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Abstract

The article compares the European Union (EU) candidate countries (CC) 
and the Eastern Partnership countries (EPC) in terms of their self-sufficiency 
in basic food products by analysing the average consumption of these products 
between 1992 and 2013. The countries were grouped according to their self- 
-sufficiency ratios by Ward’s method of cluster analysis. Studies have shown that 
in the first group of countries in 1992-1999 and 2000-2013 there were prima-
rily Albania, Armenia, Bosnia and Herzegovina, Georgia and Macedonia, and 
they had the lowest self-sufficiency ratios for most products compared to the 
second and the third group of countries. In both periods, in the second group 
there were Azerbaijan and Turkey, which have the highest self-sufficiency ratio 
for fruit, and in the third group there were mainly Belarus, Moldova, Serbia 
and Ukraine. These countries were characterised by surplus in the production 
of most foods. Research showed that in the second period under consideration, 
Montenegro moved to a group of countries with a lower level of self-sufficiency. 
Studies proved that during the period under investigation the increase in the 
self-sufficiency of these countries resulted from greater production, lesser loss 
during production and lower consumption of the products under analysis.
Keywords: candidate countries, the Eastern Partnership countries, European Union, 
food self-sufficiency ratio, Ward’s method.
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Introduction 

Food self-sufficiency is a ratio showing that food-producing sectors of the econ-
omy are capable of satisfying the domestic demand (Sobiecki, 2007). The countries, 
where the agricultural sector is worse developed, often try to guarantee the maxi-
mum self-sufficiency in food products, although they are usually unprofitable in the 
natural area. Nevertheless, protection of the internal market and self-sufficiency are 
strictly related to a strategically important problem of food security (Beghin, Bureau 
and Park, 2003), which means that all citizens have access to any amount of food 
necessary for healthy and active life (Smutka, Spicka, Ishchukova and Selby, 2016). 
In many countries this ratio is a key priority in the production of basic foods, even if 
there is no comparative advantage of these products (Technical…, 1996; Grochows-
ka, Łopaciuk, Rosiak and Szajner, 2013). It mostly applies to strategic products and 
under strictly specified conditions, because in the long run it is not legitimate to 
maintain domestic self-sufficiency, regardless of the comparative costs of produc-
tion of these products (Woś, 1998). If the increase in production above this level is 
not justified by other causes, production may be expensive. In consequence, it will 
result in a loss of unexpected possibilities and profits, which agri-food trade might 
bring (Ritson, 1980). By taking part in the world food trade, it is possible to extend 
the assortment of domestic food products and gain income from exports so as to pay 
for imports (Gulbicka, 1998). On the one hand, proponents of food self-sufficiency 
defend the political right of states to insulate themselves from the vagaries of world 
food markets by increasing their reliance on domestic food production. On the other, 
critics argue that there are high costs to states that prioritize political over economic 
considerations in setting their food policies (Clapp, 2017). Food self-sufficiency is 
also viewed by many states as a politically important objective, not only as a strat-
egy for building national pride, but also as a means to reduce vulnerability on the 
world political stage stemming from over-reliance on other countries for key sup-
plies (O’Hagan, 1975). Some countries also promote food self-sufficiency as part of 
their broader economic development strategy, and in particular to strengthen their 
domestic farm sector (Clapp, 2017). The analysis of food self-sufficiency in a par-
ticular country enables prognosis of its adaptation to the Single European Market 
(SEM) after future extensions of the EU.

The aim of the article was to make a typology of the EU candidate countries 
and Eastern Partnership countries according to their self-sufficiency in main food 
products between 1992-1999 and 2000-2013. The article presents variation in self-
-sufficiency according to its determinants and compares it with the average con-
sumption of these products in the countries under analysis.

Material and methods 

The self-sufficiency of the CC and EPC in basic food products was analysed by 
means of the measure used in the EU and the Food and Agriculture Organisation of 
the United Nations (FAO). It shows the percentage of domestic production meeting 
the domestic demand for the basic products (consumed as food, used as animal feed, 
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sowing material, material processed for consumption-unrelated purposes and waste). 
Food self-sufficiency shows the extent to which domestic production can meet the 
demand for consumption in a particular country. The algorithm of calculation of the 
food self-sufficiency ratio can be expressed by means of the following formula:

food self-sufficiency =                                         * 100%

where consumption = domestic production + volume of imports – volume of ex-
ports + variation in inventory (Smutka et al., 2016).

