency unions can increase

bilateral trade threefold and that currency unions indeed have a greater positive effect on

trade than currency pegs (Rose, 2000). However, newer studies suggest that these are

considerable overestimations, and find a positive trade effect of between 3-50% (Bun and

Klaassen, 2007);(Glick and Rose, 2016). Following advances in the gravity model estimation

method with extensive control for unobserved heterogeneity, some studies even manage to

estimate the effect of exchange rate regimes on trade to be statistically insignificant (Larch et

al., 2019). Whether currency sharing is associated with higher levels of bilateral trade than a

currency peg is also ambiguous in empirical research.

To test what is true in the empirical case of the Western Balkans and answer the research

question, the gravity model of trade is augmented with two different exchange rate regime

(ERR) variables. To separate the effects of unilateral euro adoption and of a euro-pegged

currency, one variable for each of the exchange rate regimes is constructed. Albania and

Serbia, which have flexible exchange rate regimes, are used as a reference group. Because of

the lack of time-series variation in the exchange rate regimes for the Western Balkan

countries not allowing for full control of unobserved heterogeneity, the study will find

associations between export levels and the different exchange rate regimes rather than causal

effects.
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The disposition of this paper begins with a historical overview and outline of the exchange

rate regimes in the respective Western Balkan countries. The Western Balkan countries’ trade

relations and economic integration with the EU are also described. Thereafter follows a

review of previous research concerning the effects on bilateral trade of sharing a common

currency and currency pegging. Part four of the paper presents the theory of a common

currency, currency peg, and flexible exchange rate’s effect on trade. Subsequently, in the fifth

part of the paper, the empirical strategy is described, including the modeling of the gravity

model. In part six, the study's empirical results are presented, as well as a discussion

regarding the results and their implications. In the seventh and final part, the study's

conclusions are given.
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2. Regional Overview and Exchange Rate Regimes

2.1 Western Balkan History and Trade Ties with the EU
The six Western Balkan countries (WB6) have a complex and contentious history. Out of the

collapse of Yugoslavia, following the Yugoslav Wars of the 1990s, Bosnia and Herzegovina,

Kosovo, North Macedonia, Montenegro, and Serbia emerged as independent states along

with Slovenia and Croatia3. Albania, which never was part of Yugoslavia but rather an

independent state since 1912, emerged from international isolation having been the most

closed economy in Europe in 1990 (Cvijanović and Uvalić, 2018).

North Macedonia4 achieved independence

from Yugoslavia in 1991, followed by Bosnia

and Herzegovina in 1992. The then two

remaining republics of Yugoslavia; Serbia and

Montenegro, formed the Federal Republic of

Yugoslavia in 1992. However, Montenegro

declared its independence in 2006, leading

Serbia to declare independence soon thereafter.

Lastly, the southern province of Serbia,

Kosovo, unilaterally declared independence in

2008. Kosovo still remains a disputed

territory5. The ethnic tension at the root of the

Yugoslav wars forming these successor states

persists. Ethnic conflicts have been mounting

and subsiding intermittently throughout the past two decades in Bosnia and Herzegovina,

Kosovo, Montenegro, North Macedonia, and Serbia. (Prelec, 2017).

5 Five EU member states do not recognize the independence of Kosovo - Cyprus, Greece, Hungary, Slovakia
and Spain. Greece and Spain are importing countries part of this study.

4 At the time of independence, North Macedonia held the official name of the Former Yugoslav Republic of
Macedonia and then The Republic of Macedonia. The name was changed to The Republic of North Macedonia
in 2018 following an agreement with Greece after a long dispute regarding the country’s name.

3 Slovenia, and Croatia have joined the EU and hence are no longer targeted by the EU’s Western Balkan
strategy. Consequently, they are no longer included in the Western Balkan group of countries and are not part of
this study.
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The Western Balkan states began a path toward EU integration following Yugoslavia's

dissolution. The EU’s Stabilization and Association Process (SAP) was launched in 1999 as

an enlargement framework for the Western Balkans to foster regional stability and

cooperation (Elbasani, 2008). The EU has since 2000 further granted all the Western Balkan

countries autonomous trade preferences, allowing nearly all exports to enter the EU without

customs duties or limits on quantities. Autonomous trade preferences cover about 95% of

their exports (Qorraj and Jusufi, 2018). Sugar, wine, and certain beef and fisheries products

are exemptions from the autonomous trade preferences and enter the EU under preferential

tariff quotas. These trade preferences for the Western Balkans were most recently extended in

December 2020, remaining in place until 31 December 2025 (European Commission, 2020).

At the EU’s Thessaloniki Summit in 2003, EU accession commitments were also made to all

the Western Balkan countries (Bugajski, 2019).

As part of the SAP framework, in addition to the autonomous trade preferences granted to all

WB6 countries, the EU has adopted Stabilization and Association Agreements (SAA) with

the individual WB6 countries. The SAAs are tailored to each Western Balkan country and

establish a reciprocal, bilateral free trade agreement with the EU6 (European Commission,

2023b). In this study, a dummy variable controls for the effect of the FTAs in place. Today,

all Western Balkan Countries are EU candidate countries except Kosovo, which is recognized

as a ‘potential candidate country’ (European Union, 2023a).

The free access to the EU internal market through autonomous trade preferences and SAAs

has significantly increased the exports as intended (Ognjenović and Branković, 2011).

Exports from the Western Balkan countries to the EU have increased by over 145% in the

past decade, and the EU is the region’s most prominent trade partner accounting for over

two-thirds of its total trade (European Commission, 2022). Today, the WB6 countries are

similar on a macroeconomic basis, as seen in Table 1, with relatively high levels of

unemployment, current account deficits, and exports accounting for a large part of GDP.

6 The period for which the FTAs have been in force for the different Western Balkan countries can be found in
appendix 3.
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Table 1. Selected Macroeconomic Indicators 20197

Country GDP per
capita
(US $)

GDP
growth

(annual %)

Inflation
(annual %)

Current
account

( % of GDP)

Exports
(% of GDP)

Unemployment
(% of total labor

force)

Albania 5,396 2.1 1.4 -7.9 31.3 11.5

Bosnia and Herzegovina 6,011 2.8 0.6 -2.6 40.6 15.7

Kosovo 4,416 4.8 2.7 -5.7 29.3 25.7

Montenegro 8,909 4.1 0.4 -14.4 43.8 15.1

North Macedonia 6,070 3.9 0.8 -3.0 62.4 17.4

Serbia 6,070 4.3 1.8 -6.9 51.0 10.4

Sources: World Bank (2023a); KAS (2020) for Kosovo unemployment rate 2019.

2.2 Exchange Rate Regimes in the Western Balkans
After their independence, the Western Balkan countries took different routes toward

European economic integration regarding exchange rate regimes. Kosovo and Montenegro

employ the euro as their currency, while Bosnia and Herzegovina and North Macedonia peg

their national currencies to the euro. Albania and Serbia rather have flexible exchange rate

regimes with inflation-targeting frameworks. (Dabrowski and Myachenkova, 2018). The

exchange rate regimes are specified below in Table 2 as having a euro-anchor or not. A

further explanation of the three different exchange rate regimes of the WB6 countries follows

in the next sections.

Table 2. Exchange Rate Regimes in the Western Balkans

Euro-anchored exchange rate Inflation targeting framework

Kosovo Montenegro Bosnia and
Herzegovina

North
Macedonia

Albania Serbia

No separate
legal tender

unilateral
adoption of
the euro

No separate
legal tender

unilateral
adoption of
the euro

Currency peg

currency
board

arrangement

Currency peg

exchange
rate targeting

Free float Managed float

7 2019 is chosen as later years’ data are not representative because of the Covid-19 pandemic and the Russian
innovation of Ukraine.
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2.2.1 Unilateral Adoption of the Euro
A unilateral currency union is defined as the adoption by one country of the currency of

another, without consent or an agreement. The country adopting the other’s currency is only a

passive partner and abandons the stabilization role of a sovereign monetary policy. (Angeloni,

2004). Kosovo and Montenegro have adopted the euro unilaterally per this definition

(European Commission, 2023c).

Kosovo
Although not yet having gained independence, Kosovo withdrew from using the Yugoslavian

Dinar and changed to the German Mark in 1999. Following Germany’s adoption of the euro

in 2002, Kosovo also unilaterally adopted the euro as its legal tender (CBK, 2022). The

Central Bank of the Republic of Kosovo (CBK) does not issue its own currency. The euro

adoption in Kosovo has generated macroeconomic stability with low inflation in line with

that of the Eurozone. There is also a stronger confidence in banks in Kosovo as over 95% of

the banking sector's balance sheet is denominated in euro. (Mustafa, 2017). Because of

Kosovo’s use of the euro, it has benefited from lower interest rate loans than its neighboring

countries as the euro usage makes it a safer place for investors (Hajdari, 2020).

Montenegro
Although not yet a sovereign state, Montenegro effectively ended economic ties with Serbia

in 1999, first adopting the German Mark as a parallel currency and then as the sole legal

tender. When Germany then implemented the euro, Montenegro unilaterally adopted the euro

as well in 2002. (Bieber, 2003). Montenegro is a small, open economy with large foreign

trade with the EU, making for the successful implementation of the euro (Fabris et al., 2004).

