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Abstract

The underperformance of the agricultural sector in Kosovo stems from small
subsistence farming, land fragmentation, and low productivity, resulting in limited
agricultural exports and a persistent trade deficit. This study examines the key
determinants of agricultural exports and evaluates Kosovo’s export potential
using an augmented gravity model. The analysis employs a Poisson Pseudo Maxi-
mum Likelihood (PPML) estimator with high-dimensional fixed effects, covering
bilateral export flows to 45 trading partners over the period 2005 — 2020. Results
reveal that agricultural exports are strongly influenced by domestic production
capacity, rather than the importing country’s absorption potential. The presence
of a Kosovar diaspora significantly facilitates exports flows by reducing infor-
mation asymmetries and transaction barriers. Furthermore, the study highlights
the positive effect of trade liberalization has supported export growth, particularly
through the Stabilisation and Association Agreement (SAA) with the European
Union. Despite these developments, Kosovo'’s agricultural exports remain under-
performing, with considerable untapped export potential across key trading blocs.
The findings underscore the need for policy interventions focused on enhancing
productivity, aligning with international quality standards and strengthening in-
stitutional capacity to fully exploit agricultural export potential.
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Introduction

Kosovo, a small transition country, heavily reliant on European markets for
agricultural trade, faces a significant agricultural trade deficit, reaching EUR 8.3
billion since the early 2005. With low agricultural exports relative to imports,
understanding the factors hindering production and exports is crucial for the eco-
nomic growth, employment, and rural welfare (Braha et al., 2019). The country’s
trade structure reflects its natural resource endowments, extensive diaspora link-
ages, and increasing integration into international markets (World Bank, 2021a).
Kosovo has relatively low production capacities, while the consumption is signif-
icantly driven by remittances (Peci et al., 2010; Gashi, 2019; World Bank, 2021a).
About 12 percent of Kosovo’s GDP comes from remittances, mainly from EU
countries. Remittances continue to play an important role in poverty mitigation
and financing household food consumption (Mdllers and Meyer, 2014; Braha et al.,
2017). Kosovo’s rural households predominantly rely on the own food production,
with food expenditures comprising about 40 percent of total household expendi-
tures (Latruffe and Desjeux, 2014). Agricultural production contributes 7.4 percent
to Kosovar GDP, and the share of agricultural employment in total employment
reached 23 percent in 2020 (MAFRD, 2021b; KAS, 2021). Despite its historical
significance, the role of agriculture in the Kosovo economy has diminished, with
its share in GDP halving since 2009 (World Bank, 2021b).

The agricultural sector in Kosovo is characterized by the prevalence of small
subsistence farming. The average farm size in Kosovo is 2.73 hectares (OECD,
2021). According to World Bank (2021b) estimates, farmers in Kosovo have low
input-to-output efficiency. The average farm technical efficiency score is 0.157,
which means that a Kosovar farm loses 84.3% of potential output due to technical
inefficiency (Alishani, 2019). Land fragmentation, along with an inefficient irri-
gation network and outdated production technologies, contributes to low agricul-
tural productivity. Limited profit margins hinder farmers from investing in new
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technologies and expanding their farms. Moreover, governmental support for
Kosovo’s agricultural sector, including public investment in rural infrastructure,
falls significantly below EU standards, despite the EU being the primary trading
partner. In such circumstances, it proves challenging for smallholder farmers in
Kosovo to compete in the export-oriented sector (Bauml et al., 2022).

Kosovo’s transformation from a centrally planned to a market-based economy
was significantly delayed and derailed by regional conflicts and war, with negative
impacts on the country’s economic development (Mustafa and Krasniqi, 2018).
After the 1999 war, Kosovo’s economy started from scratch with a non-existent
manufacturing industry and a sharp trade deficit. Almost all consumer goods were
imported (Tosuni and Vokrri, 2015). As the result, Kosovo’s overall trade deficit
in 2020 reached EUR 2.8 billion. While the value of imports was EUR 3.3 billion,
exports amounted to EUR 474.8 million (KAS, 2020). The main trading partner
of Kosovo is the EU, comprising 44.4 percent of the country’s imports and ex-
ports. It is followed by neighbouring CEFTA countries (21.9 percent of imports
and exports), BRIC countries (10.4 percent), and EFTA countries (1.7 percent). It
is worth to note that Kosovo liberalized trade with CEFTA in 2007 and signed
a Stabilization and Association Agreement (SAA) with the EU in 2016. Kosovo
also signed a Joint Declaration on Cooperation with the economies of the Euro-
pean Free Trade Agreement (EFTA) in 2018. Currently, it is at an early stage in
its application for observer status at the World Trade Organization (WTO) (Gashi
etal., 2017; OECD, 2021).

The main objective of this study is to find out the key determinants of agricul-
tural exports from Kosovo and estimate the untapped export potential in the agri-
cultural sector. This is the first attempt in the empirical literature to use the gravity
model to explain key factors of agricultural exports in the case of Kosovo, which
has a unique position in world trade as a small open economy and a liberalized
trade regime, low public involvement in agricultural policies, and significant food
security problems. Hence, the objective of this study is to fulfil a research gap in
the current literature concerning transition countries, such as Kosovo. In order to
fulfil the study objective, we employ the Poisson Pseudo Maximum Likelihood
(PPML) estimator to measure the effects of conventional gravity variables, aug-
mented with a wide range of other factors, such as border effects, cultural and
colonial linkages, the presence of diaspora, exchange rate and price instability,
trade liberalization, quality of institutions, and Kosovo’s potential for agricultural
export.

The paper is organized as follows: after the introduction, the next section pro-
vides background information on the development of agricultural trade in Kosovo
and destinations of agricultural exports. Further, this study follows a literature
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review. The materials and methods section describes the methods used in the
empirical estimation of determinants of Kosovo’s agricultural exports. Results are
provided and discussed in the next section, while the last section concludes and
wraps up.