It has to be remembered, though, that the interpretation of the indicator is not 
so easy. For example, some countries that are more than self-sufficient in food at 
the country level can still have high levels of hunger and malnutrition among their 
population. Countries in this situation may produce more than enough of some 
food crops, but too little of others that are required for a healthy diet. Likewise, 
some countries that have this indicator well below 100% may have no problem in 
securing adequate food supplies for their population through a reliance on interna-
tional trade (Clapp, 2017).

The analysed countries were grouped according to their self-sufficiency ratios by 
Ward’s method of cluster analysis. The data was obtained from the FAOSTAT data-
base, and the calculations were made, for instance, using the STATISTICA program.

Results and discussion 

The average self-sufficiency ratios for the 1992-1999 and 2000-2013 periods 
were used in cluster analysis to group the CC and EPC (Fig. 1 and Fig. 2). The anal-
ysis started with a few input traits specifying the average self-sufficiency in basic 
products, i.e. cereals (excluding beer production), sugar crops, sugar beets, sugar 
and sweeteners, sugar, fruit (excluding wine production), vegetables, potatoes, 
milk (excluding butter production), bovine meat, pig meat, poultry meat, mutton 
and goat meat and eggs. However, due to excessive correlation of the traits the 
analysis was limited to self-sufficiency in the following products: cereals, fruit, 
sugar beets, bovine meat, pig meat, poultry meat in relation to which the highest 
value of the inverse of the diagonal matrices was 3.2. 

The Ward cluster analysis made it possible to divide the analysed countries into 
three groups. The analysis showed that during such a long period of time there were 
only slight transformations within the tree main groups of countries. In 1992-1999, 
the first group consisted of Albania, Bosnia and Herzegovina, Macedonia, Armenia 
and Georgia. The second group consisted of Azerbaijan and Turkey and the third 
consisted of: Belarus, Montenegro, Serbia, Ukraine and Moldova. In principle, in 
2000-2013, only Montenegro passed from the third to the first group of countries. 
The analysis showed that in both periods of time the third group was characterised 
by higher self-sufficiency ratios than the first and the second group in the following 
products: beef (about 130%), cereals, excluding beer production (over 100%) and 
pork – about 100%.

  domestic production  
consumption
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Self-sufficiency in (%)
Bovine meat Cereals Fruit Pig meat Poultry meat Sugar beets

1992-1999
1st group: Albania, Bosnia and Herzegovina, Macedonia, Armenia, Georgia
mean 73.6 59.6 92.3 69.4 44.9 100.0
standard deviation 11.7 17.2 10.9 21.0 8.9 49.8
v (%) 15.9 28.9 11.8 30.3 19.9 81.7 (50.0)
2nd group: Azerbaijan, Turkey
mean 89.1 82.4 106.8 28.9 77.5 220.5
standard deviation 6.0 20.2 11.9 29.0 24.0 120.5
v (%) 6.7 24.5 11.1 100.0 (100.0) 30.9 54.6 (54.6)
3rd group: Belarus, Montenegro, Serbia, Ukraine, Moldova
mean 130.9 100.2 100.8 102.6 96.1 104.5
standard deviation 48.6 11.3 16.5 4.6 5.0 9.0
v (%) 37.1 11.3 16.4 4.5 5.2 8.6

2000-2013
1st group: Albania, Bosnia and Herzegovina, Montenegro, Armenia, Georgia, Macedonia
mean 70.9 47.7 86.5 48.6 33.9 49.0
standard deviation 18.7 20.9 18.0 8.6 20.4 49.7
v (%) 26.3 43.8 20.8 17.7 53.9 (66.2) 100.0 (100.2)
2nd group: Azerbaijan, Turkey
mean 97.1 83.0 124.1 12.5 95.0 379.1
standard deviation 1.5 18.6 4.5 12.5 13.7 279.2
v (%) 1.5 22.4 3.6 100.0 (100.0) 14.4 73.6 (73.6)
3rd group: Belarus, Serbia, Ukraine, Moldova
mean 134.7 118.9 97.4 97.1 86.1 101.8
standard deviation 33.5 20.5 28.6 9.3 14.9 1.4
v (%) 24.9 17.2 29.4 9.6 17.3 1.4