The Central Bank of Montenegro (CBGC) claims that the facilitation of goods and services

turnover and international communication were important reasons for the unilateral euro

adoption (Belke and Zenkić, 2007). The euro adoption has created predictable business

conditions and imported monetary policy credibility (Fabris et al., 2004). The inflation in

Montenegro has since euro adoption in the long term been in line with the inflation rate in the

Eurozone with small deviations for individual years (Fabris, 2015a).
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Issues of Unilateral Euro Adoption
In 2007, The Council of the European Union pointed out that the unilateral adoption of the is

not in compliance with the Maastricht Treaty, which sets out the convergence criteria for

joining the EU and the Eurozone. The treaty states that a prospective member country must

maintain a stable exchange rate of the domestic national currency for two years before

officially entering the Eurozone. Kosovo and Montenegro may therefore have to implement a

national currency for two years before officially being able to join the Eurozone. However,

the implications of the Maastricht Treaty for the special cases of Montenegro and Kosovo

will be set at the start of accession negotiations. (Żuk, 2019).

2.2.2 Currency Peg
A currency peg is defined as when a currency’s value is controlled to stay at a particular level

in relation to another currency (Cambridge, 2023). It is a fixed exchange rate regime with

another currency as an anchor. Currency pegs can be implemented differently in terms of how

tight the fixed exchange rate is and how large reserves of the foreign currency central banks

are required to maintain. Bosnia and Herzegovina and North Macedonia have a fixed

exchange rate regime but pegs to the euro through different arrangements.

Bosnia and Herzegovina
Bosnia and Herzegovina maintains a currency board arrangement, a rigid pegged exchange

rate with full foreign-exchange backing, and guaranteed convertibility of The Bosnian

convertible mark (KM) to the euro (Kamhi and Dehejia, 2006). Bosnia and Herzegovina used

the Yugoslav Dinar as its currency until 1992 when the country became independent. The

Central Bank of Bosnia and Herzegovina (CBBH) issues the KM. In 2001, the CBBH pegged

the KM to the euro with the exchange rate set at 1.955830 KM = 1 EUR (CBBH, 2021). The

fixed exchange rate has not been altered since it was adopted (CBBH, 2023). The CBBH

states that executing monetary policy goals such as low inflation and economic growth is

attributed to the KM’s euro-peg (CBBH, 2021).

North Macedonia
Like Bosnia and Herzegovina, North Macedonia implemented a euro peg in 2002 following a

German Mark peg in 1995 (Dodevski et al., 2018). However, the fixed exchange rate regime

in North Macedonia is less rigid than the currency board arrangement in Bosnia and
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Herzegovina. Full convertibility of the national currency, the Macedonian Denar to the euro

is not guaranteed. The National Bank of the Republic of North Macedonia (NBRNM) instead

maintains a fixed exchange rate regime in terms of exchange rate targeting (NBRNM, 2017).

The exchange rate target is set at 61 MKD = 1 Euro, which has been stable for the past two

decades and maintained at parity (Fehlinger, 2021);(Naumovski, 2022). The fixed exchange

rate regime was initially launched to curb inflation and improve economic growth. Now it is

also a tool for faster nominal convergence of the North Macedonian economy with the

Eurozone. (Petreski, 2007).

The euro-anchoring fixed exchange rate regimes of Bosnia and Herzegovina and North

Macedonia are in line with the convergence criteria of the Maastricht Treaty, stating that a

country’s exchange rate should be stable for at least two years to join the Eurozone.

2.2.3 Flexible Exchange Rate Regimes
A flexible, also called a floating exchange rate, entails that the exchange rate is determined

by the supply and demand of the currency on the foreign exchange market rather than

anchored to any other currency. A flexible exchange rate determined by supply and demand

but also, to some extent, controlled by a government or central bank intervening in the

foreign exchange market is characterized as a managed float exchange rate (Policonomics,

2023). Both Albania and Serbia have flexible exchange rate regimes. Serbia however,

operates a managed float.

Albania
Albania never used the Yugoslav Dinar like the other Western Balkan countries. The Bank of

Albania (BoA) issues and maintains the national currency, Lek. BoA maintains a free-floating

exchange rate regime (Bank of Albania, 2018). The BoA holds an inflation target of 3%,

which it has largely delivered on (della Valle et al., 2018).

Serbia
The National Bank of Serbia (NBS) operates a managed float exchange rate regime of the

national currency, the Serbian Dinar, which replaced the Yugoslavian Dinar. The NBS may

intervene in the foreign exchange market to ease excessive short-term volatility of the

exchange rate and maintain price and financial stability. (NBS, 2023a). The NBS is not
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expected to act against market forces and refrain from intervention in trend movements

(Marinković, 2014). The NBS regularly intervened in the foreign exchange rate market until

2006, when inflation targeting was launched (Chailloux et al., 2010). More recently, the

Serbian Dinar has been very stable, and the NBS is selling euro reserves (Ralev, 2020).

Serbia’s inflation-targeting monetary policy which has been in place since 2006 sets the

inflation target based on expected macroeconomic movements. The most recent inflation

target was set at 3%. (NBS, 2023b). However, Serbia has largely failed to achieve its past

inflation targets (Fabris, 2015b).

Currency Hedging
In countries with flexible exchange rate regimes, currency hedging is a common tool for

economic actors to mitigate the risk of exchange rate volatility when participating in foreign

trade. However, currency hedging is not common in Albania and Serbia. Commercial banks

in Albania do not generally offer forward contracts, and businesses lack knowledge of the

necessity of hedging (Tufi Heta and Mulleti, 2013). In Serbia, currency hedging through

forward, swap, and options contracts have been infrequent and almost used exclusively by

multinational companies. (Ðordevic and Vojnovic, 2011). The NBS allows the use of FX

swaps. However, these have failed to have any significant stabilization of the Serbian Dinar

exchange rate (Živanović and Jolović, 2012). Even though there is exchange rate volatility,

the unclear regulations and companies' inadequate awareness of the hedge possibility against

exchange risk are reasons why Serbian companies do not use hedging instruments.

(Barjaktarović, 2012).
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3. Previous Research

3.1 Currency Unions and Trade
Before the Economic Policy paper published by Rose in 2000, few empirical results

suggested that a fixed exchange rate or a common currency affected the real economy. The

conventional wisdom said that currency-sharing had little effect (Persson, 2001). Rose

challenged the consensus with his study analyzing panel data of bilateral trade between 186

countries between 1970 and 1990 with the gravity model of trade. Rose's study suggested that

sharing a common currency increased trade threefold. The large effect on international trade

stemming from a common currency is referred to as the “Rose effect” (Baldwin, 2006).

However, in Rose's study, only about one percent of the observed countries were part of a

currency union. The Eurozone had notably not come into existence at the time of the study.

Persson (2001) raises criticism regarding Rose’s empirical strategy, arguing that the

characteristics that form costs of trade differ largely for countries that do and do not share a

common currency. Persson instead applied a propensity score matching approach to simulate

a controlled experiment to remove the bias he believed to be present in Rose’s study. Persson

instead suggests a possible range for a common currency’s effect on trade to be between 13%

and 66%, although the estimates are not statistically significant. Rose (2001) confirms the

issues raised by Persson but shows that even using a new larger data set with his original

linear regression model, Persson’s matching approach and the fixed effects technique all

confirm Rose’s earlier results.

Rose and Wincoop (2001) further identify national currencies as a barrier to trade. Their

study without country-specific effects indicates that the sharing of a common currency is

associated with an almost 400% increase in trade. When adding country-specific effects, the

result is still statistically significant and shows a trade increase of 230%. Glick and Rose

(2001) utilize a similar gravity model specification as this study, although their sample

includes time-series variation in the dependent variable, to investigate the effect of joining

and leaving a currency union. Their data sample included 217 countries between 1948 and

1997. The findings included that countries that were part of currency unions had twice as

much trade when in the currency union compared to after leaving.
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However, there is no full empirical consensus on a currency union’s positive effect on trade.

There is a large gap in empirical results regarding the currency-union trade effect for euro

adoption and the Rose effect. Where Rose found a tripling of trade of currency unions,

Micco, Ordoñez, and Stein (2003) found that countries adopting the euro between 1999 and

2002 increased bilateral trade by an estimated 5 to 10%. Micco et al. utilized a similar

empirical model as this paper, augmenting the traditional gravity model by adding a dummy

variable for euro adoption.

Bun and Klaassen (2007) state that much of the literature on currency unions' effect on trade

is overestimations. They suggest that previous studies utilizing the standard panel gravity

models for the level of trade have an upward bias in their estimated euro effect because the

residuals exhibit upward trends for euro countries. To correct the upward bias, Bun and

Klaassen include a time trend resulting in the effect on the sharing of the euro only having an

estimated impact of 3%. Frankel (2008) also investigates the gap between the large effect

found by Rose and the smaller euro adoption effect. Frankel finds that the endogeneity of the

decision to adopt the euro cannot explain the discrepancy between the Rose effect and the

more modest 15% effect found on trade for euro adoption. Frankel instead reports that the

discrepancy possibly stems from the sample size.

Glick and Rose (2016) confirm the results of Frankel (2008) in that the effect of the Eurozone

is smaller than that of other currency unions in its impact on trade intensity. Glick and Rose

reassess their study described above (2001). This paper analyzes bilateral trade between 200

countries between 1948 and 2013. Through a range of gravity model applications, they find

that the Eurozone currency union has boosted bilateral trade by an estimate of 50%. Hence, it

can be summarized as the empirically estimated trade effect of euro adoption is smaller than

Rose estimated for currency unions in general.

The studies described above are largely similar to the estimation method used in this study.