Analysis on Kosovo’s Agricultural Trade and Destination of Agricultural Exports

Kosovo agricultural exports experienced significant growth since the early
post-war period. Between 2005 and 2020, the volume of agricultural exports
increased from EUR 7.9 million to EUR 78.1 million. Agricultural exports have
increased almost ten-fold since 2005, while imports have grown at a significantly
slower rate. Despite this impressive growth, 2020 data show that the agricultural
exports-to-import coverage rate is only 10.2%, indicating that the import-to-export
ratio is as high as 10:1.

Table 1

Performance of Kosovo’s Agricultural Trade (2005 — 2020)
Agricultural trade indicators | 2005 | 2010 | 2015 | 2020 [2005-2020
Agricultural exports
Agricultural exports (million EUR) 7.9 24.7 41.7 78.1 590.3
Share of agricultural exports in total exports (%) 14.1 8.4 12.8 16.4 13.3
Agricultural exports to the EU (million EUR) 34 4.5 10.5 30.1 168.7
Share of the EU in agricultural exports (%) 43.5 18.1 253 39.5 28.6
Agricultural exports to the CEFTA (million EUR) 4.1 19.6 26.9 41.1 382.6
Share of the CEFTA in agricultural exports (%) 52.0 79.2 65.0 52.7 64.8
Agricultural imports
Agricultural imports (million EUR) 285.6 | 482.8 633.7 765.4 8,941
Share of agricultural imports in total imports (%) 24.7 224 24.1 232 23.1
Agricultural imports from the EU (million EUR) 110.0 182.9 | 249.0 | 4112 3,782
Share of the EU in agricultural imports (%) 38.5 37.9 39.3 53.7 423
Agricultural imports from the CEFTA (million EUR) 105.2 197.7 | 240.0 183.4 3,007
Share of the CEFTA in agricultural imports (%) 36.8 41.0 37.9 24.0 33.6
Agricultural trade
Agricultural trade (million EUR) 293.5 507.6 | 6754 | 843.4 9,531
Share of agricultural trade in total trade (%) 24.2 22.4 24.1 22.4 22.1
Agricultural trade balance (million EUR) -277.6 | —458.1 | -592.0 | —687.3 -8,350
Agricultural trade with EU (million EUR) 113.5 187.4 | 295.5 | 442.1 3,951
Share of the EU in agricultural trade (%) 38.7 36.9 38.4 52.4 41.5
Agricultural trade balance with EU (million EUR) -106.6 | —178.4 | —238.5 | —380.4 -3,613
Agricultural trade with CEFTA (million EUR) 109.3 2174 | 2669 | 2245 3,389
Share of the CEFTA in agricultural trade (%) 37.2 42.8 39.5 26.6 35.6
Agricultural trade balance with CEFTA (million EUR) | —101.1 | —178.1 | —213.1 | —142.2 —2,624

Source: Authors’ own elaboration based on MAFRD (2021a,b).

Table 1 presents key indicators of Kosovo’s agricultural trade from 2005 to
2020, indicating the significant expansion of agricultural exports. The data reveal
that the Kosovo’s agricultural trade heavily relies on the CEFTA 2006 market,
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with over 75% of total agricultural exports directed to neighbouring CEFTA coun-
tries (Figure 3) in the initial post-war period (2005 — 2010). It indicates that even
prior to the implementation of the free trade agreement with CEFTA 2006, Kosovo
trade ties were already robust with most of its member states. A significant portion
of agricultural exports from Kosovo, comprising 60.3 percent, is directed towards
neighbouring CEFTA countries. Among these, key agricultural export partners
include Albania (35.4 percent), North Macedonia (14.8 percent), Serbia (9.3 per-
cent), Montenegro (3.7 percent), and Bosnia and Herzegovina (2.5 percent).

During the period 2016 — 2020, the European Union (EU) accounted for 33.5
percent of Kosovo’s agricultural exports (Figure 3). Notable agricultural export
partners within the EU during this period included Germany (10.0 percent), Italy
(2.5 percent), and Austria (2.0 percent). On the other hand, countries within the
European Free Trade Association (EFTA) have a limited impact on Kosovo’s
agricultural exports, representing only 2.9 percent of the total. The geographical
distance between Kosovo and EFTA economies diminishes the attractiveness of
agricultural exports to these markets. The presence of the Kosovar diaspora, par-
ticularly in Switzerland, is a key factor influencing agricultural exports to EFTA
countries. Conversely, trade with the BRIC countries (Brazil, Russia, India, and
China) is minimal, accounting for less than 0.1 percent or EUR 0.4 million of total
agricultural exports from 2016 to 2020. Lastly, the United States and Turkey
emerge as growing markets for Kosovo’s agricultural products, constituting nearly
1 percent of the total exports (approximately EUR 5.6 million).
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Source: Authors’ own elaboration based on MAFRD (2021a,b).
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Figure 3
Kosovo Agricultural Exports, by Trading Blocs (in percentage)
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1. Review of Existing Literature

Despite the importance of the topic, there is a limited number of studies on
factors affecting agricultural and food exports in the existing literature (Ristanovic¢
and Stevanovi¢, 2022; Sapa and Drozdz, 2019; Braha et al., 2017; Erdem and
Nazlioglu, 2008; Sevela, 2002). Ristanovi¢ and Stevanovié (2022) analysed Serbian
agricultural exports to EU market by employing gravity model approach using
two-step OLS regression estimation for the period 2001 — 2017. Results of the
study suggest that Serbia’s economic size (GDP), importers’ population, and dis-
tance between the trading partners were the key factors of Serbia’s agricultural
exports to the EU. Moreover, study finds that Serbia has significant untapped
export potential to the common EU market. Sapa and Drozdz (2019) examined
Polish agricultural product exports to 138 non-EU countries between 2000 and
2016, using augmented gravity model with the effects of income inequality, agri-
cultural gross value added (GVA), preferential trade agreements (PTAs), and
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common post-socialist ties. The results show that with rising GDP trade among
countries increases, while distance between trading partners reduces agricultural
exports. Agricultural GVA and the impact of preferential trade agreements in-
crease Polish agricultural and food exports. On the other hand, membership of
Poland in the group of socialist nations prior to 1989 and subsequently in the group
of transitional economies during the 1990s did not have a positive effect on Polish
agri-food exports to those groups of countries.

