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Abstract: Although the concept of self-sufficiency has been accepted both in developed and 

developing countries, alternated with periods of its rejections, the food crisis from 2007/08 and 

COVID-19 pandemic returned focus to the availability of countries to be self-sufficient in food 

production. Considering the concerns over ensuring food security in many countries, the main 

objective of this paper is to estimate the ability to fulfill the feed demand of the population in the 

eight countries of South-East Europe (SEE), which is in crisis conditions, such as pandemic 

especially important. In that context, the food self-sufficiency ratio (SSR) is calculated for total food 

production, as well as for different food groups. The next step in the methodological framework 

was to estimate the influence of different factors on the self-sufficiency ratio, as it depends on 

natural, financial, economic, and political factors. The results show that the SEE region expresses a 

high level of SSR in food, so it shows that the region is quite ready to respond to the challenges 

posed by the crisis. However, as the SEE region is a group of very different countries, regional 

cooperation should be strengthened as food production is considered. 
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1. Introduction 

The South-East Europe (SEE) countries have been moving from a national food self-

sufficiency policy to a trade-based approach for almost three decades. In that process, 

many developing countries become net food importers under the rules of liberal trade 

policies [1]. However, the food crisis in 2007/08 returned to focus interest in food self-

sufficiency [2–4]. According to Tadasse et al. [5], during the food crisis in 2007/08, the 

nominal food prices of the most agri-food products increased more than 50%. After only 

three years, a new crisis occurred, and this time food prices increased even more, which 

brought the problem of food security to the forefront. In the course of the last 15 years, 

several countries declared self-sufficiency as a medium-term policy objective, among 

others, Senegal and the Philippines concerning rice [2], and Russia concerning many 

agricultural products [6]. 

The COVID-19 crisis finds the world food system unprepared for possible trading 

halts and other restrictions, posing one of the major challenges to food systems and food 

security [7]. Namely, income shocks and supply disruptions have affected food security 

and livelihoods, especially in cases where supply chains were not integrated well [8], like 

in Western Balkans, where food supply chains are characterized by a low level of 

integration [9]. Disruptions in food value chains were different along the chain, as well as 

across different chains and regions. Moreover, previous research [10] suggested critical 

responses of policymakers to prevent that global health crisis from becoming a global food 
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crisis. From one side, the pandemic will, most probably, undermine the quality of 

nutrition [11] and leave lasting economic scars. On the other side, it may act as a catalyst 

for greater food self-sufficiency. In the case of the SEE region, governments responded 

with different measures, which, combined with external shocks, are expected to result in 

a notable contraction across the region. Most of the countries in the SEE region are not 

heavily integrated into global value chains as the production of agri-food products is 

mainly for national and intra-regional consumption, so that this sector could represent 

great potential in intensifying intra-regional trade [12]. Furthermore, the SEE country-case 

differences are noticeable in the national agricultural policies that bring additional 

complexity in analyzing some commonalities of the countries in responding to the crisis. 

Several countries are already members of the European Union (EU), and thus, have 

aligned agricultural policy with the Common Agricultural Policy (CAP) of the EU. Most 

of the actions taken by the governments in the crisis periods mainly consider coordinated 

action with other EU countries. On the other hand, all the candidate countries are still in 

the harmonization process, continuously switching between national political interests 

and the formal EU requirements [13]. This is also reflected in the unharmonized regional 

reaction to the crisis, as mentioned before. 

Considering the voiced concerns over ensuring food security in many countries 

around the world and most likely long-term social and economic consequences for the 

agricultural sector caused by crisis conditions, the main objective of this paper is to 

estimate the SEE region’s ability to fulfill feed demand of its population which is 

especially important in situations, such as global food and financial crisis or pandemic. 

Additionally, this paper studies the factors affecting the level of food self-sufficiency in 

SEE. Since there are a limited number of papers analyzing food self-sufficiency in the SEE 

region, this paper contributes to filling this literature gap. Moreover, experience with the 

previous crisis could be a valuable direction in a potential future food crisis. 

The paper is organized as follows: A literature review is elaborated in the Section 2, 

while the methodology used in this paper is described in the Section 3. The Section 4 

includes the presentation of results, while the discussion of results is in Section 5. Finally, 

the conclusion in Section 6 includes implications of the results and consideration of future 

expectations. 

2. Literature Review 

The food self-sufficiency concept is quite important because it directly impacts the 

country’s capability to meet the nutritional needs of its population. A certain number of 

countries do not have an adequate level of food self-sufficiency because of very 

unfavorable natural resources (inadequate water availability, the lack of arable land, etc.). 

To meet these needs, the country imports the necessary quantities of food. However, in 

the case of extreme events that in some way restrict international trade, negative 

consequences for countries with a low level of self-sufficiency are created. Namely, 

extreme events, such as extreme droughts, happen occasionally, but their occurrence has 

many adverse impacts [14]. Considering that those events are very rare and cannot be 

predicted, most countries are not prepared to cope with them regardless of whether they 

are countries with a high or low level of food self-sufficiency. Likewise, the causes of 

extreme events and the measures that are taken to eliminate and prevent negative impacts 

that are changing with time and with different political and economic conditions [15]. In 

his paper Torero [16] is giving the review of policies that have been proposed as a result 

of the food crisis in 2007/08 and 2010/11. Namely, the author states that proposed policies 

to prevent future price spikes include physical reserves at different levels, improvement 

in information and coordination, emergency reserves, food aid, internationally 

coordinated public grain reserves, national and regional stocks, and trade facilitation. 

There are numerous definitions of the food self-sufficiency concept. Food self-

sufficiency is the ability to meet the consumption needs with own production instead of 

buying and importing [17]. Authors claim that food self-sufficiency represents the 
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potential of the household, region, or country to meet the consumption needs from its 

own production. According to FAO [18], “The concept of food self-sufficiency is generally 

taken to mean the extent to which a country can satisfy its food needs from its own 

domestic production”. Beltrane-Pena et al. [19] define food self-sufficiency as the 

capability of a country to satisfy the caloric needs of its own population from domicile 

production. 

Clapp [20] claims that the main feature by which the concept of food self-sufficiency 

differs depends on whether the definition of the concept includes trade. The most extreme 

case of the food self-sufficiency concept implies the complete exclusion of the concept of 

trade. This means that “this definition refers to a state practicing complete autarky in its 

food sector”. On the other hand, the same author claims that a more pragmatic 

understanding of food self-sufficiency includes the concept of trade. 

It is very important to point out the connection between the concept of food security 

and between the concepts of food self-sufficiency. Those two concepts are different. 

Namely, according to FAO definition [21] “Food security exists when all people, at all 

times, have physical and economic access to sufficient, safe and nutritious food to meet 

their dietary needs and food preferences for an active and healthy life”. The food security 

concept includes four dimensions: Stability, availability, access, and use. According to 

Clapp [1,20], the concept of food security does not consider the origin of the food. 

Moreover, it does not consider the capability of the country to produce the food. On the 

other hand, the author claims that the food self-sufficiency concept refers to the 

availability pillar of the concept of food security. It considers the origin of the food or the 

capacity of the country to produce the food in sufficient quantities. 

Regarding food self-sufficiency concept analysis in the SEE region, there is no 

research on this subject so far. Considering that food self-sufficiency represents the 

availability dimension of the food security concept, the literature review will consider the 

paper in which the SEE region food security concept was analyzed. Namely, Brankov and 

Lovre [22] analyzed the concept of food security in the countries of the former Yugoslavia. 

In the paper, authors used the FAO food security index. The research results indicated 

significant differences among the analyzed countries. Moreover, the authors pointed out 

that it is necessary to solve complex interrelationships between those countries to ensure 

food security. Papić Brankov and Milanović [23] analyzed food security in Serbia. Using 

a set of indicators, the authors concluded that the greatest negative impact on the food 

system had a low level of gross domestic product per capita and corruption in the 

analyzed period. The research of the food security in the former Yugoslavia countries, 

authored by Kovljenić and Raletić-Jotanović [24], discussed that the highest level of food 

security is in Slovenia, and the lowest in Bosnia and Herzegovina. The key factors were: 

Level of economic development, population growth, international trade, and investment 

in the agriculture. 