However, there are newer studies utilizing advances in gravity model estimation, advances

which are not totally applicable to this study due to the lack of time-series variation in

exchange rate regimes in the Western Balkans not allowing for the full use of fixed effects.

The modern gravity model estimations properly control for unobserved heterogeneity and use

non-linear estimators such as the PPML to find that currency unions do not significantly
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impact trade. Campbell and Chentsov (2017) and Larch et al. (2019) find that the euro does

not promote trade when considering high-dimensional fixed effects and clustered standard

errors with PPML instead of the linearized model.

3.2 Currency Peg and Trade
Rose (2000) finds a robust positive effect on trade which is smaller for currency pegging than

for sharing a common currency. He proposes that hedging against exchange rate risk might be

more complicated than generally believed and that a common currency’s financial integration

might promote more trade in goods and services. Nonetheless, Nicita (2013) states that the

significant availability of financial instruments to hedge against exchange rate risk limits the

importance of exchange rate volatility on trade. The study by Nicita analyzes how the

exchange rate affects international trade through a gravity model with fixed effects on

bilateral trade flows for 95 countries between 2000 to 2009. Nicita concludes that positive

trade effects due to reduced exchange rate volatility are indirect and rather due to the stability

of long-run commitments such as currency pegging.

Klein and Shambaugh (2006), show that a fixed exchange rate regime significantly affects

bilateral trade between a country and a country that pegs to it. Through a fixed exchange rate

series in a gravity model with controlling dummies, the study shows that pegging appears to

increase bilateral trade by 35%. Mosteanu (2017a) also finds through analyzing

macroeconomic indicators that countries pegging national currencies to the euro positively

impact that country’s exports and trade. This relationship is especially distinct between a

country with low production costs and a country with a stronger currency.

Santana-Gallego and Perez-Rodriguez (2019) estimate the gravity model by PPML like this

thesis to study how different exchange rate regimes relate to international trade. They found

that having a currency peg increases trade by an estimated 11% compared to a flexible

exchange rate regime. However, the effect of a currency union was even larger at 14.3%.

Both these exchange rate regimes had larger positive effects on trade than the floating

exchange rate regime, which is used as the reference regime in this thesis. However,

Stoykova (2021) finds that a currency union does not provide higher bilateral trade values

than a fixed exchange rate regime when controlling for trade openness, trade partner

importance, and government debt and borrowing.
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3.2 The Case of the Western Balkans
There is no previous research on the particular effects of euro adoption and euro pegging in

the case of all Western Balkan countries. Hence this section presents some studies that share

similarities with this thesis’ empirical application.

Mosteanu (2017b) conducted a study with a qualitative study of macroeconomic indicators

correlated to the exchange rate regime in countries that have pegged their national currency to

the euro - Bulgaria, Czechia, Denmark, Hungary, Romania, and Bosnia and Herzegovina, the

latter being of interest for this thesis. Mosteanu infers that the countries’ euro peg creates a

stable trading environment for exporters. Cieślik et al. (2012) use the gravity model on

Slovenia and Slovakia, countries close to the Western Balkans, using three estimations: fixed

effects, random effects, and Hausman-Taylor show that eliminating exchange rate volatility

resulted in trade expansion for the countries. However, the accession to the Eurozone did not

significantly affect exports of Slovakia or Slovenia.

Klimczak (2014) further conducted a case study of the Western Balkans. Using the gravity

model, the paper investigates variables such as common border, war, and the presence of

ethnic minorities that affect trade. The study finds that issues of communication, cultural and

historical ties, and post-war effects significantly affect bilateral trade within Western Balkan

countries.

Rajkovic et al. (2020) further studied the relationship between exchange rates and foreign

trade imbalance for Central and Eastern European (CEE) countries, including all WB6

countries except Kosovo. The study demonstrates that more underdeveloped countries which

use the euro as their legal tender face higher trade deficits regardless of whether it faces an

economic crisis. However, this empirical finding consisted of a sample of only one country

using the euro while being a non-EU member country, Montenegro. This study suggests that

Montenegro is under a double burden as it cannot improve its trade balance through its

exchange rate. Simultaneously, the exchange rate is not adjusted to the economy. However,

the study finds that countries using their own currencies cannot adjust their trade deficit

substantially through their exchange rate when facing an external shock. The study concludes

that Western Balkan and CEE countries that applied a fixed exchange rate experienced faster
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adjustment after the global economic crisis. They improved their trade balances through

increased exports and not through restrictions on imports.
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4. Theoretical Framework

4.1 Currency Peg (Fixed Exchange Rate) and Trade
Currency pegs can theoretically ease trade by allowing importers and exporters to know the

exact exchange rate they can expect for future transactions, limiting the need for information

seeking. Klein and Shambaugh (2006) write that the facilitation of trade is a classic

theoretical argument for a fixed exchange rate. Pegging to a vehicle currency8, such as the

euro, is expected to promote bilateral trade with all countries using the euro and with all other

countries with a euro peg. Klein and Shambaugh further state that this line of argumentation

is most relevant for countries whose currencies do not have hedging possibilities in forward

markets, such as Albania and Serbia, described in section 2.2.3.

McKinnon (1963) states that small countries using a national currency are better off under a

fixed exchange regime to keep liquidity value in the domestic currency. When a small open

economy lets its domestic currency float against the currency of its large trading partner, the

exchange rate volatility is likely to undermine the domestic currency in its monetary

functions.

Baldwin et al. (2005) suggest that decreasing exchange rate volatility can increase trade in

two non-mutually exclusive ways: increasing exports per exporting firm and increasing the

number of firms engaged in exporting. Baldwin et al. present a theoretical model of this

convex relationship between exchange rate volatility and trade volume to further convey

these impacts on trade. The solid curve in Figure 2 illustrates the convex link, whereas

empirical models have assumed a linear link between volatility and trade per the dashed line.

The convexity stems from the idea that smaller firms are more affected by exchange rate

volatility than larger firms. Hence, when the initial group of exporting firms includes more

small firms (as expected by the negative relationship between minimum firm size and

exporting), the marginal impact of less volatility will be significant.

8 A vehicle currency is a large, international currency that is used for both domestic and international public and
private transactions as a unit of account, a means of exchange, and a store of value.
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Figure 2. Convexity of Trade Volume And Exchange Rate Volatility as described by Baldwin et al. (2005).

Cieślik et al. (2012) further the theoretical argument of Baldwin et al. by similar reasoning as

Klein and Shambaugh, eliminating exchange rate volatility is especially important for

countries lacking forward markets. They also build on the argument that lowering the

transaction costs followed by eliminating currency risk is important for countries with a

strong concentration of trade with one large country or group of countries sharing a common

currency.

Jurzyk and Fritz-Krockow (2004) also suggest that for countries that export to one main trade

partner, a currency peg to the currency of that trade partner can be beneficial as it entails

economic efficiency through lower transaction costs and currency risk. However, the possible

trade-creating effect of the currency peg might be undermined if the real exchange rate is

misaligned9. The possibility that the currency peg might be abandoned or that the currency

might be re- or devalued can also diminish the positive trade effect of the currency peg.

Hence more long-term exchange rate regimes, such as a currency union, might have a more

significant trade effect, as explained below.

9 A misaligned exchange rate is an exchange rate which is priced faulty in relation to the country’s balance of
payments. If a national currency is priced too high, exports are unattractive on foreign markets while imports are
excessively attractive on the domestic market, and vice versa for an underpriced currency. (Oxford Reference,
2023)
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4.2 Currency Union and Trade
Currency unions eliminate exchange risk through countries using the same currency. The

theoretical framework presented above regarding a fixed exchange rate regime’s facilitation

of trade through the elimination of exchange rate risk largely overlaps with that of sharing a

common currency. However, the additional economic integration associated with sharing a

common currency has further theoretical implications on trade.

de Nardis and Vicarelli (2003) write that the common usage of a single currency zeros the

transaction costs of having different currencies and exchange rate uncertainty, increasing

cross-border transactions and economic integration between the countries. However, this is

not the main aspect of a currency union’s effect on trade, according to de Nardis and

Vicarelli. Sharing a common currency offers more benefits than eliminating currency

uncertainty as it is qualitatively different from a fixed exchange rate regime. Economic agents

are offered higher transparency through a currency union when prices are given in the same

currency in both countries. Furthermore, a currency union's commitment (it is harder to

revoke than the rate at which a currency is pegged) also offers greater transparency and

certainty of expectations. This may cause a sizable amount of the countries' foreign trade

using a common currency to be perceived by economic actors as equivalent to domestic

trade.

Alesina and Barro (2002) note, like de Nardis and Vicarelli, that currency unions facilitate

trade in goods and services. Also, a currency union is a more credible exchange rate regime

than a fixed-rate arrangement. Adopting a national currency again is more costly than altering

the exchange rate parity. Alesina and Barro point out that currency unions are most costly in

the complete loss of monetary independence. The country can no longer alter monetary

policy for trade purposes nor adjust for economic shocks.