Recently, Braha et al. (2017) conducted PPML estimations to analyse the de-
terminants of Albanian agricultural export to its 46 trading partners for the period
1996 —2013. The study results emphasise the importance of importer’s absorption
potential (importer’s GDP) over domestic production potential (Albania’s GDP).
The results of this study indicate that geographical distance, income inequality,
institutional distance and price instability have a significant negative impact, while
the presence of the Albanian diaspora, currency devaluation and trade liberalisa-
tion (CEFTA) have a positive impact on Albanian agricultural exports. Erdem and
Nazlioglu (2008) employed a gravity model to identify the key determinants of
Turkey’s agricultural export with the EU member states during the period 1996 —
2004. The results indicate that Turkish agricultural exports to the EU are positively
associated with the size of the economy, population of the importer, Turkish
diaspora living in the EU, and membership in the EU-Turkey Customs Union
Agreement, while they are negatively correlated with the agricultural area of the
EU member state and the distance between Turkey and the EU countries. Lastly,
Sevela (2002) examined agricultural exports of the Czech Republic to its trading
partners from 1999 to 2002 using a stepwise OLS-based gravity model analysis.
The results indicate a positive relationship between agricultural exports and gross
national income. In contrast, there is a negative relationship between agricultural
exports and gross national income per capita and the distance between trading
partners.

In addition to studies on agricultural exports in small and transition economies,
recent literature has also examined export performance in larger agricultural econ-
omies. For instance, Abdullahi et al. (2022) analyzed China’s agricultural exports
and identified factors such as GDP, common borders, and linguistic similarities
as significant drivers, while distance and exchange rates had a negative effect.
Similarly, Ayuda et al. (2022) examined 15 Latin American countries and high-
lighted the role of cultural proximity and free trade agreements in promoting
agri-food exports. Studies on Pakistan (Atif et al., 2016; Abbas and Waheed, 2015)
have also underscored the positive impact of GDP and exchange rates on agricul-
tural exports, while noting distance and tariff barriers as key constraints.
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Furthermore, Abdullahi et al. (2021) found that Nigeria’s agri-food exports
to the EU are positively influenced by economic size but negatively affected by
exchange rates and income differences. Consistent with these findings, Hatab
et al. (2010) emphasized the importance of GDP and common language in Egypt’s
agricultural exports, while highlighting the negative role of distance and the mixed
impact of regional trade agreements.

2. Materials and Methods

2.1. Gravity Model Specification

The gravity model has long been considered as a popular workhorse of applied
international trade analysis (Eichengreen and Irwin, 1998; Shepherd et al., 2019).
Originally developed as an intuitive framework to explain bilateral trade flows,
the model has evolved into a theoretically grounded and empirically robust tool for
analysing international trade patterns (Anderson, 1979; Bergstrand, 1985; Helpman,
1987; Krugman and Obstfeld, 2002). The gravity model represents a realistic
general equilibrium model with flexible structure and predictive power (Yotov
et al., 2016; Shahriar et al., 2019).

The foundations of the gravity model of trade can be tracked back to the early
1960s, with the pioneering studies of Tinbergen (1962), Poyhonen (1963), Pulliainen
(1963) and Linnemann (1964). Since its inception, the model has undergone sig-
nificant theoretical and empirical refinements, becoming one of the most widely
used approaches for explaining and predicting bilateral trade flows. The theoreti-
cal foundations of the gravity model were borrowed and adopted from the New-
ton’s Gravitation Law. Gravity model of trade, based on Newton’s law of physics,
postulates that trade between two nations is inversely related to their distance and
is proportional to their economic size (Frankel and Wei, 1997). Empirical studies
have demonstrated that gravity model has a strong explanatory power, accounting
for 70 to 80 percent of the variation in bilateral flows (Linders and De Groot, 2006;
Van Bergeijk and Brakman, 2010).

The first rigorous theoretical foundation for the gravity equation was devel-
oped by Anderson (1979) based on the Armington (1969) assumption of the prod-
uct differentiation by country of origin. In its simplest form, the baseline gravity
equation is expressed at follows:

GDP” GDP/»

T =p————"— 1
ij ﬂ() DIST;Jﬁz ( )
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where
T — bilateral trade between exporter (i) and importer (j),
GDP; — economic size of the exporter,
GDP; — economic size of the importer,
DIST; — bilateral distance between exporter (i) and importer (j),
Lo — constant,

P, B2 and 3 — parameters, typically estimated in a log-linear specification.

Subsequent theoretical advancements enriched the microeconomic foundations
of the gravity model. Bergstrand (1985) demonstrated the model’s consistency
within a framework of monopolistic competition and differentiated goods, while
Helpman (1987) incorporated features of increasing returns to scale and imperfect
competition. A significant breakthrough was achieved by Anderson and van
Wincoop (2003), who introduced the concept of multilateral resistance terms
(MRTs). MRTs highlight that bilateral trade flows depend not only on bilateral
trade barriers but also on the relative trade resistance that each country faces with
all of its trading partners. Incorporating MR Ts refined both theoretical consistency
and empirical accuracy of the gravity model. Following Anderson and van Wincoop
(2003) the augmented gravity equation is commonly expressed as:

l-o
GDP.xGDP, | t,
X—- — J i (2)
ij
Y BxP,
where

P;and P, —represent the multilateral resistance terms,

tj — the trade costs between the exporter 7 to importer j,

o — the elasticity of substitution.