Matkovski et al. [25] recently analyzed factors that determine food security and the 

level of food security in the Western Balkan region during EU integration in crisis 

conditions. The results indicated important differences in the levels of food security 

among these countries. The main indicators contributing to that are food supply 

variability, dependence on cereal import, and GDP per capita. Authors claim that the 

importance of these factors is even more pronounced in times of crisis. Considering 

ranking in the cluster of Western Balkan and EU countries in the same research [25], all 

countries all analyzed countries belong to the worst group, i.e., group of countries with 

lower levels of food security. As the research suggests, food insecurity is most pronounced 

in North Macedonia and Bosnia and Herzegovina. Focusing on the dimensions of food 

security, it is noticed that the use of food utilization is a problem in the whole Western 

Balkans. Food supply stability is problematic in Bosnia and Herzegovina, Albania, and 

Montenegro; while food availability should be improved, especially in North Macedonia, 

Serbia, Croatia, and Bosnia and Herzegovina. 
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Many papers focus on the impact of COVID-19 on agriculture and food security. 

However, previous research on the effects of the COVID-19 on food security and self-

sufficiency lacks timely and reliable data and shortcomings of economic theories [7]. 

Despite this, the effects of a pandemic on food security are determined in different ways. 

For example, the impact of COVID-19 on agriculture and food security in one research is 

estimated through different consequences for poverty and food insecurity at the 

household level across countries and regions, and according to this research, almost 150 

million people could be endangered by extreme poverty and food insecurity [26]. Because 

of that, some measures as early policy responses to COVID-19 have been established, and 

research shows a large diversity of measures [14]. Namely, according to this research, 

emerging economies applied to a greater extent trade and market interventions, 

information and coordination and food assistance measures, and more particular 

measures that were urgent and necessary. This research included SEE countries that are 

part of the EU, which are also the focus of our analysis. For example, Bulgaria focus 

attention on information and coordination measures and trade and products flow 

measures, Croatia on agricultural and food support, general support and food assistance 

and consumer measures, while Romania has implemented information and coordination 

measures, agricultural and food support, as well as food assistance and consumer support 

measures [14]. In the case of Western Balkan countries (the SEE countries that are in the 

process of EU integration, not member states), pandemic conditions can become a 

problem because of the lower level of food security, especially in countries with high food 

supply variability, dependence on cereal import, and lower GDP per capita [25]. Because 

of that, these countries introduced different supporting measures of the economy, but the 

uncertain duration of the pandemic is one of the crucial dilemmas for policymakers in 

creating these optimal mitigation measures. Some countries introduced measures 

primarily focused on the food market. For example, Montenegro had special support to 

the agricultural sector, while Serbia, at the beginning of the pandemic, had price control 

for some basic food and export bans of some agri-food products [27]. 

3. Materials and Methods 

Our sample is made up of eight countries of the SEE region, three of them—EU 

member states—belong to the group of developed economies (Bulgaria, Croatia, and 

Romania), while five are economies in transition (Albania, Bosnia and Hercegovina, 

Montenegro, North Macedonia, and Serbia) [28]. Only one of the observed countries is 

classified as high-income–Croatia, while the rest belong to upper-middle-income 

countries. This paper analyses the eight SEE countries over a 13-year period (2006–2018). 

The research period was selected in accordance with the availability of data. The initial 

year of research is 2006 because then, in the final act of the demise of Yugoslavia, 

Montenegro achieved its independence from Serbia. 

We calculate a key indicator of the concept of food self-sufficiency–food self-

sufficiency ratio (SSRfood)–using the following equitation: 

SSRfood = Pfood/Dfood × 100%, (1)

where SSRfood is the rate of food self-sufficiency, Pfood is the total domestic food output, 

and Dfood is the total supply. 

Referring to the FAO calculation method [29] the total supply represents: 

Dfood = Pfood − Efood + Zfood + Ifood, (2)

where Efood, Zfood, Ifood are food exports, changes in stocks (decrease or increase), and 

imports, respectively. We used data of Food Balance from the Food and Agriculture 

Organization Statistical database (FAO) [30]; for Pfood production quantity and for Dfood 

domestic supply quantity. 
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SSR was estimated for different food groups (cereals excluding total beer, starchy 

roots, total oil crops, fruits excluding wine, total vegetables, total sugar crops, total meat, 

total pulses, treenuts, total eggs, milk excluding butter, fish, and total seafood) for each 

country and the whole SEE region. In addition, we calculate overall SSR for all observed 

food groups for each observed country and the SEE region. 

Theoretically, the achievement of food self-sufficiency of a country depends on 

natural, financial, economic, and political factors [6]. Thus, in the next step, an analysis of 

the impact of different factors on SSRfood, such as GDP per capita, yield, population 

density, political stability, and trade openness, was conducted using a model: 

SSRit = α + β1GDPit + β2Yit + β3PDit + β4PSit + β5TOit + β6EUit + µi +λt + uit, (3)

where SSRit represents SSR in the country i in the period t; GDPit represents GDP per 

capita in the country i in the period t; Yit represents yield of the selected item in the country 

i in the period t; PDit represents population density in the country i in the period t; PSit 

represents political stability in the country i in the period t; TOit represents trade openness 

in the country i in the period t; EUit represents a dummy variable which covers effects of 

membership in the EU on SSR level; µi and λt represent cross-section and period-specific 

effects (random or fixed), respectively; and uit represents a random error of the model. 

The selection of appropriate panel model among the pooled Ordinary Least Square 

(OLS), Fixed-effect (FE), and Random-effect (RE) was based on the following tests: Joint 

significance of differing group means, Breusch-Pagan, and Hausman test statistic. 

The expected influence of the explanatory variable on the dependent variable is 

defined in Table 1. Namely, it is expected to find a negative relationship between GDP per 

capita and SSR, because usually with economic growth, a country increases the ability to 

purchase food from abroad [31]. It is well known that yield increment increases food self-

sufficiency [32,33], so the relationship between yield and SSR is expected to be positive. 

Population density could have a direct impact on supply and demand for agricultural 

goods [34,35]. Thereby, it is expected that population density negatively influences self-

sufficiency in the constructed model. In general, political stability makes it possible to 

improve the population’s economic and physical access to food [36], and contrary political 

instability slows down public investment in agricultural production and infrastructure 

[37]. Countries plagued by corruption and poor governance have little chance to achieve 

self-sufficiency [38]. In general, self-sufficiency and political stability are interdependent 

issues [39]. Thereby we can expect a positive influence of political stability on countries’ 

self-sufficiency. Moreover, it is expected that trade openness positively affects food self-

sufficiency. Openness to trade creates the opportunity for foreign investments in the 

development of domestic production [40,41]. Market autarky results in uncertainty and 

distortions that can cause lower production and higher food prices, and lower food 

security (and self-sufficiency) in the long-term [1]. 

Table 1. Explanatory variables. 

Variable Description Source 
Expected 

Relationship 

GDP GDP per capita in 2015 USD prices FAO Negative 

Y Yield in tons per hectare or kilograms per animal FAO Positive 

PD Population density (hectare of arable land per capita) FAO/MONSTAT Negative 

PS Index of political stability, and absence of violence/terrorism FAO Positive 

TO Trade openness World Bank Positive 

EU Membership in the EU European Commission Negative 

Source: The authors’ composition. 

This research includes data obtained from several sources: FAO [30], World Bank 

database (WB) [42], Statistical Office of Montenegro (MONSTAT) [43], and European 
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Commission (EC) [44] (Table 1). For data of population density, an exception applies in 

the case of Montenegro, in which it is not possible to obtain exact data from FAO. Thus, 

data of arable land necessary for calculating population density in this country was used 

from MONSTAT. 