In all analyses where the coefficient of variation exceeded 50% a median was calculated instead of a mean, 
while the coefficients of variation calculated for position measures are given in brackets.
Fig. 1 and Fig. 2. Ward’s method of cluster analysis of the CC and EPC according to their self-sufficiency in 
the basic food products between 1992 and 1999 and between 2000 and 2013.
Source: the author’s compilation based on FAOSTAT (data accesss: 29 September 2017).
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The self-sufficiency ratios in fruit were the highest for Azerbaijan and Turkey – 
above 100% (they were greater than the average ratios in the EU). However, it is 
noteworthy that the EU Member States were not self-sufficient in fruit, so the CC 
and EPC may be significant competitors. This group of countries also has higher 
almost all self-sufficiency ratios than the first group of countries except for the pig 
meat because of cultural reasons. The first group of countries was, in turn, charac-
terised by rather low self-sufficiency ratios in most of the analysed products except 
for fruit and sugar beets (in the first analysed period).

Comparing the two surveyed periods in all groups of countries, self-sufficiency 
decreased in the case of most products with the exception of Azerbaijan and Turkey 
where the self-sufficiency ratios were higher for most products. For all products, 
self-sufficiency decreased in Montenegro, in cereals, pork and sugar beet (even by 
50 to 100 percentage points), which led to the transfer of this country to the first 
group of countries with lower self-sufficiency ratios.

The future integration of the CC and EPC with the EU forces some changes in the 
structure of agricultural production. Crop production is one of the main branches of 
agricultural production because it provides products to other branches of agriculture 
and to the industry (Grontkowska, 2002). For example, the production of cereals in 
Ukraine is as much as 35% larger than the domestic consumption (Table 1). Dur-
ing the period under study the self-sufficiency ratio increased in Ukraine. It is most 
likely that it was caused by the increasing production and decreasing consumption 
(by about 13%) although the use of cereals for processing increased significantly 
– by nearly 72%1. The self-sufficiency in cereals production differed considerably 
in the other countries. It ranged from about 40% of the domestic demand in Geor-
gia and Armenia to about 113% in Moldova and Serbia. During the period under 
study the ratio decreased in Georgia, because the processing of cereals increased by 
nearly 2.5 times, the consumption grew by nearly 40%, but the production dropped 
slightly. Apart from that, the annual consumption of cereals was high in Georgia, 
i.e. 196 kg per capita (Table 2). The self-sufficiency ratio in cereals was also low in 
Armenia, although it tended to increase during the period under study. The produc-
tion increased, whereas the consumption dropped by about 16%. However, the use 
of cereals for animal feeds increased significantly, i.e. by nearly 2.5 times. It is note-
worthy that the annual consumption of cereals was also high in Turkey, Azerbaijan 
and Bosnia and Herzegovina, i.e. about 212 kg per capita. It was two times greater 
than the average consumption in the EU. It is noteworthy that the consumption style 
in the CC and EPC is similar to the style in the Mediterranean EU Member States, 
such as Greece, Italy and Malta, where the consumption of cereals, fruit and vegeta-
bles is high, whereas potato consumption is low. The consumption of lowly proc-
essed products made at a low cost is usually higher than in the EU. By contrast, the 
consumption of products made at a higher cost, e.g. meat and sugar, is lower than 
the average consumption per capita in the EU.

1 The data concerning the production, processing, sowing and animal feeding were acquired from FAOSTAT; 
accessed on 29 September 2017.
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There was very high diversification in self-sufficiency in sugar beets. This is 
evidenced by the calculated standard deviation, which in both analysed periods was 
the highest for the first and the second group of countries among all the analysed 
products. The highest overproduction was noted in Azerbaijan, where it amounted 
to 550%, on average. Although during the period under study the production of 
sugar beets fluctuated considerably, it increased by more than 12 times. In the other 
countries (except Bosnia and Herzegovina, Montenegro and Georgia, where these 
crops have not been cultivated since about 1996) the self-sufficiency in sugar beets 
amounted to nearly 100%.