Further empirical support for the structural gravity model was provided by
Baier and Bergstrand (2007), who demonstrated that the inclusion of multilateral
resistance terms and the correction for potential endogeneity are crucial for accu-
rately estimating the trade effects of free trade agreements (FTAs). Their findings
reveal that FTAs, when appropriately modelled, significantly increase trade flows
among member countries, reinforcing the robustness and policy relevance of the
gravity framework.

For the purpose of this study, a stepwise estimation procedure was employed.
Initially, we estimate a baseline gravity model (Model 1) to derive the traditional
gravity coefficients for Kosovo’s agricultural exports. Subsequently, the baseline
model is augmented to include additional explanatory variables across different
specifications. Model 2 introduces the income differential between Kosovo and its
importing partners to test the effects of income convergence/divergence. Model 3
incorporates the effect of Kosovar diaspora in importing countries, accounting for
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migrant-driven trade linkages. Model 4 includes bilateral exchange rates and price
stability indicators for both export and import countries, addressing price and
monetary policy impact. Model 5 introduces dummy variables controlling for the
effect of Kosovo’s participation in regional trade agreement (CEFTA, 2026) and
SAA with the EU. Model 6 controls for bilateral institutional quality differences
to access the impact of institutional distance on agricultural export flows. Lastly,
Model 7 (pooled model) consolidates all variables to capture the combined effects.

The final augmented gravity model estimated for the purpose of this study
takes the following functional form:

Xy =exp (Bo+ p1 InGDP; + > InGDP; + 5 GDPpc_diff + ps InDREM; +
+ Bs InEXR;;+ B InINF; + 7 InINF; + s EUR; + o CEFTA;+ 10 SAA; + 3)
+ B INSTdist;+ 6y + A+ &)

where
X — the value of agricultural exports from Kosovo to importing country,
InGDP; —log of Kosovo’s economic size (GDP),
InGDP; - log of importing partner’s economic size (GDP),
GDPpci; —log of bilateral income differential between Kosovo and importing partner,
InDREM; — log of diaspora remittance inflows from importing country to Kosovo,
InEXR; — log of value of the exchange rate of Kosovo currency (EUR) vis-a-vis im-

porting partner currency,

InINF;  —log of Kosovo’s consumer price index (CPI),
InINF;  —log of importing partner’s CPI,

EUR; — dummy variable equal to 1 if the importing partner is member of Eurozone,

CEFTA; — dummy variable equal to 1 if the importing partner is member of CEFTA
2006,

SAA; — dummy variable equal to 1 if Kosovo signed the Stabilization and Associ-

ation Agreement with EU,
INSTdist; — bilateral institutional distance between Kosovo and the importing partner,

0jj — bilateral country-pair fixed effects to control for unobserved heterogeneity,
As — time fixed effects to control for MRT,
Eijt — error term.

An important factor of export flows is the institutional quality distance. A higher
institutional quality is associated with a positive impact on bilateral trade flows,
primarily through the reduction of uncertainty and transaction costs (De Groot
et al., 2004; Jansen and Nordés, 2004). To account for this effect, the present study
constructs an index to measure the institutional quality distance between Kosovo
and its trading partners. This index is build using six Worldwide Governance
Indicators (WGI) developed by Kaufmann et al. (2010). Following the methodology
proposed by De Groot et al. (2004), the bilateral institutional distance between
Kosovo and each trading partner is calculated using the following formula:
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6

INSTdist; =%Z(1k,. ~L,) 1V, (4)
k=i
where
INSTdist — institutional distance,
L — indicates country i score on WGI kth dimension,
Ly — indicates country j score on WGI kth dimension,
Vi — variance of this WGI across the countries.

Lastly, the estimated parameters obtained from the augmented gravity model
(Equation 3) are subsequently employed to assess Kosovo’s agricultural export
potential. The model first computes the predicted agricultural values (Pj) for each
bilateral follow over the observed period. These predicted flows represent Kosovo’s
agricultural export potential. Further, the export potential is calculated as the dif-
ference between the actual exports (4;) and predicted exports (P;), following the
equation below:

Esz =F, _A7'j (5)

y

where
EP; — estimated export potential for the agricultural products from Kosovo to import-
ing country,
P; —predicted export flow derived from the gravity model,
Ay —actual recorded export of the agricultural flows.

A positive agricultural export potential value (EP; > 0) indicates that actual
exports are lower than the predictions of the gravity model. This suggests the
existence of the untapped export potential. In contrary, a negative value (EP; < 0)
implies that actual exports exceed the export opportunity in the particular market,
suggesting the over-exploitation of the export opportunity.

In addition to the export potential analysis, this study provides the estimates of
the export efficiency (EE)), which measures the ratio of predicted exports to actual
exports for each trading partner:

EE, = (6)

c:h; |Qw

The export efficiency ratio (EE)) provides an additional measure of Kosovo’s
export performance with each trade partner. An export efficiency ratio greater than
one indicates underperformance relative to potential, whereas a ratio less than one
suggests overperformance or saturation in the bilateral export relationship, where
actual trade levels exceed the model’s projections.
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2.2. Gravity Model Estimator