4. Results 

All observed countries easily meet their dietary needs with a very low hunger level-

less than 5% (Table 2) [30]. Per capita, food supply available for human consumption 

during the reference period in terms of caloric value is above the global average calorific 

intake of 2653 kcal/person/day [45], since SEE countries tend to fall within the range of 

2800–3500 kcal/person/day (Table 2). However, it should be noted that the only country 

in our sample with a noticeable increase in the prevalence of undernourishment in the 

total population in Serbia. 

Table 2. Level of hunger and food availability per capita in the SEE countries. 

 Albania 
Bosnia and 

Herzegovina 
Bulgaria Croatia 

North 

Macedonia 
Montenegro Romania Serbia 

 
2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

2004–

2006 

2017–

2019 

Prevalence of 

undernourishment in 

the total population in 

% 

8.9 3.6 <2.5 <2.5 4.9 3.0 <2.5 <2.5 5.0 3.1 <2.5 <2.5 <2.5 <2.5 <2.5 4.6 

Prevalence of severe 

food insecurity in the 

total population in % 

10.0 10.0 1.5 1.5 1.9 1.9 0.6 0.9 3.6 3.2 2.1 2.2 5.6 3.4 1.7 2.0 

Prevalence of moderate 

or severe food 

insecurity in the total 

population in % 

38.8 37.1 9.6 9.2 14.9 12.5 6.5 10.0 15.1 14.4 12.6 12.9 19.3 14.5 11.4 12.4 

Food supply 

(kcal/capita/day) 
2855 3360 3016 3307 2759 2854 3070 3074 2827 3072 3276 3500 3430 3581 2750 2828 

Source: FAO, 2020 [46] and FAO, 2021 [30]. 

Out of eight countries in our sample, there were four countries (Bulgaria, Croatia, 

Romania, and Serbia) that showed overall SSRfood above 100%, while four countries 

(Albania, Bosnia and Herzegovina, North Macedonia, and Montenegro) showed an 

SSRfood below the line of 100% (Figure 1). 
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Figure 1. Average self-sufficiency rates of food in SEE countries in period 2006–2018. Source: The 

authors’ illustration. 

However, as FAO recommends, applying the SSR concept to the overall food 

situation of a country should be very careful because it can mask the actual dependence 

on imports of certain foods [47]. The complexity of this issue is especially evident in crisis 

situations. For example, during the first wave of COVID, there was a great demand for 

flour. Romania announced export restrictions on wheat to non-EU countries. Serbia also 

imposed an export ban on wheat flour [48]. These measures, if they lasted, could 

jeopardize the food security of neighboring countries, such as Bosnia and Herzegovina, 

Montenegro, North Macedonia, and Albania. Because of that, we analyzed SSR levels for 

different groups of agri-food products (Figure 2). For example, Serbia is self-sufficient in 

cereals, oil crops, fruit, vegetables, sugar, and milk, but is highly dependent on fish import 

(produces only 15% of its fish requirements). Besides, Serbia is not self-sufficient in pulses 

and treenuts, while SSRs of starchy, meat, and eggs are near 100%. Similarly, although it 

showed the highest SSR in our sample, Bulgaria is not self-sufficient in starchy, fruit, 

vegetables, sugar, meat, pulses, treenuts, and fish. A high SSR score is obtained, due to 

the production of cereals and oil crops in abundance. The general assessment is much 

more applicable in the case of Montenegro because the country relies on the import of all 

food groups. 
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Figure 2. Average self-sufficiency rates of different types of food in SEE countries in period 2006–2018. Source: The authors’ 

illustration. 
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In 2018, the SEE region was able to fulfill the demand of the population for cereals, 

starchy, oil, pulse, treenuts, and eggs; with a slight improvement, it can reach full self-

sufficiency in starchy crops, vegetables, and milk; but it is highly dependent on fish import 

and moderate dependent on fruit, sugar, meat, pulses, and treenuts imports. 

From an analysis of the impact of different factors on SSR, the sugar and fish food 

groups were excluded, due to the unavailability of data for yield variables for some 

countries. Moreover, due to the unavailability of the data, we used the yield of the beef 

meet as an expression of the total meat yield. Table A1 shows a summary statistic for our 

balanced panel data-mean, standard deviation, and measure of dispersion. The results 

show that there are significant differences among selected variables in SEE countries. 

The selection of appropriate models among OLS, FE, and RE is made in Table 3. After 

providing all assumptions, an adequate model was performed. 

Table 3. Panel diagnostic tests. 

Dependent Variable 
Joint Significance of Differing 

Group Means 
Breusch-Pagan Test Statistic Hausman Test Statistic 

SSR_cereals 
F(6, 91) = 20.4023 

p-value= 0.0000 

LM = 92.5969 prob(chi-

square(1) > 92.5969) = 0.0000 

H = 3.68522 prob(chi-square(5) 

> 3.68522) = 0.595565 

SSR_starchyroots 
F(6, 91) = 14.143  

p-value=0.0000  

LM = 13.3471  

prob(chi-square(1) > 13.3471) = 

0.00025882 

H = 32.5038 prob(chi-square(5) 

> 32.5038) = 0.0000 

SSR_oilcrops 
F(6, 91) = 12.3303  

p-value 0.0000 

LM = 47.9459 prob(chi-

square(1) > 47.9459) = 0.0000 

H = 11.1894 prob(chi-square(5) 

> 11.1894) = 0.047751 

SSR_fruit 
F(6, 91) = 141.407 

p-value =0.0000 

LM = 365.704 prob(chi-

square(1) > 365.704) = 0.0000 

H = 2.2308 prob(chi-square(5) > 

2.2308) = 0.816375 

SSR_vegetables 
F(6, 91) = 4.49306 

p-value= 0.000497 

LM = 1.08295 prob(chi-

square(1) > 1.08295) = 0.298038 

H = 18.9322 prob(chi-square(5) 

> 18.9322) = 0.00197887 

SSR_meat 
F(6, 91) = 245.107  

p-value 0.0000 

LM = 181.766 prob(chi-

square(1) > 181.766) = 0.0000 

H = 18.3627 prob(chi-square(5) 

> 18.3627) = 0.00252459 

SSR_pulses 
F(6, 91) = 13.7729  

p-value=0.0000 

LM = 5.47821 prob(chi-

square(1) > 5.47821) = 0.019255 

H = 29.622 prob(chi-square(5) > 

29.622) = 0.0000 

SSR_treenuts 
F(6, 91) = 3.53037 

p-value =0.00346552 

LM = 0.404409 prob(chi-

square(1) > 0.404409) = 

0.524821 

H = 19.803prob(chi-square(5) > 

19.803) = 0.00136066 

SSR_eggs 
F(6, 91) = 18.0449  

p-value 0.0000 

LM = 62.5174 prob(chi-

square(1) > 62.5174) = 0.0000 

H = 5.24482 prob(chi-square(5) 

> 5.24482) = 0.386738 

SSR_milk 
F(6, 91) = 28.3636  

p-value 0.0000 

LM = 77.3517 prob(chi-

square(1) > 77.3517) = 0.0000 

H = 6.57094 prob(chi-square(5) 

> 6.57094) = 0.254554 

Source: The authors’ calculations. 

For the analyses of SSR_cereals and SSR_fruit, we performed RE panel models. No 

cross-sectional dependence, serial correlation, and collinearity were confirmed by the 

Pasaran CD test, Wooldridge test, and Belsley-Kuh-Welsch test. We control for 

heteroskedasticity by observing any significant differences between conventional 

standard errors and robust standard errors. Thus, we confirmed that our results were 

based on homoscedasticity. It was found that recommended FE models for 

SSR_starchyroots, SSR_vegetables, SSR_pulses, and SSR_meat suffer from 

heteroskedasticity and autocorrelation, so we performed the Weighted Least Squares 

method (WLS) as the most appropriate to have efficient estimators. SSR_treenuts and 

SSR_oilcrops were analyzed initially by pooled OLS and FE model, respectively, but 

recommended models suffer from serious heteroskedasticity, but not autocorrelation, so 

we applied heteroskedasticity-corrected model. Panel diagnostic tests for SSR_milk and 
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SSR_eggs showed that the RE model is adequate, but autocorrelation is detected, so these 

models are estimated using WLS. 