As far as fruit is concerned, the average self-sufficiency ratio in all the coun-
tries was slightly lower than the vegetable self-sufficiency ratio and it amounted to 
97%. There was overproduction of fruit in six countries. The highest surplus (about 
30%) was noted in Moldova and Turkey. Moldova was characterised by a high 
fruit self-sufficiency ratio although the fruit production dropped, whereas its use 
as animal feed increased by about 20%. However, the amount of fruit for process-
ing decreased by as much as 62% and the consumption dropped slightly, too. It is 
most likely that the fruit surplus in Turkey was caused by a nearly 63% increase in 
production. It was much higher than the increase in processing, which amounted 
to nearly 44%, and the increase in consumption, i.e. 8%. Apart from that, Turkey 
was characterised by the highest annual fruit consumption, i.e. 118 kg per capita, 
on average. Fruit consumption was also high in Montenegro. As far as the other 
countries are concerned, the annual fruit consumption ranged from 49.4 kg per 
capita in Georgia to 94 kg per capita in Macedonia. For this product, the highest 
volatility coefficient of 29.4% which shows the average variation, occurred in the 
3rd analysed group of countries in the second analysed period.

Good results in crop production guarantee the abundance of cheap feeds for 
animal production. The analysis of meat self-sufficiency shows that the ratios dif-
fered by the type of meat. The highest average self-sufficiency ratio in all the coun-
tries was noted for mutton and goat meat (about 109%). The ratio for bovine meat 
amounted to 98%, whereas the ratios for pig meat and poultry meat were similar, 
i.e. about 69%.

Zagadnienia Ekonomiki Rolnej / Problems of Agricultural Economics
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It is noteworthy that some of the countries under study are significant beef pro-
ducers (Belarus, Moldova, Serbia, Ukraine and Turkey). Beef production may be 
an alternative to the farms which will have to abandon dairy cattle breeding due 
to restrictive sanitary requirements (Kossakowska and Lewandowski, 2007). The 
highest bovine meat self-sufficiency was noted in Moldova, where it exceeded the 
domestic demand by more than 100% (the self-sufficiency ratio was 202.3%). There 
was such a high surplus in that country although beef production dropped by more 
than 89%. Apart from that, it is noteworthy that during the period under analysis 
bovine meat consumption decreased by nearly 90%. The annual consumption was 
the lowest among the CC and EPC – only 3.9 kg per capita. There was overproduc-
tion of beef in Belarus and Ukraine (by about 20%) and minimal overproduction in 
Serbia. It is noteworthy that the annual bovine meat consumption was the highest 
in Belarus and it was even slightly higher than the annual beef consumption in the 
EU, i.e. 23.1 kg per capita. There was deficit of the product in other countries – the 
highest in Macedonia (the self-sufficiency ratio was about 40%) and the lowest in 
Turkey (2.8%) and Azerbaijan (9%). It is worth adding that for this product the 
highest standard deviation occurred for 3rd group in both analysed periods.

As far as pig meat is concerned, there was a slight surplus only in Belarus, where 
the self-sufficiency ratio amounted to 108.4%. There were slight deficits (about 
1.3-6.9%) in Moldova, Serbia and Ukraine. There were bigger deficits in the other 
countries, ranging from about 60% in Azerbaijan, and Bosnia and Herzegovina, 
Macedonia and Albania to 30% in Georgia and Armenia. The average annual pork 
consumption was the lowest in Azerbaijan, i.e. only 0.6 kg per capita (due to the 
influence of Islam). The average annual pork consumption was the highest in Mon-
tenegro and Serbia, where it amounted to 49.5 kg per capita and it was slightly 
greater than the average pork consumption in the EU. It is worth mentioning that for 
this product the highest coefficient of variation occurred in the 2nd group in both ana-
lysed periods and amounted to 100%, which indicates a very large differentiation.