Selecting an appropriate estimator for the gravity model is a critical aspect
of empirical trade analysis. Numerous studies have debated the best estimation
techniques for the gravity equation, particularly concerning issues of heterosce-
dasticity and frequent occurrence of zero trade bilateral flows. Traditional empir-
ical estimators, including Ordinary Least Squares (OLS), have been widely criti-
cized for producing biased and inconsistent estimates when applied for log-line-
arized gravity models in the presence of heteroskedasticity and zero trade obser-
vations (Santos Silva and Tenreyro, 2006; 2011). To address this issues, this study
employs the Poisson Pseudo Maximum Likelihood (PPML) estimator, as proposed
by Santos Silva and Tenreyro (2006; 2011). The PPML estimator is a generalized
linear model where the variance is proportional to the mean, making it well-suited
for gravity equations because it naturally handles zero trade flows and mitigates
heteroskedasticity biases (Santos Silva and Tenreyro, 2002). In addition to the
PPML estimator, this study implements High-Dimensional Fixed Effects (HDFE)
using the ppmlhdfe command in Stata (Correia et al., 2020). The inclusion of
HDFE enables the estimation of models that control for exporter-time, importer-
time, and bilateral pair fixed effects — commonly referred to as multilateral re-
sistance terms (MRTs) (Anderson and van Wincoop, 2003; Yotov et al., 2016).
The model includes exporter-year fixed effects to capture time-varying factors
specific to Kosovo, such as shifts in production capacity or policy environment.
Importer-year fixed effects absorb annual variations in destination markets, in-
cluding economic conditions and inward multilateral resistance. Bilateral fixed
effects control for time-invariant characteristics between country pairs (e.g., geo-
graphic distance, language, historical ties). This fixed effects structure ensures that
estimated coefficients reflect the influence of time-varying variables, mitigating
omitted variable bias and satisfying the structural gravity framework.

Subsequently, the study performs the Ramsey Regression Equation Specifica-
tion Error Test (RESET test) (Ramsey, 1969) to confirm the adequacy of the func-
tional form and overall specification of the gravity model. Following the suggested
approach by Santos Silva and Tenreyro (2006), the RESET test examines whether
any non-linearities or omitted variables lead to model misspecification.

While earlier studies frequently relied on log-linearized gravity models esti-
mated by OLS, these models have been shown to be problematic (Krisztin and
Fischer, 2015). The log transformation excludes zero trade flows and results in
bias in the presence of heteroscedasticity (Krisztin and Fischer, 2015). Alternative
estimators, such as the Heckman two-step model (Gomez-Herrera, 2013), the
Helpman sample selection model (Helpman et al., 2008), and the Tobit model
(Martin and Pham, 2020) have been used to address zero trade observations and
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sample selection issues. However, these methods often involve strong distribu-
tional assumptions and complex two-stage procedures, which may not fully resolve
the challenges posed by zero flows and heteroscedasticity.

In contrast, the PPML estimator offers two key advantages over log-linear
gravity regression estimators. Firstly, it avoids statistical constraints due to zero
bilateral trade flows, and secondly, it solves efficiency and consistency problems
in the presence of heteroskedastic residuals. A growing body of empirical litera-
ture supports this approach, including studies by Hoekman and Nicita (2011),
Martinez-Zarzoso (2013) and Pfaffermayr (2019), who advocate the use of the
PPML over traditional OLS estimators.

2.3. Data

The panel data employed in this study encompasses agricultural product ex-
ports from Kosovo to 45 trading partners, including the EU, CEFTA 2006, EFTA,
BRIC countries, United States, Japan, and Turkey. The dataset covers the period
from 2005 to 2020, accounting for 97.5 percent of Kosovo’s total agricultural
export flows. Data on agricultural exports were obtained from the Ministry of
Agriculture, Forestry and Rural Development (MAFRD), while supplementary
macroeconomic indicators, including real Gross Domestic Product (GDP), bilat-
eral exchange rates, and inflation rates were sourced from the World Bank’s
World Development Indicators (WDI) database. Information regarding Kosovo’s
participation in CEFTA 2006 and the Stabilization and Association Agreement
(SAA) with the European Union was collected from the Kosovo Customs (2022).
Institutional quality data were retrieved from the World Governance Indicators
(WGI) database (Kaufmann et al., 2010). Additionally, data on remittance inflows
were provided by the Central Bank of Kosovo (CBK). Appendix Table A.1 offers
a summary of detailed variable definitions, expected coefficient signs, and sum-
mary statistics, while Appendix Table A.2 presents a correlation matrix indicating
the absence of multicollinearity issues in the panel dataset. Data processing and
empirical estimations were performed using the Stata software.

It is worth noting that this study employs a single-exporter gravity model,
focusing exclusively on Kosovo’s exports to multiple export destinations. Unlike
standard multi-country panels, this design captures exporter-side variation solely
through time, addressed via exporter-year fixed effects. While this approach ena-
bles a targeted analysis of Kosovo’s export dynamics, it precludes cross-country
comparisons and limits exporter-side variation. Consequently, the findings should
be interpreted within Kosovo’s specific context and temporal evolution, rather
than as generalizable results from a multi-exporter gravity framework.
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3. Results and Discussion

3.1. Empirical Results

Building on the baseline model estimations presented in Table 2 (Model 1), the
results generally align with the theoretical expectations of the gravity model
framework. Across all estimated models (1 — 7), the coefficients of the exporter’s
economic size are consistently positive and statistically significant. Consequently,
the findings indicate that Kosovo’s agricultural exports are expected to increase
proportionally with an increase of its economic size. Specifically, the baseline
model suggests that a one percent increase in Kosovo’s GDP corresponds to a 2.9
percent increase in agricultural export flow.

However, findings of this study indicate that the impact of the economic size
of the importing countries has a statistically insignificant and inconsistent effect
across the estimated models. This observation can be attributed to significant pro-
duction and productivity constraints within the Kosovar agriculture sector, which
seem to outweigh the market size constraints of the importing trading partners.
This results are consistent with the findings for the other resource-constrained
economies, such as Egypt and Ethiopia (Hatab et al., 2010; Eshetu and Mehare,
2020), and contrasts to findings from agriculturally endowed economies such as
Albania, India, Algeria, and Serbia (Braha et al., 2017; Barma, 2017; Matallah
et al., 2021; Ristanovi¢ and Stevanovié, 2022).