Based on the results of the panel analysis (Table 4, Tables A2–A11), the influence of 

GDP per capita on SSR_starchy is significant and positive, while its effect on 

SSR_oilcrops, SSR_pulses, and SSR_eggs is significant and negative, as expected. Despite 

the statistically significant results of the impact of GDP on the dependent variable, it is 

necessary to note that the impact is really small and that other factors have a greater 

impact on SSR. As expected, SSR increases in yield significantly in the case of SSR_cereals, 

SSR_fruit, SSR_meat, SSR_treenuts, and SSR_eggs. Contrary to our expectation, 

SSR_starchyroots, SSR_meat, SSR_treenuts, and SSR_milk significantly increase by 

increasing population density, and it could be explained that these types of production 

are relatively more intensive. The expected sign was obtained for SSR_oilcrops and 

SSR_vegetables. Interestingly, trade openness had the expected effect on SSR_cereals, but 

the opposite effect was predicted on SSR_starchyroots, SSR_fruit, SSR_meat, and 

SSR_milk. These opposite results are probably the consequence of the small economies as 

SEE countries are, where the extensive type of production is dominant, so the export of 

cereals is more present. According to estimated results, political stability had a negative 

and significant influence on SSR_cereals, SSR_starchyroots, SSR_eggs, and SSR_milk. The 

expected sign we obtained only in the case of SSR_oilcrops. Although estimated models 

showed a negative influence of political stability, it is important to highlight that SEE 

countries have relatively good political stability, and these results should be interpreted 

very carefully. Dummy variable, membership in EU, showed the negative effect only in 

the case of SSR_starchyroots. The membership in the EU enhanced these countries’ 

SSR_oilcrops, SSR_vegetables, SSR_meat, and SSR_eggs. 

Table 4. Model estimation of SSR for the SEE countries. 

Variable 
SSR_ 

cereals 

SSR_ 

starchyroots 

SSR_ 

oilcrops 

SSR_ 

fruit 

SSR_ 

vegetables 

SSR_ 

meat 

SSR_ 

pulses 

SSR_ 

treenuts 

SSR_ 

eggs 

SSR_ 

milk 

Const −144.843 * 81.7702 *** 184.034 *** 
74.2249 

*** 
139.699 *** 99.5100 *** 

93.7567 

*** 
47.1884 ** 108.933 *** 

93.5911 

*** 

GDP 0.0026 0.00129376 ** 
−0.0149997 

*** 
−0.0010 0.00219857 

−0.0017037

6 
−0.0038 ** −0.0016 

−0.00276955 

* 
 

Y 18.8088 *** 0.203891 3.47374 2.0007 *** −0.0152871 0.1364 *** 5.2229 4.5877 ** 0.992642 * −0.0001 

PD 269.645 15.9565 * −105.195 * 49.2464 −190.198 *** 35.1521 * −2.6082 
144.319 

*** 
−3.71317 

35.9759 

*** 

PS −18.3052 ** −8.45339 *** 17.7711 * 3.2010 −7.06949 2.30170 −0.6054 1.6654 −6.9202 ** 
−15.2959 

*** 

TO 0.5109 ** −0.0292573 −0.229614 −0.1417 * 0.0122405 −0.7047 *** −0.0288 −0.0200 −0.0551 
−0.1627 

*** 

EU 51.6783 −10.2562 *** 188.563 *** −10.0437 12.7060 ** 16.7313 ** −4.3501 −5.9680 15.3074 *** 2.6514 

Periods 

included 
13 

Cross-

sections 
8 

Total 

panel obs. 
104 

*, ** and *** level of significance 10%, 5% and 1%, respectively. Source: The authors’ calculations. 

5. Discussion 

The analysis of food self-sufficiency levels in the SEE region showed significant 

differences among observed countries. The countries differ greatly in their agricultural 

production capacities ranging from fully food import-dependent countries to the world’s 

important exporters. However, they are similar in nutritional achievement in terms of 

calorific intake. 
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Five indicators are very important for food self-sufficiency in SEE: GDP per capita, 

yield, population density, trade openness, and political stability. The different effect of 

GDP per capita on SSR and the positive effect of yields on SSR obtained in our work is in 

line with previous research [31–33]. The analysis showed that negative correlation 

between population density and SSR [34,35], a positive correlation between trade 

openness and SSR [40,41], political stability, and SSR [6,36,37] from the previous research 

could not be applied to all countries and all food groups. Moreover, membership in the 

EU does not mean rejection of the concept of food self-sufficiency. 

Forced by the projected climate changes, it is likely to expect a decline in yields [49], 

the decline in food self-sufficiency [50], and further transmission of pathogens [51], 

including COVID-19 [52]. Such a supply-side disorder associated with new infections 

would lead to an increase in the number of hungry and poor. 

Despite all regions will experience declining population growth in the coming 

decades [53], the projected level of urbanization [54] increases the likelihood of new 

pandemics [55]. This can put further pressure on peri-urban agriculture [56] and 

jeopardize food self-sufficiency. 

As well as urbanization, trade openness increases the likelihood of infectious diseases 

[57]. To avoid a cross-country human disease pandemic, some nations may impose trade 

restrictions. In such a situation, domestic food production is quite justified from an 

economic and political point of view. 

Also, there is a possibility that democratic decline throughout SEE caused by weak 

institutions [58] can undermine its political stability. These disturbances jointly may retain 

economic growth [59] and turbulence in the food self-sufficiency achievement. Further, 

autocratic regimes directly adversely impact health security, due to insufficient 

investments in public health [60]. 

Based on the above, preserving and improving food self-sufficiency is a complex 

issue. Most countries in our sample are traditional agricultural countries with favorable 

agri-environmental conditions and sufficient knowledge to sustain their own population 

even under challenging conditions, such as a pandemic. 

In understanding the results of this research, it should be bear in mind that the 

sample includes countries in transition with a very turbulent history (e.g., NATO bombing 

and international sanction of Serbia). This country traditionally was greatly oversupplied 

in both food and agricultural products–the degree of its self-sufficiency was 122.24% in 

the 1970s [61], and due to adverse events on the international scene, it was forced to 

maintain as much self-sufficiency as possible. Similarly, the degree of self-sufficiency in 

North Macedonia at the end of the 1970s was 118.84% [61] although food insecurity is 

most pronounced in this country [25]. Considering these historical circumstances and the 

centrally-planned system of the economy that existed in these countries, it is obvious that 

the agricultural policy was conducted according to different principles than in the old EU 

member states that have had CAP for more than 60 years. Precisely because of this, food 

self-sufficiency has been achieved and maintained in different ways in the SEE countries 

in relation to the developed countries of the EU, where one of the goals of the CAP was to 

increase production to achieve self-sufficiency. Today, the three analyzed countries from 

our sample are EU members–Bulgaria, Romania, and Croatia, and all three, according to 

the results of our research, have an SSR greater than 100%. The remaining countries in our 

analysis are candidates for EU membership, except for Bosnia and Herzegovina, which is 

a potential candidate for EU membership. In the process of assessment to the EU, Serbia 

and Montenegro have made the most progress. Serbia achieves SSR greater than 100%, 

like EU member states in our sample, while all other analyzed countries have SSR between 

50 and 100%. Albania and North Macedonia are next in terms of progress in accession, 

while Bosnia and Herzegovina are far behind these countries in the negotiation process. 

At the moment of adjustment in the EU, these countries must be able to implement the 

CAP, which is very challenging from two aspects: The EU’s accession requirements and 

pressures applied by various interest groups in each individual country. The current 
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situation is such that SEE countries (that are not members of the EU) adopt agricultural 

policy directions compatible with the CAP, but in reality, implement an agricultural 

policy that is optimal from the point of view of the domestic perspective, so it is necessary 

to work on further policy harmonization in the future [13]. The importance of 

sustainability within the EU has already been highlighted, so additional challenges on this 

path of EU accession will be the growing importance of environmental protection 

measures [62]. Agri-environmental measures in SEE countries that are not EU member 

states are poorly implemented. For example, Serbia lags significantly behind the EU 

regarding agri-environment protection policy [63]. 