4.3 Floating Exchange Rate and Trade
Flexible exchange rate regimes give a country monetary independence. However, it allows

for exchange rate uncertainty. A depreciation of the national currency because of a rise in the

exchange rate can stimulate exports by making national products cheaper in foreign markets,

improving exporters’ competitiveness.
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Clark (1973) developed an early model of a solely exporting firm under a flexible exchange

rate regime where the firm is paid in a foreign currency. The exporting firm produces one

homogenous commodity under perfect competition without imported inputs. The price of the

product which the firm exports is exogenous. Hedging against currency risk is limited, hence

the uncertainty of the future exchange rate makes for uncertainty for future revenue in its

domestic currency. The firm must therefore consider the exchange rate uncertainty when

deciding its production levels. Clark presents a quadratic function for the expected utility of

the exporting firm in terms of profits in its domestic currency:

risk aversion: < 0𝑈(π) =  𝑎π +  𝑏π2 𝑏

The first order condition requires the marginal revenue to exceed marginal cost. Then, the

firm must be compensated for its currency risk, and the supply curve contracts as a

risk-averse firm wants to reduce its currency risk. Hence, for the exporting firm to increase its

utility, it reduces its sales. The expected profits and the variance of profits then decline, but

the expected utility increases. (Clark, 1973 cited in Côté 1994).

Baron (1976 cited in Côté 1994) presents a theoretical case regarding the effect of exchange

rate risk with respect to the invoicing currency. As Clark addresses, when a firm invoices in a

foreign currency, the firm faces a price risk. Under a contract period, prices, as well as

demand, are known. However, revenues and profits are unknown due to the uncertainty of

future exchange rates. If the firm instead invoices in its domestic currency, it faces a quantity

risk as the demand might fluctuate when the price facing the importer is not assured. In this

case, both revenues and costs of production become uncertain simultaneously. When the firm

invoices in a foreign currency, a risk-averse firm would increase its price, and the supply

curve would shift upwards. This would reduce expected profits but increase the firm's

expected utility. If the firm invoices in its domestic currency, Baron states that the firm

response depends on the demand in the foreign market. He proposes that prices are lowered if

the demand function is linear, resulting in an increased demand but the profit margin declines

along with the expected profits. In another paper by Baron (1976), the trade level is

unaffected by exchange rate risk if there is a perfectly functioning forward market with

hedging instruments. Then the level of trade is only affected by the price of hedging
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instruments. However, the exchange rate volatility affects the forward market, affecting trade

levels.

On the contrary to Clark and Baron, De Grauwe (1988) suggests a theory where even

risk-averse exporting firms may increase trade as an effect of exchange rate volatility. If an

income effect is present, the exporting firm must offset the reduced expected utility of the

exchange rate uncertainty by increasing trade. However, De Grauwe also suggests that a

substitution effect can reduce trade as the currency risk is deterring. With high risk-aversion,

the substitution effect is dominant.

In summary, the theoretical framework of the thesis comprises adopting or pegging to the

currency of a main trading partner to increase a country’s exports to that trading partner in

comparison to a floating exchange rate regime. This is mainly due to the reduced exchange

rate volatility, which lowers the currency risk exporting firms must be compensated for. The

presence of a currency union with a main trading partner is also theoretically better than a

currency peg for countries’ ability to export. Currency adoption offers stronger credibility of

the exchange rate regime as well as price transparency between trading countries. Economic

actors then perceive much of a country’s foreign trade as domestic trade, stimulating exports.
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5. Empirical Strategy
The empirical analysis of the study employs the gravity model of trade expanded by variables

controlling for the influence of a euro-peg and euro adoption. The estimation is carried out

using a data sample of the Western Balkans countries’ export to the 12 early adopters of the

Eurozone10 covering 2005-2022. The gravity model is estimated with Ordinary Least Squares

(OLS) and Poisson Pseudo-Maximum Likelihood (PPML) estimation techniques, both with

time-fixed effects.

5.1 The Gravity Model
The gravity model is the standard methodological approach to measuring different effects on

trade flows. The model is based on Newton’s law of universal gravitation, where the

gravitational pull between two objects is determined by the mass of the objects and the

distance between them. The former positively increases the gravitational pull, while the latter

decreases the pull. The gravity model of trade then uses Newton’s gravity model analogously

to explain trade flows between countries. The gross domestic product (GDP) of countries is

used as a proxy for mass (Bacchetta et al., 2012), and the distance between countries is most

often measured as the distance between capitals. The gravity model of international trade is

commonly used to study the exchange rate effect on trade (Kepaptsoglou and Karlaftis,

2010).

The original gravity model for international trade can typically look like this:

(1)𝑀
𝑖𝑗𝑡

= 𝐶
𝐺𝐷𝑃

𝑖𝑡

β
1𝐺𝐷𝑃

𝑗𝑡

β
2

𝐷𝑖𝑠
𝑖𝑗

β
3

stands for exports between country i and j, and represents the economic𝑀
𝑖𝑗𝑡

𝐺𝐷𝑃
𝑖𝑡

𝐺𝐷𝑃
𝑗𝑡

mass coefficients of country i and j, and is the distance between country i and j,𝐷𝑖𝑠
𝑖𝑗

commonly defined as the distance between capitals.

10 For a full list of importers and exporters, see appendix 1. For the time of importers’ Eurozone membership,
please see appendix 2.
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The model implies that two countries with higher GDPs and being closer geographically

located will have a larger bilateral trade flow. This is because countries with larger GDPs also

have higher purchasing power, leading to higher levels of imports. If the country is an

exporting country, a large GDP implies large levels of exports as exports are part of GDP.

The negative relationship between trade flow and distance between trade partners can be

explained by the greater transportation costs as well as other potential costs associated with

this trade.

In order to easier estimate the gravity model of trade equation (1), it is common to transform

the exponential formulation to a log-linearized model. By logarithmizing all continuous

variables, the model can be estimated using the ordinary least squares (OLS) regression. The

log-linearized model of equation (1) then looks like this:

(2)𝑙𝑛 𝑀
𝑖𝑗𝑡( ) = β

0 
+ β

1
𝑙𝑛 𝐺𝐷𝑃

𝑖𝑡
+ β

2
 𝑙𝑛 𝐺𝐷𝑃

𝑗𝑡
+ β

3
 𝑙𝑛 𝐷𝑖𝑠

𝑖𝑗
+ ε

𝑖𝑗𝑡
 

The gravity model in equation (2) accounts for some bilateral trade resistance (BTR), which

is the size of trade barriers between countries i and j in the form of GDP and distance. This is

the version of the gravity model used by Rose (2000), along with some country-specific

dummy variables. Alterations have been made to the basic gravity model to also account for

multilateral trade resistance (MTR). MTR refers to the barriers to trade that each of i and j

face will all trading partners. (Adam and Cobham, 2007). The inclusion of MTR in the

gravity model constitutes the new, modern version of the gravity model developed by

Andersson and van Wincoop (2003), who created the “gravity with gravitas” model. Baier

and Bergstrand (2009) suggest a model relying on a first-order Taylor series approximation of

countries’ full set of bilateral resistance terms, including their internal trade resistance. There

is, however, no standard method to deal with multilateral trade resistance for panel data

(Olivero and Yotov, 2012). This paper uses a commonly employed technique to control for

multilateral trade resistance (Bachetta et al., 2012), stated below in equation (3).

(3)𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠
𝑖

=
𝑗

∑
𝐷𝑖𝑠

𝑖𝑗

𝐺𝐷𝑃
𝑗
 / 𝐺𝐷𝑃

𝑤
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then measures a country’s average weighted distance from its trading partners 𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠
𝑖

where weights are the trading partners’ share of world GDP. This technique holds some

criticism as it only accounts for distance in terms of barriers to trade. However, the inclusion

of the variable for remoteness makes the study more theoretically grounded and in line with

the modern literature on the application of the gravity model of trade.

5.2 Specification of the Exchange Rate Regime Augmented Gravity Model

To estimate the relationship between exchange rate regimes in the Western Balkan countries

and their export levels to the Eurozone, country-specific exchange rate regime (ERR)

variables are added to the gravity model. These are tested with Albania and Serbia as a

reference group, which have floating exchange rates. Non-ERR-related variables are also

introduced to increase the degree of explanation of the variation in exports.

To test the gravity model augmented for exchange rate regimes using a log-linearized

equation (4) is defined:

(4)𝑙𝑛 𝐸𝑥𝑝
𝑖𝑗𝑡

=  β
0

+ β
1
𝑙𝑛 𝐺𝑃𝐷

𝑖𝑡
+ β

2
𝑙𝑛 𝐺𝑃𝐷

𝑗𝑡
+ β

3
𝑙𝑛 𝐷𝑖𝑠

𝑖𝑗
+ β

4
𝐵𝑜𝑟

𝑖𝑗
+ β

5
𝐹𝑇𝐴

𝑖𝑡
+  

β
6
𝐸𝑢𝑟𝑜

𝑖
+ β

7
𝐸𝑢𝑟𝑜𝑃𝑒𝑔

𝑖
+ β

8
𝑙𝑛 𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠

𝑖
+ µ

𝑡
+ ε

𝑖𝑗𝑡

The dependent variable represents the export value in EUR for each Western Balkan 𝐸𝑥𝑝
𝑖𝑗𝑡

country (i) to the 12 importing Eurozone countries (j). The time interval t is monthly and runs

from June 2005 to December 2022.

The traditional economic variables of the gravity model, GDP of the importing and exporting

countries are included as and . Both GDP variables are annual measurements of𝐺𝑃𝐷
𝑖𝑡

 𝐺𝑃𝐷
𝑗𝑡

the countries’ GDP in million EUR. The variables are expected to positively affect exports as

a larger GDP for an importing country is expected to lead to higher demand and higher GDP

for the exporting country is expected to lead to a larger supply.