In poultry meat production, there were slight surpluses in Belarus and Turkey. 
There were very low self-sufficiency ratios in Macedonia (less than 20%), Arme-
nia and Albania (about 30%). The average annual consumption of poultry was the 
highest in Belarus, Macedonia, Ukraine and Turkey, i.e. 13.1 kg per capita, but it 
was lower than the average consumption in the EU.

It is worth mentioning that the analysed countries are very differentiated in 
terms of the level of development of the agricultural sector and factors affecting 
it (Jankowska, 2016). However, the analysis of the self-sufficiency of the CC and 
EPC in the main groups of crops and animal products showed that Belarus, Moldo-
va, Serbia, Ukraine and Turkey were almost self-sufficient in the main groups of 
food products. It is noteworthy that self-subsistence and semi-subsistence farming 
guarantees some food security and socioeconomic stability in rural areas in most of 
the countries under the study (Synthesis…, 2006).

To sum up, the main agricultural sectors in Ukraine and Belarus are cereals, 
oilseeds, potatoes, sugar beets, meat and dairy production. Azerbaijan, Armenia, 
Georgia and Moldova have favourable conditions for vegetables, fruit and cereals, 



Grouping of the EU Candidate Countries and Eastern Partnership Countries 29

Problems of Agricultural Economics / Zagadnienia Ekonomiki Rolnej

with wine being the most important high-value agricultural product. In the region’s 
meat sector, poultry meat is more important than pig meat, which is more important 
than beef and veal production, in volume terms.

Some of the countries surveyed, strongly depend on food imports. This is espe-
cially the case for wheat markets in Armenia, Azerbaijan and Georgia. In addition, in-
tegration with international markets is particularly strong for export-oriented CC and 
EPC markets, such as the wheat market in Ukraine. Moreover, the results indicate 
strong integration in these CC and EPC markets, which largely depend on the import 
of food from outside of the region, such as pork, beef and the powdered milk market.

Relatively large untapped agricultural potentials exist in CC, but especially in 
the EPC. These disruptions were likely caused by military conflicts and the dissolu-
tion of economic ties between the former Yugoslav republics. Armenia and Georgia 
exhibit a similar image. Both countries experienced conflict, land reform and the 
cutting of economic links in the early 1990s (Regional…, 2017). During the 1990s, 
after the collapse of the Soviet Union, the agricultural sector was suddenly faced 
with increasing international competition, while at the same time, subsides were 
drastically reduced and productivity declined. These developments lead to high 
abandonment rates of agricultural land and comparatively low yields. Causes of 
untapped potentials are many, with (a combination of) biophysical, economic and 
institutional factors hampering development. Abandoned land may be remote and 
face poor agro-environmental conditions, while low yields are due to limitations 
in management skills, water and fertilisers application. To untap the potentials it 
is required to make investments in (yield enhancing) input use, machinery, sheds, 
storage and in access to education, knowledge, finance, functioning land markets, 
property right protection and other institutions that a market-driven agricultural 
system needs. Government policies are not always conducive to improved effi-
ciency and competitiveness of the sector, and all analysed countries score relatively 
poor on “good governance”, a crucial factor for a country’s business development. 
Moreover, in most sectors – except for poultry – farmers are poorly integrated in 
the supply chain, due to an underdeveloped processing sector in almost all supply 
chains in all countries. The latter explains why the sector generates relatively little 
value added and exports mainly raw commodities (such as grains and oilseeds).

To raise the unused agricultural potentials of CC and EPC, higher investments in 
the physical infrastructure, particularly in storing and transportation capacities, are 
required. Improvements in the institutional environment (land market regulations, 
property rights, insurance system) could increase private investments. Further-
more, improved education systems, more agricultural research and development 
activities, and better access to financial resources would be supportive.