However, the presented data provide hope that the countries of the region are quite 

accustomed and ready for future food crises. The rationale for this claim can also be found 

in the relatively easy passage of the SEE food sector through the short-term disruptions in 

supply and demand during the pandemic. Unfortunately, at present, it is not possible to 

make a proper empirical assessment of the far-reaching social and economic consequences 

of the outbreak of COVID-19 in the region. Because of that, it would be the subject of our 

future research. 

6. Conclusions 

Results of our analyses showed that the SEE region expresses a high level of self-

sufficiency in food. Accordingly, the region is quite ready to respond to the challenges 

posed by the crisis situations. Bearing in mind that the region is composed of very 

different countries from exporters to highly dependent importers, it is clear that regional 

cooperation needs to be strengthened, especially on the political level that would allow 

seamless flow of agri-food products between countries, especially in a crisis period, a 

concept similar to the EU initiative on green lanes [64]. 

In crisis and some specific situations question of self-sufficiency gains in importance. 

For example, in Russia, the food embargo on food trade induced increased domestic 

production and led to more food self-sufficiency. When SEE countries are concerned, 

results showed generally satisfactory levels of self-sufficiency in food, so crisis conditions, 

such as financial crisis or pandemic, did not make some big problems in the market of 

agri-food products. Some problems in crisis conditions on the food market are detected in 

the “peak” of the crisis (e.g., 2007/08), but with adequate measures, these problems did 

not influence big distortions on the food market. So, the SEE countries could easily face 

crisis conditions in terms of food self-sufficiency based on the previous crisis which we 

were focused on. 

It should be mentioned that our results are confirmation of the Clapp theses [1] that 

food self-sufficiency policies should be seen in relative terms, not ‘black and white’ 

narrow-minded. Thus, the results of our analysis can be very useful for policymakers in 

defining proper measures to support the production, conservation, and distribution of 

domestic food. This is especially important in the crisis conditions, which warned us that 

global food production and trade flows do not guarantee the stability of food availability 

and access for an individual country. 
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Appendix A 

Table A1. Descriptive statistic for indicators of food security in Western Balkans and EU countries. 

Variable Average Median 
Standard 

Deviation 
Minimum  Maximum  

GDP per capita (2015 USD prices) 6364 5780 2620 2790 13,035 

Population_density (hectare of arable 

land per capita) 
0.3113 0.3031 0.09899 0.1905 0.4932 

Political _stability (index) 0.05740 0.1000 0.4174 −0.8200 0.8200 

Trade_ openness (exports plus imports 

as percent of GDP) 
94.22 89.29 18.56 58.47 133.2 

Cereals_yield (tons per hectare) 4.2 4.0 1.1 1.6 7.1 

Starchyroots_yield (tons per hectare) 15.3 14.9 4.05 8.1 26.2 

Oilcrops_yield (tons per hectare) 2.5 2.2 1.3 0.9 9.5 

Fruit_yield (tons per hectare) 8.7 7.7 4.9 2.6 22.4 

Vegetables_yield (tons per hectare) 15.8 14.7 7.3 5.4 36.3 

Meat_yield (kilograms per animal) 166.0 161.0 37.9 92.9 243.0 

Pulses_yield (tons per hectare) 1.8 1.8 0.6 0.6 3.4 

Treenut_yield (tons per hectare) 1.8 1.5 1.3 0.2 4.9 

Eggs_yield (kilograms per animal) 8.7 8.3 2.6 4.9 14.1 

Milk_yield (kilograms per animal) 1,1 756.0 706.0 351.0 3.0 

SSR_cereals (%) 101.0 84.7 65.5 4.79 308.0 

SSR_starchyroots (%) 91.0 92.9 10.6 65.4 122.0 

SSR_oilcrops (%) 118.0 99.1 83.5 0.0 337.0 

SSR_fruit (%) 83.4 77.2 23.1 44.2 147.0 

SSR_vegetables (%) 98.5 92.3 36.2 54.4 310.0 

SSR_meat (%) 62.6 67.8 24.0 19.2 104.0 

SSR_pulses (%) 77.5 77.4 34.2 18.2 302.0 

SSR_treenuts (%) 82.8 79.3 33.6 25.0 267.0 

SSR_eggs (%) 97.2 100.0 12.8 57.1 124.0 

SSR_milk (%) 90.2 92.5 11.0 62.0 106.0 

Source: The authors’ calculations. 
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Table A2. Estimation of model SSR_cereals using RE. 

 Coefficient Std. Error z p-Value  

const −144.843 33.6873 −4.300 <0.0001 *** 

GDP 0.00261952 0.00436141 0.6006 0.5481  

Y 18.8088 3.39692 5.537 <0.0001 *** 

PD 269.645 90.1184 2.992 0.0028 *** 

PS −18.3052 9.07728 −2.017 0.0437 ** 

TO 0.510923 0.215514 2.371 0.0178 ** 

EU 51.6783 37.3091 1.385 0.1660  

Mean dependent var 101.1531  S.D. dependent var 65.53334 

Sum squared resid 138617.6  S.E. of regression 37.60938 

Log-likelihood −521.7139  Akaike criterion 1057.428 

Schwarz criterion 1075.939  Hannan-Quinn 1064.927 

rho 0.366242  Durbin-Watson 1.113405 

Time-series length: 13    

Cross-sectional units 9    

Total observations: 104    

** and *** level of significance 5% and 1%, respectively. Source: The authors’ calculations. 

Table A3. Estimation of model SSR_starchyroots using WLS. 

  Coefficient Std. Error t-Ratio p-Value   

const 81.7702 7.84977 10.42 <0.0001 *** 

GDP 0.0012938 0.0005837 2.216 0.029 ** 

Y 0.203891 0.194412 1.049 0.2969   

PD 15.9565 9.07371 1.759 0.0818 * 

PS −8.45339 2.80496 −3.014 0.0033 *** 

TO −0.0292573 0.0487961 −0.5996 0.5502   

EU −10.2562 3.21875 −3.186 0.0019 *** 

Statistics based on the weighted data: 

Sum squared 

resid 
91.14988   

S.E. of 

regression 
0.969376 

R-squared 0.329807   
Adjusted R-

squared 
0.288352 

F(6, 97) 7.955745   p-value(F) 0.0000 

Log-likelihood −140.7116   Akaike criterion 295.4231 

Schwarz 

criterion 
313.9338   Hannan-Quinn 302.9223 

Statistics based on the original data: 

Mean 

dependent var 
90.99774   

S.D. dependent 

var 
10.60705 

Sum squared 

resid 
10,206.16   

S.E. of 

regression 
10.25759 

Time-series 

length: 
13      

Cross-sectional 

units 
9      

Total 

observations: 
104      

*, ** and *** level of significance 10%, 5% and 1%, respectively. Source: The authors’ calculations. 
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Table A4. Estimation of model SSR_oilcrops using Heteroskedasticity-corrected model. 

  Coefficient Std. Error t-Ratio p-Value   

const 184.034 20.1515 9.132 <0.0001 *** 

GDP −0.0149997 0.0034174 −4.389 <0.0001 *** 

Y 3.47374 3.32425 1.045 0.2986   

PD −105.195 54.7837 −1.920 0.0578 * 

PS 17.7711 10.0071 1.776 0.0789 * 

TO −0.229614 0.157188 −1.461 0.1473   

EU 188.563 18.3477 10.28 <0.0001 *** 

Statistics based on the weighted data: 

Sum squared 

resid 
243.3173   

S.E. of 

regression 
1.583801 

R-squared 0.792799   
Adjusted R-

squared 
0.779982 

F(6, 97) 61.85723   p-value(F) 0.0000 

Log-likelihood −191.7683   Akaike criterion 397.5367 

Schwarz 

criterion 
416.0474   Hannan-Quinn 405.0359 

Statistics based on the original data: 

Mean 

dependent var 
118.1973   

S.D. dependent 

var 
83.50482 

Sum squared 

resid 
289,631.4   

S.E. of 

regression 
54.64331 

Time-series 

length: 
13      

Cross-sectional 

units 
9      

Total 

observations: 
104      

* and *** level of significance 10% and 1%, respectively. Source: The authors’ calculations. 