The variable represents the geographical distance between importing and exporting 𝐷𝑖𝑠
𝑖𝑗

countries’ capitals and is like GDP, a traditional gravity model variable. It is included in the
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equation to account for the transportation costs and potential other costs of trade stemming

from a greater distance between trading parties. The variable is hence expected to have a

negative impact on exports as the further away countries are from each other, the less they are

expected to trade with each other.

Measuring the distance between two capitals is not a flawless measure of distance. The

distance between the capitals can be a misleading indicator of the distance between the

countries. The capitals, for example, can be very close to the border of states that border each

other, or vice versa, lie on the other side of the country. Hence, the dummy variable for𝐵𝑜𝑟
𝑖𝑗

trading countries sharing a common border is introduced as a supplementary variable of the

distance measure. The fact that the WB6 country borders an importing country means that

fewer borders need to be crossed when exporting. This typically means that fewer customs

duties and quality and standard controls must be passed, which entails decreased costs. A

positive effect on exports is hence expected if the WB6 country borders the importing

Eurozone country.

The dummy variable is included in the equations to account for an expected positive𝐹𝑇𝐴
𝑖𝑡

effect of the FTAs concluded between individual WB6 countries with the EU lasting between

five and ten years11.

One of the two ERR variables, which are the main variables of interest in this study, is the

dummy variable which takes the value one if the exporting WB6 country uses the euro𝐸𝑢𝑟𝑜
𝑖

as its de facto currency and takes the value zero otherwise. The dummy variable aims to

demonstrate the relationship between a common currency with the importing countries and

export levels. There is no time-series variation for the dummy variable as the exchange𝐸𝑢𝑟𝑜
𝑖

rate regimes do not change for the countries in the sample. The euro dummy variable is

expected to be positive as a common currency eliminates exchange rate uncertainty and

deeper integration.

is the second central ERR variable of the study. It takes the value one in the case𝐸𝑢𝑟𝑜𝑃𝑒𝑔
𝑖

that the WB6 country has pegged its national currency to the euro, otherwise it takes the

11 For specification of the time intervals of the bilateral FTAs, see appendix 3.
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value zero. The variable is expected to have a positive impact as the fixed exchange rate

stemming from the euro peg limits the uncertainty of the exchange rate. The implication for

the regression is that Euro Peg captures the part of exports that depend on a fixed exchange

rate while the Euro dummy variable captures the part of exports that depend on the deeper

degree of currency integration. There is no time-series variation present for this ERR variable

like the variable. None of the WB6 countries have changed their exchange rate regime𝐸𝑢𝑟𝑜
𝑖

since the countries’ independence and hence no time-series variation in terms of ERR is

present in the sample.

The variable described in equation (3) is included in the model to account for𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠
𝑖

multilateral trade resistance in order to make the study’s augmented gravity model more

theoretically grounded. It also deals with some unobserved heterogeneity among exporting

countries.

The model also includes a set of time-fixed effects, 12.µ
𝑡

It is common in gravity models to include dummy variables for trading countries sharing a

common language or colonial history. These dummy variables are, however, not part of the

equations as they are not applicable to the linguistic or historical realities of the importing

and exporting countries in this study.

5.3 Estimation Method and Issues

5.3.1 Estimation Techniques
The OLS and PPML estimators are used to test the gravity model augmented for exchange

rate regimes specified in equation (4). Both estimation techniques are recognized methods of

testing the gravity model and provide different econometric characteristics. OLS is widely

used in the gravity model literature, making it a reliable estimation method and comparable to

previous studies.

12 When estimating the model with OLS, the time-fixed effects are defined on a month x year basis. The
subsequent PPML estimations, time-fixed effects are also defined on a month x year basis, but due to the
limitations of the PPML Stata command, these are included as a set of month and year dummy variables.
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Santos Silva and Tenreyro (2006) proposed that the PPML estimator is more reliable than the

traditional OLS as it is robust to heteroscedasticity. Santos Silva and Tenreyro (2011a) further

found that the PPML estimator is reliable even when there are zero values in the dependent

variable, unlike the OLS estimator. The Stata model developed by Santos Silva and Tenreyro

(2011b) is used in addition to the OLS estimator in this study. The dependent variable 𝐸𝑥𝑝
𝑖𝑗𝑡

is not logarithmized when using the PPML estimation technique in line with the literature on

gravity estimation with PPML.

5.3.2 Estimation Issues
Firstly, using the log-linearized model of the gravity model can result in inconsistent

estimates in the presence of heteroscedasticity (Santos Silvia and Tenreyro, 2006). The

variance of the error term is then not constant for all observations, making the OLS estimates

inefficient. Data samples with a large range are prone to heteroscedasticity. Robust standard

errors are hence applied to the OLS estimation. Using the non-linear PPML estimator for the

gravity model is further a solution to the issue of heteroscedasticity as it controls for

heteroscedasticity by using robust standard errors.

Another standard problem when estimating the gravity model is the occurrence of zero trade

observations (Hoekman and Nicita, 2011). The issue of zero-trade flows could be of both

estimation and measurement nature as the zero flow could be of either trade flows actually

being zero or because of missing data. Either way, zero-trade flows present a problem when

estimating the gravity model using a log-linear model, as the natural logarithm of zero is

undefined and undefined observations will be dropped from the estimation.

The presence of zero-trade flows is limited in the sample of this study, as non-zero trade

flows occur in 90% of observations. However, the zero-trade flow observations are likely

indeed true zero values because of there being no trade between small Western Balkan

nations such as Kosovo and small European countries such as Luxembourg at certain months.

It is therefore an impediment to the validity of the study for these zero-value observations to

be dropped as they reflect reality - an estimation without them would produce biased results.

To account for the zero-trade flows in the data sample, OLS estimates are produced when

replacing zero values with one to ensure these observations are not dropped from the

regression. Unlike the log-linearized model, the PPML estimator uses actual levels of exports
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and not logarithmized values. Hence the zero values are not disregarded and do not present an

estimation issue for this estimator (Bacchetta et al., 2012).

Endogeneity is also a commonly occurring issue when estimating effects on trade with the

gravity model (Bacchetta et al., 2012) and a probable issue of the study’s estimation models.

Endogeneity occurs when the error term in a model is correlated with a predictor variable

(endogenous variable) (Lynch & Brown, 2011). Endogeneity may arise because of (1)

measurement errors (Dougherty, 2011) as well as (2) simultaneous equation bias, and (3)

omitted variable bias (Lynch & Brown, 2011).

In the model of study, the euro and the euro-peg variables are likely to suffer from

endogeneity because of the possibility of simultaneity of the policies of a euro-anchored

exchange rate regime and exports to the Eurozone (Shepherd, 2016). Countries with an

already export-oriented economy with high trade levels may have the incentive to implement

more liberal trade-oriented policies such adoption of the euro or euro-peg. Hence, the

variables may be codetermined and correlated to the error term because unobserved

characteristics have explanatory value for some countries' higher export values. It is also

possible that the FTA variable suffers from endogeneity in the model for similar reasons.

WB6 countries with already high trade flows are more likely to sign FTA agreements with the

EU. It is also likely that endogeneity arises in the study’s estimations because of omitted

variable bias where possible determinants of trade, such as democracy and functionality of

the justice system, are not part of the regression.

When dealing with panel data, unobserved heterogeneity can be an issue as part of the effect

on the dependent variable is attributed to unobserved differences between countries.

Unobserved heterogeneity must then be accounted for in the error term, making the error

term non-independent. The presence of unobserved heterogeneity results in incorrect

estimates and precludes causal inference (Gormley and Matsa, 2014). To overcome the

problems of unobserved heterogeneity, fixed effects for time are included in the model. The

remoteness variable, which is country-specific for the WB6 countries, also aids in dealing

with unobserved heterogeneity for the exporting countries. However, this does not fully solve

the problem of unobserved heterogeneity, as time-invariant heterogeneity among exporters is

still present.
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The use of country or country-pair fixed effects is often a solution to deal with unobserved

heterogeneity. However, because the study deals with exchange rate regimes and no

time-series variation in the ERR variables is present, using individual/country-pair fixed

effects is not possible. Using the euro as a de facto currency and euro pegging are bilateral

time-invariant variables as the exchange rate regimes have not changed during the period of

study. An estimation using fixed effects would hence not be viable because of perfect

collinearity (Bacchetta et al., 2012). It is important to keep the possible unobserved

heterogeneity in mind when interpreting the results of the model estimations.

5.3.3 Method of Estimation - Dealing with Estimation Issues
The estimation issues of the OLS estimator is partly solved by adjusting for zero-trade flows

by replacing the zero in the dependent variable with one, a common way in empirical

research to avoid biased results of the OLS estimator. Robust standard errors are also

included to account for heteroscedasticity. The PPML estimator is used in order to compare

OLS estimates and produce further results for analysis. The PPML methodology also

accounts for many of the shortcomings of the log-linear model as it eliminates the

inconsistencies created by heteroscedasticity and zero-trade flows.

Robustness tests including additional variables are further conducted because of the probable

omitted variable bias. Both OLS and PPML estimations deal with unobserved heterogeneity

through time-fixed effects. Including time-fixed effects only partially solves the problem of

unobserved heterogeneity. It would benefit the study to include country- or country-pair fixed

effects. This would have controlled for the time-invariant country and country-pair

heterogeneity. However, this is not possible due to the lack of time-series variation in the

sample for the exchange rate regime variables.