Results of the Model 2 test the validity of the Heckscher-Ohlin (HO) vis-a-vis
Linder hypotheses by augmenting the baseline gravity model with the variable of
bilateral income differential. Results this model reveal consistent negative and
statistically significant association (coefficient) between agricultural export flows
and income disparities. This suggests that income inequalities between trading
partners are likely to diminish agricultural export flows, emphasizing income
convergence as a pivotal factor in promoting exports. Therefore, in the context of
Kosovo, the study’s findings align with the Linder hypothesis. Similar results were
observed when testing the validity of the Linder hypothesis for Croatia (Jo$i¢ and
Metelko, 2018), but in contrast with the evidence from Polish agri-food trade
analysis (Sapa and Drozdz, 2019).

Estimates from Model 3, focusing on the impact of diaspora remittances, indi-
cate a positive and statistically significant correlation between the Kosovo dias-
pora residing in the importing country and agricultural export flows. The presence
of a large Kosovo diaspora in importing countries is associated with lower trans-
action and information costs, leading to higher agricultural export flows. Further-
more, the estimates from the pooled model (Model 7) confirm the consistency of
results regarding the effects of the Kosovo diaspora, considering it as a platform



Ekonomicky ¢asopis/Journal of Economics, 73, 2025, No. 7 — 8, pp. 343 — 369 357

for export promotion and growth. Indeed, the presence of the Kosovar diaspora in
importing countries underscores the importance of transaction and information
costs as significant determinants of export flows. Similar results have been ob-
served in countries with large migrant communities, such as Turkey (Erdem and
Nazlioglu, 2008) and Albania (Braha et al., 2017). Moreover, our findings provide
evidence of the so-called "trade-creating effect of migration" (Rapoport, 2018).
As suggested by Petraglia and Vecchione (2020), diaspora may boost exports by
generating additional demand for products imported from their home country and
influencing the preferences of natives. While the diaspora proxy (InDREM) exhibits
a strong positive association with exports, this result warrants caution due to po-
tential endogeneity. Trade flows may both influence and be influenced by diaspora
size and remittances, raising concerns of reverse causality and omitted variables.
In the absence of a valid instrument, we interpret the diaspora effect as associative
rather than causal — consistent with theoretical expectations of diaspora networks
reducing trade costs, but not definitive evidence of causality.

Model 4 presents the estimates of the effects of bilateral exchange rates and
price stability in both the exporting and importing countries. Based on the results,
exchange rates exhibit a positive but statistically insignificant coefficient. This
suggests that the depreciation of the Kosovo currency (Euro) against the curren-
cies of its importing partners may have a limited direct effect on agricultural ex-
ports. This outcome is likely due to Kosovo’s official adaption of the Euro, which
minimizes exchange rate volatility, particularly in trade with Eurozone partners.
These findings are consistent with the view that Kosovo’s limited monetary policy
mechanisms reduces the sensitivity of its trade to currency fluctuations. On the
other hand, the impact of inflation is ambiguous and varies across the estimated
models. Specifically, the price stability in the importing countries is statistically
insignificant in all estimated models (Model 4 and 7), suggesting a limited impact
on Kosovo’s agricultural export flows. Conversely, inflation in the exporting
country (Kosovo) shows a negative and statistically significant effect in the aug-
mented model estimates (Model 4). This reveals a potential risk that higher infla-
tion in Kosovo may undermine to export competitiveness by increasing produc-
tion costs. Unexpectedly, the model estimates suggest that Kosovo’s agricultural
exports display a negative but statistically insignificant correlation when the im-
porting partners are members of the Eurozone. These results are observed in both
the augmented model (Model 4) and the pooled model (Model 7). The overall
findings of the Model 4 suggest that exchange rates have no significant impact on
Kosovo’s agricultural exports. This result is consistent with Lee and Lim (2014)
and Lee and Lim (2014), who emphasize the reduced impact of exchange rates
in economies with stable currencies and limited monetary policy mechanisms.
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External inflation pressures are found to have an insignificant impact on export
flows, aligning with the findings of Eshetu and Mehare (2020), who reaffirm that
price levels of the importing countries have limited effect on agricultural exports
from developing countries. On the other hand, the negative impact of domestic
price instability supports the findings of Atif et al. (2016) and Abdullahi et al.
(2021), who highlight the competitiveness risks posed by rising production costs.

Results from the augmented Model 5 indicate that the effects of the signature of
the SAA with the EU has a positive and statistically significant effect on Kosovo’s
agricultural export flows. This suggests that regional trade liberalization, along with
the EU accession process, is a key driver of increased agricultural exports to EU
markets. Given that the SAA has been in force since 2017, further trade creation
and export expansion effects are expected to emerge over time. This highlights the
substantial potential of the EU common market to absorb Kosovo’s agricultural
exports, despite the asymmetric nature of the agreement. Similar results have been
found in the case of Turkey (Erdem and Nazlioglu, 2008), Latvia (Melece and
Hazners, 2014), and Serbia (Matkovski et al., 2017), suggesting that EU member-
ship of the importing country plays an export-enhancing role in agricultural export
flows. However, taking in to account this potential will depend on the ability of
Kosovo farmers to exploit their competitive advantages and compete with heavily
subsidized EU farmers. In contrast, the coefficient of CEFTA membership is posi-
tive but statistically insignificant, indicating that participation in CEFTA 2006 has
not had a significant impact on Kosovo’s agricultural exports. This suggests that
the expected benefits of regional trade liberalization may have been constrained by
structural barriers, non-tariff measures or competitiveness issues within the region.