Table A5. Estimation of model SSR_fruit using RE model. 

 Coefficient Std. Error z p-Value  

const 74.2249 20.3964 3.639 0.0003 *** 

GDP −0.00105553 0.00149583 −0.7056 0.4804  

Y 2.00072 0.496732 4.028 <0.0001 *** 

PD 49.2464 37.0937 1.328 0.1843  

PS 3.20170 3.38027 0.9472 0.3436  

TO −0.141663 0.0794075 −1.784 0.0744 * 

EU −10.0437 29.2599 −0.3433 0.7314  

Mean dependent var 83.38263  S.D. dependent var 23.07188 

Sum squared resid 64707.58  S.E. of regression 25.69594 

Log-likelihood −482.0982  Akaike criterion 978.1965 

Schwarz criterion 996.7072  Hannan-Quinn 985.6957 

rho 0.006829  Durbin-Watson 1.671688 

* and *** level of significance 10% and 1%, respectively. Source: The authors’ calculations. 
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Table A6. Estimation of model SSR_vegetables using WLS model. 

  Coefficient Std. Error t-Ratio p-Value   

const 139.699 12.1704 11.48 <0.0001 *** 

GDP 0.0021986 0.0013025 1.688 0.0946 * 

Y −0.0152871 0.310285 −0.04927 0.9608   

PD −190.198 31.6474 −6.010 <0.0001 *** 

PS −7.06949 5.14029 −1.375 0.1722   

TO 0.0122405 0.0694542 0.1762 0.8605   

EU 12.706 5.66565 2.243 0.0272 ** 

Statistics based on the weighted data: 

Sum squared 

resid 
79.25072   

S.E. of 

regression 
0.90389 

R-squared 0.482755   
Adjusted R-

squared 
0.45076 

F(6, 97) 15.08865   p-value(F) 0.0000 

Log-likelihood −133.4373   Akaike criterion 280.8747 

Schwarz 

criterion 
299.3854   Hannan-Quinn 288.3739 

Statistics based on the original data: 

Mean 

dependent var 
98.49706   

S.D. dependent 

var 
36.19693 

Sum squared 

resid 
124,761.9   

S.E. of 

regression 
35.8637 

*, ** and *** level of significance 10%, 5% and 1%, respectively. Source: The authors’ calculations. 

Table A7. Estimation of model SSR_meat using WLS model. 

  Coefficient Std. Error t-Ratio p-Value   

const 99.51 9.76075 10.19 <0.0001 *** 

GDP −0.00170376 0.0011654 −1.462 0.147   

Y 0.136412 0.0392644 3.474 0.0008 *** 

PD 35.1521 18.4229 1.908 0.0593 * 

PS 2.3017 4.44216 0.5181 0.6055   

TO −0.704772 0.0712279 −9.895 <0.0001 *** 

EU 16.7313 6.8294 2.45 0.0161 ** 

Statistics based on the weighted data: 

Sum squared 

resid 
86.03608   

S.E. of 

regression 
0.941791 

R-squared 0.586966   
Adjusted R-

squared 
0.561417 

F(6, 97) 22.97455   p-value(F) 0.0000 

Log-likelihood −137.7092   Akaike criterion 289.4183 

Schwarz 

criterion 
307.929   Hannan-Quinn 296.9175 

Statistics based on the original data: 

Mean 

dependent var 
62.59653   

S.D. dependent 

var 
23.99961 

Sum squared 

resid 
29,070.68   

S.E. of 

regression 
17.31178 

*, ** and *** level of significance 10%, 5% and 1%, respectively. Source: The authors’ calculations. 
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Table A8. Estimation of model SSR_pulses using WLS model. 

  Coefficient Std. Error t-Ratio p-Value   

const 93.7567 11.859 7.906 <0.0001 *** 

GDP −0.00388207 0.0017059 −2.276 0.0251 ** 

Y 5.22298 4.10463 1.272 0.2063   

PD −2.60819 21.2699 −0.1226 0.9027   

PS −0.605406 4.27039 −0.1418 0.8876   

TO −0.0288006 0.0795712 −0.3619 0.7182   

EU −4.35011 11.6696 −0.3728 0.7101   

Statistics based on the weighted data: 

Sum squared 

resid 
61.16177   

S.E. of 

regression 
0.794062 

R-squared 0.491814   
Adjusted R-

squared 
0.46038 

F(6, 97) 15.64583   p-value(F) 0.0000 

Log-likelihood −119.9644   Akaike criterion 253.9289 

Schwarz 

criterion 
272.4396   Hannan-Quinn 261.4281 

Statistics based on the original data: 

Mean 

dependent var 
77.48189   

S.D. dependent 

var 
34.172 

Sum squared 

resid 
119,520.7   

S.E. of 

regression 
35.10232 

** and *** level of significance 5% and 1%, respectively. Source: The authors’ calculations. 

Table A9. Estimation of model SSR_treenuts using Heteroskedasticity-corrected model. 

  Coefficient Std. Error t-Ratio p-Value   

const 47.1884 19.4735 2.423 0.0172 ** 

GDP −0.00167608 0.0018224 −0.9197 0.36   

Y 4.58774 2.01867 2.273 0.0253 ** 

PD 144.319 26.1031 5.529 <0.0001 *** 

PS 1.66547 7.975 0.2088 0.835   

TO −0.0200302 0.145813 −0.1374 0.891   

EU −5.96805 12.8692 −0.4637 0.6439   

Statistics based on the weighted data: 

Sum squared 

resid 
313.2098   

S.E. of 

regression 
1.796933 

R-squared 0.634301   
Adjusted R-

squared 
0.61168 

F(6, 97) 28.04091   p-value(F) 0.0000 

Log-likelihood −204.8987   Akaike criterion 423.7974 

Schwarz 

criterion 
442.3081   Hannan-Quinn 431.2966 

Statistics based on the original data: 

Mean 

dependent var 
82.76984   

S.D. dependent 

var 
33.56389 

Sum squared 

resid 
96,218.98   

S.E. of 

regression 
31.49521 

** and *** level of significance 5% and 1%, respectively. Source: The authors’ calculations. 
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Table A10. Estimation of model SSR_eggs using WLS model. 

  Coefficient Std. Error t-Ratio p-Value   

const 108.933 6.1672 17.66 <0.0001 *** 

GDP −0.00276955 0.0005752 −4.815 <0.0001 *** 

PD −3.71317 10.2242 −0.3632 0.7173   

PS −6.92024 3.29512 −2.100 0.0383 ** 

TO −0.0550982 0.0545307 −1.010 0.3148   

EU 15.3074 3.71985 4.115 <0.0001 *** 

Y 0.992642 0.527698 1.881 0.063 * 

Statistics based on the weighted data: 

Sum squared 

resid 
92.53628   

S.E. of 

regression 
0.97672 

R-squared 0.396652   
Adjusted R-

squared 
0.359331 

F(6, 97) 10.62825   p-value(F) 0.0000 

Log-likelihood −141.4965   Akaike criterion 296.993 

Schwarz 

criterion 
315.5038   Hannan-Quinn 304.4923 

Statistics based on the original data: 

Mean 

dependent var 
97.18661   

S.D. dependent 

var 
12.80922 

Sum squared 

resid 
10,580.51   

S.E. of 

regression 
10.44402 

*, ** and *** level of significance 10%, 5% and 1%, respectively. Source: The authors’ calculations. 

Table A11. Estimation of model SSR_milk using WLS model (GDP variable used as a weight). 