5.4 Sample and Data
5.4.1 Sample
The data sample in this study consists of monthly export values from the WB6 countries to

the Eurozone countries over the time period 2005-06 - 2022-12. This time period was chosen

because export data from Montenegro and Kosovo to the EU started being recorded and
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available in the Eurostat database from 2005-06. The 12 Eurozone countries part of the

sample were chosen as they had all adopted the euro before 2005, enabling testing of the

relationship between exports and a common currency/currency peg throughout the sample

period.

5.4.2 Data
The export and GDP data are retrieved from the Eurostat database (Eurostat, 2023). Import

statistics are commonly preferred to export statistics due to their greater reliability. The

dependent variable, exports of goods from WB6 countries, are hence measured by the

recorded import value in nominal EUR of the 12 early members of the Eurozone from the

WB6 countries.

The variable for distance was computed in kilometers between country capitals as a 𝐷𝑖𝑠
𝑖𝑗

beeline distance (the shortest distance between two points) using a distance calculator of

latitudinal and longitudinal measures. The variable was self-constructed using the𝐵𝑜𝑟
𝑖𝑗

Google Maps Platform to identify common borders between Western Balkan countries and

the Eurozone countries part of the sample. The variable was assembled using the𝐹𝑇𝐴
𝑖𝑡

European Commission’s compilation of trade agreements and the EU legislation regarding

the respective WB6 countries’ SAAs (European Commission, 2023d).

The and variables were also manually created using the source compilation𝐸𝑢𝑟𝑜
𝑖

𝐸𝑢𝑟𝑜𝑃𝑒𝑔
𝑖

found under sections 2.1, 2.2, and 2.3 mainly stemming from the Western Balkan countries’

central banks definition of their respective exchange rate regime (CBK, 2022); (Bieber,

2003); (European Commission, 2023c); (CBBH, 2023); (NBRNM, 2017); (Bank of Albania,

2018); (NBS, 2023a).

The variable was manually calculated using the World Bank’s database (World𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠
𝑖

Bank, 2023a) for the GDP values for the included countries and world GDP. The distance

component is the same as described for the variable. 𝐷𝑖𝑠
𝑖𝑗
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6. Empirical Results and Analysis
To estimate the relationship between exchange rate regimes in the Western Balkan countries

and their export levels to the early Eurozone members, the OLS and PPML estimators are

employed. The regressions of equation (4) are first presented, followed by six robustness tests

involving countries’ business environment, level of corruption, and opinion towards the EU.

These robustness tests are included in the study since it is not econometrically possible to

control for unobserved heterogeneity using country or country-pair fixed effects due to the

lack of time-series variation in the material regarding exchange rate regimes. The robustness

tests aim to control for unobserved heterogeneity and omitted variables bias by including

more plausible trade determinants in the regressions. Because of the estimation issues

described above, more weight is given to the sign of the coefficients rather than their exact

value.

6.1 Baseline Regressions
Table 3 shows the results of the baseline regressions. The baseline model for equation (4)

using OLS and time-fixed effects can be found in column (a). However, it is clear that the

presence of zero-trade flows matters and that the results shown in column (a) are biased.

There is a large discrepancy in the number of observations between (a) and (b), which shows

the OLS regression adjusted for zero-trade flows. Therefore, the OLS estimate using

time-fixed effects and adjusting for zero-trade flows in (b) will be used as OLS baseline

estimates along with the PPML time-fixed effects estimates presented in column (c).

Furthermore, the OLS estimates adjusting for zero-trade flows and the PPML time-fixed

effects estimates converge in terms of signs of coefficients, motivating the use of OLS

adjusted for zero-trade flows to present unbiased results.

The baseline estimates of the traditional gravity model variables, the GDP of exporters and

importers, and the distance between trading countries are all consistent with the gravity

model intuition. The presence of a common border between exporting and importing

countries also has a positive coefficient estimate, as expected. The FTA dummy variable

returns a positive effect on export levels for both baseline regressions, although the PPML

baseline estimate for the presence of an FTA is not statistically significant.
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Table 3. OLS and PPML Baseline Estimations

Exports (a) (b) (c)

GDP Exporters 2.375***
(0.042)

2.894***
(0.062)

1.576***
(0.039)

GDP Importers 1.492***
(0.010)

2.047***
(0.024)

1.101***
(0.014)

Distance -2.972***
(0.023)

-3.964***
(0.051)

-1.859***
(0.024)

Common Border 1.145***
(0.043)

1.222***
(0.064)

0.411***
(0.040)

FTA 0.146***
(0.041)

0.233***
(0.057)

0.011
(0.031)

Euro 0.299***
(0.071)

-0.329***
(0.106)

-0.572***
(0.074)

Euro peg 1.275***
(0.040)

1.814***
(0.057)

0.880***
(0.047)

R2

Observations
Time FE
Remoteness

0.6954
13 659

Yes
Yes

0.6889
15 191

Yes
Yes

0.6577
15 191

Yes
Yes

* p<0.05, ** p<0.01, *** p<0.001 Robust standard errors in parentheses.
All continuous variables are logarithmized.

The results for the exchange rate regime dummy variables in the baseline regressions in

columns (b) and (c) estimate a positive impact on exports of the euro-peg per the hypothesis

that a euro-anchored currency positively affects exports. The PPML estimate suggests that

countries with the euro-peg export 141% more than the reference group not having a

euro-anchored currency regime ( -1). This result is in line with theory but a considerably𝑒0.880

larger effect than the empirical result of the study by Klein and Shambaugh (2006) which

estimated that a fixed exchange rate increases bilateral trade by 35%. The larger impact found

in the baseline regressions than that of previous empirical research is likely due to the lack of

proper controls for unobserved heterogeneity in the estimation method of this study.

Contrary to expectation, the impact of using the euro as a de facto currency is estimated to be

negative. The baseline PPML estimate result can be interpreted as a country having the euro

as its currency exports 43% less than the countries without a euro-anchor in the Western
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Balkans ( -1). The baseline estimates for the unilateral euro adoption diverge from the𝑒−0.572

empirical research stating that currency sharing tends to increase trade (Rose, 2000) as well

as research finding that currency sharing shows a stronger positive impact on trade than a

fixed exchange rate regime (Santana-Gallego and Perez-Rodriguez, 2019).

The takeaway is that having the euro as a de facto currency is associated with lower export

levels to the Eurozone than not having a euro-anchored exchange rate regime for WB6

countries. There is a positive relationship between countries maintaining a pegged exchange

rate regime and export levels compared to countries with a floating exchange rate regime.

These results do not align with the two hypotheses that a euro-anchored exchange rate regime

should be more positively associated with trade than a floating exchange rate as they show a

negative relationship between unilateral euro adoption and exports. These results

simultaneously show estimates speaking against the second hypothesis of euro adoption to be

more positively associated with exports than a euro peg. As it is likely that these results are

biased and suffer from unobserved heterogeneity a multitude of robustness tests follow to test

the persistence of these baseline estimates of the euro adoption and peg.

6.2 Montenegrin and Kosovan Independence; Robustness Test 1
Montenegro declared its independence in 2006 and Kosovo in 2008. Hence, the countries had

not gained independence at the start of the time period of this study. This likely has a negative

impact on the export levels of these countries, both because of measurement issues as they

were part of Serbia and because trade links were disturbed at the time of independence. To

exclude this effect from the study, a robustness test is conducted for the time period

2013-2022, presented in Table 4. The start of the sample is 2013, allowing for the turbulence

of independence to have settled, as well as the financial and European debt crises.

The estimations of the robustness test shown in column (d) for the OLS estimates and (e) for

the PPML estimates in Table 4 align with the baseline estimates. Unilateral euro adoption is

still associated with lower export levels than the reference group even though the two

countries holding this exchange rate regime, Montenegro and Kosovo, exercised

self-government throughout all the tested years. However, it is important to note that Serbia

and the importing countries Greece and Spain still dispute the independence of Kosovo. This

may still negatively affect trade for Kosovo, which could be a variance in the export data
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which is captured by the euro variable as a variable for internal turbulence is not included nor

country-specific effects.

Table 4. Adjusting for Montenegrin and Kosovan independence; Robustness test 1

Exports (d) OLS (e) PPML

GDP Exporters 2.969***
(0.076)

1.661***
(0.054)

GDP Importers 1.823***
(0.025)

1.155***
(0.017)

Distance -3.600***
(0.062)

-1.801***
(0.032)

Common Border 1.080***
(0.069)

0.496***
(0.054)

FTA -0.073
(0.062)

0.022
(0.047)

Euro -0.132
(0.128)

-0.678***
(0.103)

Euro Peg 1.675***
(0.066)

0.930***
(0.066)

R2

Observations
Time FE
Remoteness

0.7030
8 639
Yes
Yes

0.6512
8 639
Yes
Yes

* p<0.05, ** p<0.01, *** p<0.001 Robust standard errors in parentheses.
All continuous variables are logarithmized.

6.3 Exclusion of Greece; Robustness Test 2
Greece is the only country in the sample with a common border with Western Balkan

countries. Therefore, the export flows to Greece are likely to differ from those to the other

Eurozone members further away. Hence, a robustness test is conducted to understand the

effect of the exchange rate regime when exports need to travel further, and the common

border effect is excluded.

Robustness test two, shown in Table 5, returned similar estimates as the baseline regressions

where there is a negative relationship between the unilateral adoption of the euro and export

levels. Also similar to the baseline estimates in Table 3, the countries with currency peg

33



exchange rate regimes export more. This reinforces the baseline findings as the estimates

stand even when taking away the probable positive trade effect for countries bordering

Greece.