Model 6 focuses explicitly on the impact of institutional quality on Kosovo’s
agricultural export flows. Results of the baseline model augmented with bilateral
institutional distance reveal a negative and statistically significant coefficient across
the estimated models. As expected, this finding suggests that institutional dispar-
ities between the Kosovo and its trading partners impose additional transaction
costs, thereby limiting export flows. These results are consistent with the theoret-
ical framework proposed by North (1990), which emphasis the role of institutional
quality in reducing transaction costs and facilitating trade. Further, empirical studies
(Bojnec, 2015; Engemann et al., 2023) suggest that institutional convergence among
trading partners positively influences agricultural trade flows by lowering uncer-
tainty and compliance costs. In Kosovo’s context, narrowing institutional distance
with its key trading partners, particularly those within the EU, is likely to foster
greater export opportunities. Specifically, Kosovo’s ambitions to comply with EU
institutional standards under the SAA process is anticipated to narrow the institu-
tional gap with trading partners.
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Table 2
PPML Estimation Results of the Gravity Model: Kosovo Agricultural Exports
AgriExp Model 1 Model 2 Model 3 Model 4 Model 5§ Model 6 Model 7
InGDPexp 2.910%** | 2.430%*% |2 Q73F*k* D 768*F* | 2.055%*¥* | 2.897*** 1.792%**
(225) (:296) (219) (216) (.307) (223) (.334)
InGDPimp —-.169 118 —-.169 —127 —.140 —-.108 .076
(.116) (.146) (.118) (.109) (.099) (111) (.129)
GDPpc_diff —.930%* —.590%
(:404) (.312)
InDREM 430 325
(.119) (.108)
InEXR .055 299
(.799) (815)
InINFimp —.002 .046
(.036) (.037)
InINFexp —.081*** -.020
(.023) (.017)
EURO —.444 —436
(.469) (470)
CEFTA .047 .049
(.085) (.122)
SAA A45%%x PATEEE
(.124) (.106)
INSTdist —.263%** —.134**
(.088) (.061)
Constant —3.494%*% | 3. 448%** | 3 448%** | 3 458 —2.515%** 1 -3330%*%* | —2.722
(.614) (.606) (.606) (2.653) (597) (.566) (2.739)
Observations 720 720 720 720 720 720 720
Pseudo R? 720 7122 722 722 727 127 .730
RESET test 798 993 .638 .956 574 .679 610

Note: Standard errors are in parentheses; *** p < .01, ** p < .05, * p <.1. All models include exporter-year,
importer-year, and country-pair fixed effects.

Source: Authors’ own elaboration.

The robustness of the functional form and overall specification of the estimated
gravity models was evaluated using the Ramsey RESET test. This test was applied
to PPML estimations presented in Table 2. The RESET test p-values, ranging from
0.574 to 0.993, indicate no evidence of functional form misspecification at con-
ventional significance thresholds, supporting the validity of the model specifica-
tion. In addition, the relatively high Pseudo R-squared values (ranging from 0.720
to 0.730) suggest a strong explanatory power of the gravity model in capturing the
determinants of Kosovo’s agricultural export.

3.2. Results of the Estimates of the Agricultural Export Potential

This section provides estimates of Kosovo’s export potential based on the gravity
model estimations, focusing specifically on the export efficiency estimates derived
from the predicted-to-actual export ratios. The findings offer insight into the extent
to which Kosovo has exploited its agricultural export potential during the period
2005 — 2020, both at individual country level and across major trading blocs.
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Table 3 reveals that Kosovo’s export efficiency ratios are significantly above
one for several neighbouring and geographically proximate transition economies,
including Serbia (2.76), Bosnia and Herzegovina (2.62), North Macedonia (1.49)
and Turkey (1.54). In particular, high potential efficiency is observed in the post-
transition EU economies, notably Czechia (5.38), Hungary (4.66), Romania (4.91),
Poland (4.38), Slovakia (4.20) and Bulgaria (3.12). These elevated export effi-
ciency estimates point to untapped export potential for agricultural export expan-
sion. First, the liberalized bilateral trade regimes with CEFTA 2006 and EU
(through SAA) facilitated easier market access. Second, relatively low transporta-
tion cost coupled with similarities in institutional quality and shared or pegged
currency system (such as Euro), create favourable conditions for export growth.

The results also highlight significant untapped export potential in a group of
developed EU economies, where Kosovo’s export efficiency consistently above
one. Notable examples include distant EU member states such as Spain (2.91),
Belgium (2.29) and Ireland (2.05). Despite these results, Kosovo faces substantial
barriers in exploiting these market expansion opportunities. Key impediments in-
clude higher transportation and transaction costs, institutional differences and con-
straints of the quality and safety standards imposed by the developed EU markets.

Moreover, Table 3 also indicates that Kosovo outperforms in several neigh-
bouring and culturally proximate countries (Albania and Montenegro) and Kosovar
diaspora resident economies (Germany, Switzerland, Austria, Italy and Netherlands),
possibly due to the strong historical, cultural and diaspora ties, which enhance
trade relationships beyond what conventional gravity model factors predict. In
particular, Kosovar diaspora plays a crucial role in this markets, acting as a plat-
form for export expansion by reducing transaction and information costs and
creating demand for Kosovo’s traditional agricultural and food products.

In addition, export efficiency ratios in BRIC countries and other geographically
distant markets reveal relatively untapped export potential for India (1.95) and
China (1.34), reflecting limited access into these large and dynamic markets.
Moreover, Brazil (0.54) and Russia (0.23) show particularly low ratios, which are
primarily attributed to political trade restrictions, including non-recognition of
Kosovo’s statehood by all BRIC countries. The political and diplomatic barriers
effectively limit Kosovo’s ability to export to these large economies, despite their
predicted trade potential.

Finally, it should be noted that the agricultural export potential of Kosovo in
the main trade blocks is quite interesting. Figure 4 presents Kosovo’s actual and
predicted agricultural exports, across major trading blocs over the period 2005 —
2020. Kosovo’s predicted exports to the EU remained significantly higher than
actual exports during the observed period, indicating persistent untapped export
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potential. Similar findings apply to the export potential analysis with the CEFTA
2006 trade bloc. Despite the agricultural production potential, Kosovo remains
a marginal player in regional CEFTA agricultural trade. Hence, Kosovo remains
a net importer in the regional agricultural trade, with actual exports failing to fully
exploit predicted potential. Similarly, the common EFTA market exhibit Kosovo’s
agricultural export underperformance, despite the strong driven diaspora demand,
particularly, in Switzerland, where Kosovo enjoys strong community ties. The
pattern of export potential with the BRIC trade bloc is driven by the market size
therefore predicted agricultural export is significantly higher than actual exports.
Economies with huge markets, such as those of the BRIC members (China and
India) provide the opportunity for export expansion flow.