  Coefficient Std. Error t-Ratio p-Value   

const 93.5911 6.26561 14.94 <0.0001 *** 

Y −0.000139572 0.0014136 −0.09873 0.9216   

PD 35.9759 10.936 3.29 0.0014 *** 

PS −15.2959 3.01438 −5.074 <0.0001 *** 

TO −0.162694 0.0520695 −3.125 0.0023 *** 

EU 2.6514 2.50007 1.061 0.2915   

Statistics based on the weighted data: 

Sum squared 

resid 
51755299   

S.E. of 

regression 
726.7154 

R-squared 0.423553   
Adjusted R-

squared 
0.394143 

F(5, 98) 14.4014   p-value(F) 0.0000 

Log-likelihood −829.6872   Akaike criterion 1671.374 

Schwarz 

criterion 
1687.241   Hannan-Quinn 1677.802 

Statistics based on the original data: 

Mean 

dependent var 
90.23006   

S.D. dependent 

var 
10.95745 

Sum squared 

resid 
8356.375   

S.E. of 

regression 
9.234129 

*** level of significance 1%, respectively. Source: The authors’ calculations. 

  



Sustainability 2021, 13, 8747 19 of 21 
 

References 

1. Clapp, J. Food self-sufficiency: Making sense of it, and when it makes sense. Food Policy 2017, 66, 88–96, 

doi:10.1016/j.foodpol.2016.12.001. 

2. Daviron, B.; Nango Dembele, N.; Murphy, S.; Rashid, S. Price Volatility and Food Security. A Report by the High Level Panel 

of Experts on Food Security and Nutrition of the Committee on World Food Security. 2011. Available online: HLPE-price-

volatility-and-food-security-report-July-2011.pdf (accessed on 4 May 2021). 

3. Bala, B.K.; Alias, E.F.; Arshad, F.M.; Noh, K.M.; Hadi, A.H.A. Modelling of food security in Malaysia. Simul. Model. Pract. Theory 

2014, 47, 152–164. 

4. Staatz, J.M.; Dembele, N.N. Agriculture for Development in Sub-Saharan Africa. 2008. Available online: 

https://openknowledge.worldbank.org/bitstream/handle/10986/9043/WDR2008_0037.pdf?sequence=1 (accessed on 4 May 2021). 

5. Tadasse, G.; Algieri, B.; Kalkuhl, M.; Von Braun, J. Drivers and triggers of international food price spikes and volatility. In Food 

Price Volatility and Its Implications for Food Security and Policy; Springer: Cham, Switzerland, 2016; pp. 59–82, doi:10.1007/978-3-

319-28201-5. 

6. Wegren, S.K.; Elvestad, C. Russia’s food self-sufficiency and food security: An assessment. Post-Communist Econ. 2018, 30, 565–

587, doi:10.1080/14631377.2018.1470854. 

7. Swinnen, J.; Vos, R. COVID-19 and impacts on global food systems and household welfare: Introduction to a special issue. Agric. 

Econ. 2021, 52, 365–374, doi:10.1111/agec.12623. 

8. Swinnen, J. COVID-19 is exacerbating inequalities in food security. In COVID-19 and Global Food Security; IFPRI Book Chapters; 

International Food Policy Research Institute (IFPRI): Washington, DC, USA, 2020; pp. 20–22. 

9. Končar, J.; Grubor, A.; Marić, R.; Vučenović, S.; Vukmirović, G. Setbacks to IoT Implementation in the Function of FMCG Supply 

Chain Sustainability during COVID-19 Pandemic. Sustainability 2020, 12, 7391, doi:10.3390/su12187391. 

10. Laborde, D.; Martin, W.; Swinnen, J.; Vos, R. COVID-19 risks to global food security. Science 2020, 369, 500–502, 

doi:10.1126/science.abc4765. 

11. Fore, H.H.; Dongyu, Q.; Beasley, D.M.; Ghebreyesus, T.A. Child malnutrition and COVID-19: The time to act is now. Lancet 

2020, 396, 517–518, doi:10.1016/s0140-6736(20)31648-2. 

12. OECD. The COVID-19 Crisis in the Western Balkans. Available online: https://www.oecd.org/south-east-europe/COVID-19-

Crisis-Response-Western-Balkans.pdf (accessed on 16 June 2021). 

13. Erjavec, E.; Volk, T.; Rednak, M.; Ciaian, P.; Lazdinis, M. Agricultural policies and European Union accession processes in the 

Western Balkans: Aspirations versus reality. Eurasian Geogr. Econ. 2020, 62, 46–75, doi:10.1080/15387216.2020.1756886. 

14. Gruère, G.; Brooks, J. Viewpoint: Characterising early agricultural and food policy responses to the outbreak of COVID-19. Food 

Policy 2021, 100, 102017, doi:10.1016/j.foodpol.2020.102017. 

15. Kalkuhl, M.; von Braun, J.; Torero, M. Volatile and Extreme Food Prices, Food Security, and Policy: An Overview. In Food Price 

Volatility and Its Implications for Food Security and Policy; Kalkuhl, M., von Braun, J., Torero, M., Eds.; Springer: Cham, Switzerland, 

2016; doi:10.1007/978-3-319-28201-5_1. 

16. Torero, M. Alternative Mechanisms to Reduce Food Price Volatility and Price Spikes: Policy Responses at the Global Level. In 

Food Price Volatility and Its Implications for Food Security and Policy; Kalkuhl, M., von Braun, J., Torero, M., Eds.; Springer: Cham, 

Switzerland, 2016; doi:10.1007/978-3-319-28201-5_6. 

17. Minot, N.; Pelijor, N. Available online: https://www.ifpri.org/publication/food-security-and-food-self-sufficiency-bhutan 

(accessed on 22 April 2021). 

18. FAO. Implications of Economic Policy for Food Security: A Training Manual. Available online: 

http://www.fao.org/3/x3936e/X3936E00.htm (accessed on 3 May 2021). 

19. Beltran-Pena, A.; Rosa, L.; Paolo, D. Global food self-sufficiency in the 21st century under sustainable intensification of 

agriculture. Environ. Res. Lett. 2020, 15, 095004. 

20. Clapp, J. 2015. Available online: http://www.fao.org/3/i5222e/i5222e.pdf (accessed on 3 May 2021). 

21. FAO. Trade Reforms and Food Security: Conceptualizing the linkages. Available online: 

http://www.fao.org/3/y4671e/y4671e.pdf (accessed on 25 April 2021). 

22. Brankov, T.; Lovre, I. Food security in the former Yugoslav republics. Èkon. Poljopr. 2017, 64, 701–721, 

doi:10.5937/ekopolj1702701b. 

23. Papic-Brankov, T.; Milovanovic, M.; Tatjana, P.-B.; Miloš, M. Measuring food security in the Republic of Serbia. Èkon. Poljopr. 

2015, 62, 801–812, doi:10.5937/ekopolj1503801p. 

24. Kovljenić, M.; Raletić-Jotanović, S. Food security issues in the former Yugoslav countries. Outlook Agric. 2020, 50, 46–54, 

doi:10.1177/0030727020930039. 

25. Matkovski, B.; Đokić, D.; Zekić, S.; Jurjević, Ž. Determining Food Security in Crisis Conditions: A Comparative Analysis of the 

Western Balkans and the EU. Sustainability 2020, 12, 9924, doi:10.3390/su12239924. 

26. Laborde, D.; Martin, W.; Vos, R. Impacts of COVID-19 on global poverty, food security and diets. Agric. Econ. 2021, 

doi:10.1111/agec.12624. 

27. World Bank. The Economic and Social Impact of COVID-19. Available online: 

https://documents1.worldbank.org/curated/en/606131588087679463/pdf/The-Economic-and-Social-Impact-of-COVID-19-

Western-Balkans-Outlook.pdf (accessed on 16 June 2021). 



Sustainability 2021, 13, 8747 20 of 21 
 

28. UN. World Economic Situation and Prospects 2020 (un.org). 2020. Available online: 

https://www.un.org/development/desa/dpad/publication/world-economic-situation-and-prospects-2020/ 
(accessed on 25 April 2021). 

29. FAO. FAO Statistical Pocket Book. 2011. Available online: http://www.fao.org/3/i2493e/i2493e06.pdf (accessed on 25 April 2021). 

30. Food and Agricultural Organization—FAO. FAOstat Database. Available online: http://www.fao.org/faostat/en/#data (accessed 

on 20 March 2021). 