Table 5. Excluding Greece; Robustness test 2

Exports (f) OLS (g) PPML

GDP Exporters 2.860***
(0.073)

1.497***
(0.060)

GDP Importers 2.073***
(0.024)

1.168***
(0.020)

Distance -3.834***
(0.055)

-1.739***
(0.026)

FTA 0.169*
(0.064)

-0.063
(0.039)

Euro -0.377**
(0.117)

-0.839***
(0.073)

Euro Peg 2.219***
(0.079)

1.178***
(0.086)

R2

Observations
Time FE
Remoteness

0.6963
13 925

Yes
Yes

0.6297
13 925

Yes
Yes

* p<0.05, ** p<0.01, *** p<0.001 Robust standard errors in parentheses.
All continuous variables are logarithmized.

6.4 Accounting for Corruption and EU Opinion; Robustness Tests 3 and 4
Corruption is a widespread problem for all Western Balkan countries (Bak, 2019). Corruption

levels are commonly viewed as a trade determinant, constituting robustness test four to

control for more variance in export levels beyond the baseline regressions. The literature on

corruption’s effect on trade shows both a trade-promoting and trade-hindering effect.

Corruption can promote economic activity in countries with internal barriers and

impediments (Tanzi, 1998). However, corruption is also found to significantly reduce

international trade, where corruption acts as friction in the economy (Anderson and

Marcouiller, 2002). To test the baseline regressions with the inclusion of a corruption

variable, the World Bank’s Control of Corruption index is used (World Bank, 2023b). The

index is on a scale between -2.5 and 2.5, where -2.5 indicates little control of corruption and

2.5 is a high control of corruption. The index is transformed to only consist of positive values
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and where a high value indicates a high level of corruption rather than a low level of

corruption13. This is done to logaritmize the index numbers and interpret the results of the

estimations more easily. If the trade-hindering effect of corruption is dominant, the variable

is expected to be negative.𝐶𝑜𝑟𝑟𝑢𝑝𝑡𝑖𝑜𝑛
𝑖𝑡

Along with corruption, the sentiment towards the EU in the Western Balkan countries may

also be a possible determinant of trade. The public attitude towards the EU differs between

the WB6 countries. It can hence be indicative of how willing firms in Western Balkan

countries are to invest in exporting to the European market. There is no available literature on

the link between public opinion on the EU in the Western Balkan countries and EU trade.

Hence, the variable is manually constructed using The Balkan Barometer (RCC,𝐸𝑈𝑜𝑝𝑖𝑛𝑖𝑜𝑛
𝑖

2022), a public opinion survey conducted annually in the WB6 countries. The question: “Do

you think that EU membership would be a good thing, a bad thing, or neither good nor bad

for your economy?” and the answer “A good thing” is used as a proxy for a positive attitude

towards the EU14. The average value for the surveyed years are calculated for each WB6

country. The variable can be expected to positively impact export levels as a more positive

opinion of the EU might motivate more interest in investing in exporting to the EU market.

As shown in Table 6, the estimate of the corruption variable is negative: a 1% increase in the

corruption score tends to decrease exports by about 0.4% according to the OLS estimate, and

0.1% for PPML. These estimates align with the literature where corruption is trade-hindering.

The results for the exchange rate regime variables hold the same signs as the baseline

regressions even when controlling for corruption, strengthening the relationships found

between the different euro-anchoring currency regimes and exports.

As seen in Table 7, both OLS and PPML estimators show a negative relationship between a

more favorable public view of the EU and exports - contrary to the intuition that a high

positive public opinion of the EU would positively affect exports to the Eurozone. As Serbia

is the country with the lowest public opinion of the EU in the WB6 countries, it is possible

that also the EU opinion variable is a proxy for other variables not included in the study that

would explain its higher trade levels, such as production base. This could also explain why, in

14 For the used percentage numbers, see appendix 5.
13 For the used index numbers, see appendix 4.
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robustness test four, the sign for the variable changes for the PPML estimate. The𝐸𝑢𝑟𝑜𝑃𝑒𝑔
𝑖
 

lower trade levels of countries that have unilaterally adopted the euro but high public opinion

of the EU can now be captured by the variable.𝐸𝑈𝑜𝑝𝑖𝑛𝑖𝑜𝑛
𝑖

Table 6. Corruption; Robustness test 3 Table 7. EU opinion; Robustness test 4

Exports (h) OLS (i) PPML Exports (j) OLS (k) PPML

GDP
Exporters

3.074***
(0.065)

1.500***
(0.132)

GDP
Exporters

2.196***
(0.083)

0.138
(0.094)

GDP
Importers

2.046***
(0.024)

1.101***
(0.073)

GDP
Importers

2.046***
(0.024)

1.100***
(0.013)

Distance -3.967***
(0.051)

-1.860***
(0.024)

Distance -3.969***
(0.051)

-1.863***
(0.025)

Common
Border

1.197***
(0.063)

0.409***
(0.058)

Common
Border

1.191***
(0.063)

0.397***
(0.041)

FTA 0.300***
(0.045)

0.001
(0.029)

FTA 0.254***
(0.046)

-0.037
(0.031)

Euro -0.391***
(0.109)

-0.742***
(0.074)

Euro -1.068***
(0.126)

-2.305***
(0.107)

Euro Peg 1.743***
(0.061)

0.797***
(0.056)

Euro Peg 1.286***
(0.064)

-0.088
(0.069)

Corruption -0.407***
(0.024)

-0.099**
(0.036)

EU opinion -1.974***
(0.110)

-1.705***
(0.108)

R2

Observations
Time FE
Remoteness

0.6935
15 191

Yes
Yes

0.6565
15 191

Yes
Yes

R2

Observations
Time FE
Remoteness

0.6937
15 191

Yes
Yes

0.6623
15 191

Yes
Yes

* p<0.05, ** p<0.01, *** p<0.001 Robust standard errors in parentheses.
All continuous variables are logarithmized.

In robustness tests one, two, and four, the variable for the presence of a free trade agreement

changes signs for the different estimates. As seen in Table 4, Table 5, and Table 7, the

majority of these estimates lack statistical significance and the rest are of very low statistical

significance. It is not unreasonable that the presence of an FTA is of little significance to

explain export levels as all the Western Balkans countries are granted autonomous trade

preferences by the EU regardless of FTAs. However, the changing of signs for the FTA

coefficients can point to a presence of unobserved heterogeneity as the unobserved
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heterogeneity can be captured by the FTA variable, as well as the other variables, and hence

provide incorrect estimates.

6.5 Business environment: Robustness test 5
In a final attempt to find possible determinants of exports and improve the explanatory value

of the exchange rate regime variables, a robustness test is conducted to account for the

country-specific business environment (domestic trade costs). The literature concludes that

domestic trade costs and the business environment are barriers to international trade

(Rousslang and To, 1993). To measure the effect of domestic trade costs, the World Bank’s

Doing Business score15 (World Bank, 2023c) is used as a proxy for country-specific business

environments. For methodological consistency16, the tests are divided into two time spans:

2010-2014 and 2016-2020. The variable is the closest the study𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡
𝑖𝑡

comes to controlling for country-specific effects as it controls for some internal heterogeneity

across the WB6 countries. The variable is expected to positively impact export levels as

lower domestic trade costs, thereby a higher Doing Business score, supposedly facilitate

trade.

As shown in Table 8, the variable has a positive effect on exports.𝐵𝑢𝑠𝑖𝑛𝑒𝑠𝑠𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡
𝑖𝑡

The baseline regressions in terms of the sign of coefficients also hold in this robustness test

when resistance to trade is controlled for both domestically and multilaterally through the

remoteness control variable included in all regressions. This robustness test comes the closest

to controlling for heterogeneity among WB6 countries and hence strengthens the findings of

the baseline regressions.

16 Data for Kosovo is first available after 2010 and the World Bank has changed its methodology for its Doing
Business score between 2014 and 2016. Hence the test is divided into two periods, 2010-2014 and 2016-2020,
where the scoring procedure has been consistent within the periods.

15 Doing Business records all procedures officially required, or commonly done in practice, to start up and
formally operate an industrial or commercial business, as well as the time and cost to complete these procedures
(World Bank, 2023c)
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Table 8. Controlling for country-specific business environment; Robustness test 5

2010 - 2014 2016 - 2020 Average

Exports (l) OLS (m) PPML (n) OLS (o) PPML (p) OLS (q) PPML

GDP Exporters 2.685***
(0.110)

1.231***
(0.080)

2.264***
(0.176)

1.222**
(0.179)

2.475 1.227

GDP Importers 2.105***
(0.029)

1.020***
(0.019)

1.787***
(0.032)

1.159***
(0.024)

1.946 1.090

Distance -4.503***
(0.060)

-2.016***
(0.039)

-3.443***
(0.056)

-1.769***
(0.045)

-3.973 -1.893

Common Border 0.415***
(0.110)

-0.034
(0.059)

1.152***
(0.079)

0.378***
(0.072)

0.784 0.172

FTA 0.232**
(0.073)

0.157*
(0.074)

0.228*
(0.110)

0.120
(0.096)

0.230 0.139

Euro -1.785***
(0.186)

-0.794***
(0.127)

-1.262***
(0.250)

-1.997***
(0.235)

-1.524 -1.396

Euro peg 1.484***
(0.105)

0.542***
(0.086)

0.947***
(0.129)

0.579***
(0.147)

1.216 0.561

Business
Environment

5.819**
(0.646)

1.995**
(0.605)

6.392***
(0.811)

2.491**
(0.765)

6.106 2.243

R2

Observations
Time FE
Remoteness

0.6896
4 319
Yes
Yes

0.7401
4 319
Yes
Yes

0.7095
4 319
Yes
Yes

0.6530
4 319
Yes
Yes

* p<0.05, ** p<0.01, *** p<0.001 Robust standard errors in parentheses.
All continuous variables are logarithmized.