Literature research analysis shows that the agricultural policy of the CC and 
EPC has become quite differentiated, which is manifested in varying numbers of 
pre-transitional policy patterns still in existence, different levels of market-price 
support, trade policy liberalisation engagement and in the amount of funds avail-
able for agricultural policy. Yet, the priorities of agricultural policy exposed in stra-
tegic documents are quite similar, with a strong production-oriented character that 
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emphasises food security. There are also other priorities, which indicate the prima-
rily developmental role of agricultural policy, such as increasing competitiveness, 
productivity and export orientation. Policy priorities may be similar and only vary 
between countries in their emphasis, yet the choice and volume of individual in-
struments differ (Van Berkum et al., 2016).

Conclusions

Although the climate in the CC and EPC is similar to the climate in the south 
and east EU Member States, the productivity is usually lower, due to greater frag-
mentation of agriculture. Despite this the typology of the CC and EPC showed 
that some countries (Belarus, Moldova, Serbia, Ukraine and Turkey) achieved, in 
general, higher self-sufficiency ratios for most products under study (especially for 
bovine meat, cereals and pig meat). In turn, the self-sufficiency ratios in fruit were 
the highest in Azerbaijan and Turkey and the ratios were greater than the average 
ratios in the EU. However, it is noteworthy that the EU Member States were not 
self-sufficient in these products, so the CC and EPC may be significant competi-
tors. Moreover, the self-sufficiency ratios for most analysed products were the low-
est in Albania, Armenia, Azerbaijan, Bosnia and Herzegovina and Georgia and the 
ratios were also lower than the average ratios in the EU. What is more, it should 
be mentioned that the average self-sufficiency for the production of fruit and sugar 
beets increased in the CC and EPC during the two analysed periods.

Variability in the self-sufficiency ratio depends on numerous factors, such as 
the climate, area of farmland, yield volume, changes in production and consump-
tion trends as well as reforms of agriculture, etc. The research showed that during 
the period under study the variation in self-sufficiency in the CC and the EPC was 
influenced by the increase in production, lesser loss during production as well as 
lower consumption of the products under analysis. 

Although the changes in the self-sufficiency and in the volume of agricultural 
production were slow and only some tendencies were manifested, they indicate the 
extent to which the agriculture in these countries was adjusted to the new guide-
lines set by the Common Agricultural Policy (CAP). Apart from that, the produc-
tion structure in the CC and EPC clearly indicated specialisation, which is usually 
determined by the climate and natural conditions existing in these countries.
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Grupowanie  krajów kandydujących do UE i krajów 
Partnerstwa Wschodniego ze względu na poziom 

samowystarczalności żywnościowej w kontekście 
podstawowych produktów spożywczych

Abstrakt 

W artykule porównano kraje kandydujące do UE (CC) i kraje Partnerstwa 
Wschodniego (KPW) pod względem poziomu ich samowystarczalności w zakre-
sie podstawowych produktów spożywczych poprzez analizę średniego spożycia 
tych produktów w latach od 1992 do 2013. Kraje pogrupowano według wskaź-
nika ich samowystarczalności przy użyciu metody analizy skupień Warda. Ba-
dania pokazały, że w pierwszej grupie krajów w latach 1992-1999 i 2000-2013 
znalazły się przede wszystkim Albania, Armenia, Bośnia i Hercegowina, Gruzja 
i Macedonia, które miały najniższe wskaźniki samowystarczalność dla większo-
ści produktów w porównaniu z drugą i trzecią grupą krajów. W obydwu okre-
sach w drugiej grupie znalazły się Azerbejdżan i Turcja, które miały najwyższe 
wskaźniki samowystarczalność w sektorze owoców, a w trzeciej grupie – Bia-
łoruś, Mołdawia, Serbia i Ukraina. Kraje te charakteryzowały się nadwyżką 
w produkcji większości sektorów. Badania wykazały, że w drugim okresie Czar-
nogóra przesunęła się do grupy krajów o niższym poziomie samowystarczalno-
ści. Analiza dowiodła, że w okresie objętym badaniem wzrost samowystarczal-
ności tych krajów wynikał z wyższej produkcji, niższych strat podczas produkcji 
i niższego poziomu spożycia analizowanych produktów.
Słowa kluczowe: kraje kandydujące, kraje Partnerstwa Wschodniego, Unia Europej-
ska, wskaźnik samowystarczalności żywieniowej, metoda Warda.
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