31. Luan, Y.; Cui, X.; Ferrat, M. Historical trends of food self-sufficiency in Africa. Food Secur. 2013, 5, 393–405, doi:10.1007/s12571-

013-0260-1. 

32. Pradhan, P.; Lüdeke, M.K.B.; Reusser, D.E.; Kropp, J. Food Self-Sufficiency across Scales: How Local Can We Go? Environ. Sci. 

Technol. 2014, 48, 9463–9470, doi:10.1021/es5005939. 

33. Davis, K.F.; Gephart, J.A.; Gunda, T. Sustaining food self-sufficiency of a nation: The case of Sri Lankan rice production and 

related water and fertilizer demands. Ambio 2015, 45, 302–312, doi:10.1007/s13280-015-0720-2. 

34. Baer-Nawrocka, A.; Sadowski, A. Food security and food self-sufficiency around the world: A typology of countries. PLoS ONE 

2019, 14, e0213448, doi:10.1371/journal.pone.0213448. 

35. Otsuka, K.; Liu, Y.; Yamauchi, F. Factor Endowments, Wage Growth, and Changing Food Self-Sufficiency: Evidence from 

Country-Level Panel Data. Am. J. Agric. Econ. 2013, 95, 1252–1258, doi:10.1093/ajae/aat028. 

36. FAO. An Introduction to the Basic Concepts of Food Security. Rome, EC-FAo Food Security Programme. 2008. Available online: 

http://www.fao.org/docrep/013/al936e/al936e00.pdf (accessed on 25 April 2021). 

37. Jolly, C.M.; Bayard, B.; Nguyen, G. Investigating Food Self-Sufficiency Challenges in Haiti. In Proceedings of the 29th West 

Indies Agricultural Economics Conference, Saint Vincent, West Indies, 17–21 July 2011; No. 187332. 

38. Collier, P. The Bottom Billion: Why the Poorest Countries Are Failing and What Can Be Done about It; Oxford University Press: Oxford, 

UK, 2008. 

39. Fairhurst, T.; Dobermann, A. Rice in the global food supply. World 2002, 5, 454–349. 

40. Thow, A.M.; Hawkes, C. The implications of trade liberalization for diet and health: A case study from Central America. Glob. 

Health 2009, 5, 5–15, doi:10.1186/1744-8603-5-5. 

41. Erokhin, V. Self-Sufficiency versus Security: How Trade Protectionism Challenges the Sustainability of the Food Supply in 

Russia. Sustainability 2017, 9, 1939, doi:10.3390/su9111939. 

42. World Bank—WB. World Development Indicators. Available online: http://databank.worldbank.org/data/reports.aspx?sour 

ce¼world-development-indicators (accessed on 2 March 2021). 

43. Statistical Office of Montenegro—MONSTAT. Official Website. Available online: https://www.monstat.org/eng/ (accessed on 5 

March 2021). 

44. European Commission—EC. Official Website. Available online: https://ec.europa.eu/ (accessed on 5 February 2021). 

45. Berners-Lee, M.; Kennelly, C.; Watson, R.; Hewitt, C.N. Current global food production is sufficient to meet human nutritional 

needs in 2050 provided there is radical societal adaptation. Elem. Sci. Anthr. 2018, 6, 52, doi:10.1525/elementa.310. 

46. FAO. The State of Food Security and Nutrition in the World—Transforming Food Systems for Affordable Healthy Diets. 2020. 

pp. 174–175. Available online: https://docs.wfp.org/api/documents/WFP-

0000117811/download/?_ga=2.50013222.1689933572.1614842047-1272995225.1613971603 (accessed on 2 March 2021). 

47. FAO. FAO Statistical Yearbook 2012—World Food and Agriculture. 2012. Available online: 

http://www.fao.org/docrep/015/i2490e/i2490e00.htm (accessed on 2 March 2021). 

48. FAO. Agricultural Trade & Policy Responses during the First Wave of the COVID-19 Pandemic in 2020 (fao.org). 2021. Available 

online: http://www.fao.org/3/cb4553en/cb4553en.pdf (accessed on 2 March 2021). 

49. Hristov, J.; Toreti, A.; Pérez Domínguez, I.; Dentener, F.; Fellmann, T.; Elleby, C.; Ceglar, A.; Fumagalli, D.; Niemeyer, S.; Cerrani, 

I.; et al. Analysis of Climate Change Impacts on EU Agriculture by 2050; EUR 30078 EN; JRC119632; Publications Office of the 

European Union: Luxembourg, 2020; ISBN 978-92-76-10617-3, doi:10.2760/121115. 

50. FAO. Climate Change and Food Security: Risks and Responses; FAO: Rome, Italy, 2015; ISBN 978-92-5-108998-9. 

51. Piret, J.; Boivin, G. Pandemics throughout history. Front. Microbiol. 2020, 11, 631736. 

52. Lorentzen, H.F.; Benfield, T.; Stisen, S.; Rahbek, C. COVID-19 is possibly a consequence of the anthropogenic biodiversity crisis 

and climate changes. Dan. Med. J. 2020, 67, A205025. 

53. United Nations, Department of Economic and Social Affairs, Population Division. World Population Prospects; United Nations: 

New York, NY, USA, 2019. 

54. United Nations, Department of Economic and Social Affairs, Population Division. World Urbanization Prospects: The 2018 Revision; 

Online Edition; United Nations: New York, NY, USA, 2018. 

55. Boyacι-Gündüz, C.; Ibrahim, S.; Wei, O.; Galanakis, C. Transformation of the Food Sector: Security and Resilience during the 

COVID-19 Pandemic. Foods 2021, 10, 497, doi:10.3390/foods10030497. 

56. Kriewald, S.; Pradhan, P.; Costa, L.; Ros, A.G.C.; Kropp, J.P.; Garcia-Cantu, A.; Kropp, J.P. Hungry cities: How local food self-

sufficiency relates to climate change, diets, and urbanisation. Environ. Res. Lett. 2019, 14, 094007, doi:10.1088/1748-9326/ab2d56. 

57. Price, G.N.; Adu, D.P. Was trade openness with China an initial driver of cross-country human coronavirus infections? J. Econ. 

Stud. 2021, doi:10.1108/jes-10-2020-0497. 



Sustainability 2021, 13, 8747 21 of 21 
 

58. Kapidžić, D. The rise of illiberal politics in Southeast Europe. Southeast Eur. Black Sea Stud. 2020, 20, 1–17, 

doi:10.1080/14683857.2020.1709701. 

59. Baklouti, N.; Boujelbene, Y. An econometric study of the role of the political stability on the relationship between democracy 

and economic growth. Panoeconomicus 2020, 67, 187–206, doi:10.2298/pan170308015b. 

60. Burkle, F.M. Declining Public Health Protections within Autocratic Regimes: Impact on Global Public Health Security, 

Infectious Disease Outbreaks, Epidemics, and Pandemics. Prehospital Disaster Med. 2020, 35, 237–246, 

doi:10.1017/s1049023x20000424. 

61. Brankov, T. Food Policy in the Republic of Serbia. Reference Module in Food Science; Elsevier: Amsterdam, The Netherlands, 2018; 

pp. 1–4, ISBN 9780081005965, doi:10.1016/B978-0-08-100596-5.22394-9. 

62. Jurjević, Ž.; Bogićević, I.; Đokić, D.; Matkovski, B. Information Technology as a Factor of Sustainable Development of Serbian 

Agriculture. Strateg. Manag. 2019, 24, 41–46, doi:10.5937/StraMan1901041J. 

63. Zekić, S.; Matkovski, B.; Kleut, Ž. Analiza agro-ekoloških indikatora u Srbiji i zemljama Evropske unije. Anal. Ekon. Fak. Subotici 

2018, 54, 45–57. 

64. European Commission. Coronavirus: Commission Presents Practical Guidance to Ensure Continuous Flow of Goods across EU 

via Green Lanes. 2021. Available online: https://ec.europa.eu/commission/presscorner/detail/en/ip_20_510 (accessed on 10 June 

2021). 