Table 3
Kosovo Agricultural Export Potential 2005 — 2020
Export Export Export Export
Country ]l;;:glf potential | efficiency Country T)::flf potential | efficiency
(mil. EUR) | (P/A ratio) (mil. EUR) | (P/A ratio)
Austria EU -0.51 0.30 Romania EU 2.34 491
Belgium EU 0.25 2.29 Slovakia EU 0.66 4.20
Bulgaria EU 1.75 3.12 Slovenia EU 0.21 1.42
Croatia EU 1.15 1.90 Spain EU 0.57 291
Cyprus EU 0.40 2.87 Sweden EU 0.19 1.21
Czechia EU 2.07 5.38 Albania CEFTA -1.93 0.85
Denmark EU 0.47 1.96 Bosnia H. CEFTA 1.95 2.62
Estonia EU 0.49 1.34 N. Macedonia | CEFTA 2.76 1.49
Finland EU 0.18 0.78 Moldova CEFTA 2.12 2.74
France EU 0.22 1.65 Montenegro CEFTA 0.28 1.15
Germany EU -3.38 0.08 Serbia CEFTA 6.22 2.76
Greece EU 0.61 4.94 Iceland EFTA 0.70 1.11
Hungary EU 6.87 4.66 Liechtenstein | EFTA 0.12 1.95
Ireland EU 0.20 2.05 Norway EFTA 0.45 2.88
Italy EU -0.32 0.61 Switzerland EFTA -0.59 0.27
Latvia EU 0.76 1.58 Brazil BRIC 0.46 0.54
Lithuania EU 0.74 1.67 China BRIC 0.98 1.34
Luxembourg EU 0.10 1.47 India BRIC 0.48 1.95
Malta EU 0.44 1.69 Russian Fed. BRIC 0.52 0.23
Netherlands EU -0.38 0.32 Japan ROW 2.53 1.33
Poland EU 1.91 438 Turkey ROW 3.34 1.54
Portugal EU 0.53 1.56 United States | ROW 1.75 3.26

Note: Export potential (mil. EUR) = Actual export — Predicted export; Efficiency = Predicted export / Actual
export.

Source: Authors’ own elaboration.

The export efficiency metric (P/A ratio) helps identify markets where Kosovo’s
exports under- or overperform relative to gravity model predictions. However, as
a transformed residual, its validity depends on correct model specification. Omitted
variables or misspecification can bias predicted values, affecting the P/A ratio.
Extremely high ratios — especially when actual exports are near zero — may reflect
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unobserved barriers rather than realistic export potential. Thus, P/A should be
interpreted as a diagnostic tool indicating potential gaps, not as a guarantee of
attainable export levels without addressing underlying constraints.

Figure 4

Kosovo Potential Agricultural Export with the Main Trading Blocs (2005 — 2020)

Kosovo's Actual and Potential
Agricultural Export with EU

Source: Authors’ own elaboration.
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Conclusion

This paper employs an augmented gravity framework to study the main deter-
minants of agricultural exports and to estimate Kosovo’s agricultural export po-
tential. The empirical results show that country’s agricultural exports flows are
positively associated with the size of domestic economy (GDP). The expected
growth of Kosovo’s production potential will be reflected in higher exports. Low
agricultural production capacity and inefficient structure of Kosovar’s agricultural
sector hinder agricultural exports.

Consistent with trade gravity model theory, the study supports the Linder hypo-
thesis, indicating that a larger income gap between trading partners is associated
with reduced trade. In addition, diaspora networks emerge as significant and robust
facilitator of Kosovo’s agricultural exports, reducing transaction and information
costs, as well as confirming the trade-creating effects of migration in observed in
other countries. On the other hand, exchange rates fluctuations were found to have
no significant impact on Kosovo’s agricultural flows, a result attributed to Kosovo’s
official adoption of the euro and its limited monetary policy mechanisms. However,
domestic inflation poses a notable risk to export competitiveness by increasing
production costs, while inflation in importing countries has an insignificant effect.

The study highlights the positive and significant impact of the Stabilization and
Association Agreement (SAA with the EU in promoting Kosovo’s agricultural
exports. This finding reinforces the potential of the EU common market as a key
export destination, conditional on Kosovo’s ability to meet competitive and quality
standards. In contrast, participation in the regional CEFTA 2006 shows no signif-
icant impact on Kosovo’s agricultural exports, reflecting persistent structural and
competitiveness challenges within the region.

Estimates of the export potential show that Kosovo achieved full agricultural
export potential with neighbouring and culturally proximate trade partners and
developed EU economies with large presence of the Kosovar diaspora. Moreover,
analysis reveals untapped export potential, particularly with post transition EU
economies and several developed EU member states. However, barriers such as
higher transportation costs, institutional disparities and string to quality standards
limit Kosovo’s ability to fully exploit these markets.

In conclusion, the results of this study have significant implications for trade
and agricultural policies. From a trade policy perspective, targeting new interna-
tional markets through agricultural export promotion programs would enable
Kosovo farmers to fully exploit their comparative advantages. Agricultural policy
interventions should focus on improving local farmers’ competitiveness by invest-
ing in agricultural infrastructure and irrigation systems. Given limited production
and low competitive potential in traditional agricultural sectors, investment support
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should be directed toward high-value crops to reduce the sector’s trade deficit and
increase farm incomes. A dual focus on improving the competitiveness of the
agricultural sector and enhancing export performance has the potential to alleviate
food insecurity among Kosovar households in rural areas. Lastly, results of this
study suggest that Kosovo should strengthen efforts on aligning its institutional
frameworks with EU governing standards and address intensive diaspora engage-
ment strategies as a platform for market entry and expansion.
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