6.6 Summary of Estimation Results
In conclusion, OLS and PPML estimates point towards a negative relationship between

unilateral euro adoption and export levels to the Eurozone compared to countries maintaining

a floating exchange rate in the Western Balkans. The results are statistically significant at the

0.1% level, withstanding the robustness tests where some results are at lower levels of

statistical significance. These estimates are not in line with the theory-based hypotheses that

the euro anchor in the form of unilateral euro adoption is positively associated with export

levels nor that euro adoption is to be more positively associated with exports than a euro peg.

38



However, the estimation results show that the euro-anchored fixed exchange rate regimes are

positively associated with higher export levels to the Eurozone than those of countries with

flexible exchange rates. These results are in line with theory and empirics on a fixed

exchange rate regime’s positive effect on trade. They are also statistically significant at the

0.1% level and hold true throughout the robustness tests except for when including a variable

for public opinion of the EU. The FTA variable also changes in terms of being positive or

negative between OLS and PPML estimates for some robustness tests. These results point to

a presence of unobserved heterogeneity, which is why the euro peg variable changes sign for

robustness test five when further variables are included. It is likely that the determinants of

trade still excluded from the study could explain more variance in the trade flows, which is

now captured by the exchange rate regime variables but not actually speaking to the effect of

the euro-anchoring’s impact on trade. It is also important to note that due to the study's

inability to properly control for unobserved heterogeneity the exchange rate regime dummy

variables are not capturing a causal effect. Instead, they may work as proxies for the general

trade propensity of the countries with these exchange rate regimes.
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7. Summary and Conclusions
The purpose of this thesis has been to analyze the relationship between the choice of

exchange rate regime and Western Balkan exports to the Eurozone, a previously unstudied

relationship. The hypothesis that countries having a euro-anchored currency either through

unilateral adoption of the euro or pegging to the euro would have a positive relationship with

export levels was empirically tested using the gravity model of trade. Time-fixed effects OLS

and PPML estimators were applied to data from the six exporting Western Balkan countries

to the importing 12 first members of the Eurozone.

The support for the first hypothesis that the study provides is ambiguous. In line with theory

and previous empirical research of a country with a pegged exchange rate to the currency of

its main trading pattern, the study's results found statistically significant support for a positive

relationship between the euro-peg currency regime and export level to the Eurozone. The

positive association was also statistically significant when controlling for trade determinants

such as domestic trade costs and corruption.

Unlike the euro peg, the study found unilateral euro adoption negatively associated with

export levels. This result shows support against the second hypothesis of euro adoption

having a stronger positive association with export levels than a euro peg. The results also

contradict the theory and existing literature on the positive trade effects of currency unions. It

can be suggested that the unilateral adoption of the euro in the Western Balkans does not have

the equivalent positive trade effect of multilaterally formed currency unions. This may be the

case for Kosovo and Montenegro because their unilateral euro adoption is not in line with the

Maastricht Treaty, and they may need to abandon the euro currency. Euro adoption, as per the

case of Kosovo and Montenegro, might not then provide the credibility of a currency union

and subsequent positive trade effect de Nardis and Vicarelli (2003) suggest.

However, these results are found when only controlling for time-fixed effects, multilateral

trade resistance, and the common gravity model variables, but not for country-specific

heterogeneity due to the lack of time-series variation of the exchange rate regime variables.

Without such controls for unobserved heterogeneity, the exchange rate regime dummy

variables are not capturing a causal effect. The exchange rate regime variables instead

function as proxies for the general propensity of trade of the WB6 countries that have these
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exchange rate regimes. Time-series variation in the variables would alleviate some of the

drawbacks of this paper and aid in identifying causal effects. Empirical research of exchange

rate regimes in the Western Balkans does not allow for this because of the constancy of the

WB6 countries’ exchange rate regimes since their independence from Yugoslavia.

Further investigation on how Western Balkan countries’ export levels have been affected by

the choice of exchange rate regimes at independence could include the then constituent

republics of Yugoslavia’s export levels. There would then be time-series variation in the data

as the countries’ exchange rate regimes change from that of the Yugoslav Dinar to those

adopted at independence from Yugoslavia. The availability and reliability of data could,

however, be of issue for this kind of study, as data for many of the WB6 countries before the

sample period of this thesis is not readily available.

The contribution of this paper concerns the previously non-existing empirical literature on

how countries’ using euro-anchored exchange rate regimes stand in comparison to floating

exchange rate regimes in terms of trade in the Western Balkans. Although causal effects are

not identified, countries that have unilaterally adopted the euro are seemingly associated with

lower export levels, and countries with a euro peg are associated with higher export levels

than those of countries with a flexible exchange rate in the case of the Western Balkans.
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Appendix

Appendix 1. List of Importers and Exporters

Importers Exporters

Austria
Belgium
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain

Albania
Bosnia and Herzegovina
Kosovo
Montenegro
North Macedonia
Serbia

Appendix 2. Eurozone Membership

Year Country

1999 Austria
Belgium
Finland
France
Germany
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain

2002 Greece

Source: European Union (2023b)
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Appendix 3. Free Trade Agreements with the EU (Eurozone)

Exporter Time period

Albania 2009-04 - 2019-04 Maximum length of FTA 10 years

Bosnia and Herzegovina 2015-06 - 2020-06 Maximum length of FTA 10 years

Kosovo 2016-04 - Still in force

Montenegro 2010-05 - 2015-05 Maximum length of FTA 5 years

North Macedonia 2004-04 - 2014-04 Maximum length of FTA 10 years

Serbia 2013-09 - 2019-09 Maximum length of FTA 6 years

Source: European Commission (2023d)
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Appendix 4. Corruption Level
The corruption variable is the additive inverse of the World Bank’s Control of Corruption estimate

multiplied by ten to logaritmize the variable.

Year Albania
Bosnia and
Herzegovina Kosovo Montenegro

North
Macedonia Serbia

2005 8,13 2,33 5,27 3,54 4,88 4,06

2006 7,91 3,01 5,14 3,84 4,03 2,78

2007 7,07 3,74 7,35 3,81 3,94 3,42

2008 6,05 3,61 6,49 2,40 2,11 3,02

2009 5,45 3,80 5,85 2,19 1,47 3,18

2010 5,32 3,36 6,15 2,54 0,93 3,19

2011 7,02 3,27 6,18 2,23 1,07 2,99

2012 7,79 3,09 6,53 1,30 0,51 3,57

2013 7,51 2,44 6,50 2,87 0,56 3,28

2014 5,86 3,00 4,86 0,75 0,32 2,47

2015 5,21 3,91 5,34 0,95 2,39 2,93

2016 4,49 4,62 4,15 0,53 2,72 3,59

2017 4,58 5,29 5,02 0,56 3,02 4,12

2018 5,24 5,83 5,04 0,12 3,68 3,74

2019 5,43 6,25 5,19 0,04 4,34 4,29

2020 5,52 6,20 4,40 0,19 4,71 4,29

2021 5,56 6,44 3,19 0,20 3,52 4,37

2022 5,42 6,89 3,08 0,16 3,44 4,39

Source: World Bank (2023b)
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  Appendix 5. Positive Opinion of the EU (%)

Year Albania
Bosnia and
Herzegovina Kosovo Montenegro

North
Macedonia Serbia

2015 84 30 89 35 41 24

2016 81 33 83 38 47 21

2017 81 31 90 44 54 26

2018 83 45 84 53 59 29

2019 86 47 69 51 52 32

2020 87 56 75 54 57 26

2021 84 42 91 51 53 50

2022 89 50 73 57 56 38

Average 84,375 41,75 81,75 47,875 52,375 30,75

Source: RCC, Balkan Barometer 2015-2022
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Appendix 6. Data and Sources

Variables Sources and Definitions

GDP Exporters Source: Eurostat.
Definition: GDP of exporting countries in nominal EUR.

GDP Importers Source: Eurostat.
Definition: GDP of importing countries in nominal EUR.

Distance Source: Distance Calculator (Website).
Definition: Distance between the trading countries’ capital cities.

Common Border Source: Google Maps (Website).
Definition: Dummy variable which takes the value 1 if trading
countries share a common border; otherwise, 0.

Free Trade Agreements Source: European Commission.
Definition: A dummy variable taking the value 1 when WB6 country
has a Free Trade Agreement with the EU, otherwise 0.

Euro Source: European Commission.
Definition: Dummy variable which takes the value 1 if WB6 country
has adopted the euro; otherwise, 0.

EuroPeg Source: CBBH and NBRNM.
Definition: Dummy variable which takes the value 1 if WB6 country
has a euro peg; otherwise, 0.

Corruption Source: World Bank Control of Corruption.
Definition: Index measuring the level of corruption.

EU Opinion Source: RCC, Balkan Barometer.
Definition: Percentage answering that EU membership would be a
good thing for one’s WB6 country economy.

Business Environment Source: World Bank.
Definition: Doing Business Score which includes domestic trade costs
such as infrastructure, business regulation, and bureaucracy.

Remoteness Source: World Bank and Distance Calculator.
Definition: Control variable for multilateral trade resistance.
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