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The Foreign Economic Vector of Agribusiness Activity 
in the Western Region of Ukraine 

Abstract. The article is devoted to researching peculiarities and trends of foreign economic activity of 
agribusinesses in the Western region of Ukraine according to the terms of the Ukraine-European 
Union Association Agreement. The authors discuss the theoretical essence of agribusiness, as a kind 
of entrepreneurship, and the nature of foreign economic activity of enterprises. The main conditions of 
free trade in agricultural products introduced by the terms of the Agreement are determined and their 
influence on agribusiness export-import operation dynamics in the Western economic region is 
analyzed. The contribution of certain regions to forming agrarian product export and import volume 
and structure is considered and the reasons for the considerable advantages of the Lviv region in 
foreign trade turnover of the Western region are elucidated. It was found that agribusiness cooperation 
with foreign partners is mainly realized by indirect methods through trade agency organizations or 
agrarian holding companies. The structure dynamics of production goods for export and import by 
agribusinesses was studied. Based on the results, some negative tendencies for the Ukrainian economy 
were noted. They include the preservation of raw exports with a high share of plant origin products 
and timber, and the predominance of ready-made products with high added value in the import 
structure. It was established that the Agreement and social political events in Ukraine changed the 
direction of some export-import flows of agribusiness from CIS countries towards the markets of the 
European Union and Asian countries. According to the scale of external trade operations with 
enterprises of the Western region of Ukraine, in general, and within certain trade groups, in particular, 
country-leaders are defined. Some positive and negative consequences of changes in the foreign 
economic activity vector are described. And finally, measures which will ensure an expansion and 
strengthening of Ukraine’s agribusiness presence on international market, are suggested. 

Key words: foreign economic activity, agribusiness, international trade, export and import of 
agricultural products, Western region of Ukraine 

JEL Classification: F14; O19; Q17 

Introduction 

Forming a chain of relationships between enterprises is an integral component of the 
agrarian economy sector. Such a system of relationships, embracing the entire cycle of 
production manufacturing – from the provision of resources by agro-producers to the 
processing and selling of goods to consumers, is called agribusiness.  

The peculiarity of agribusiness development in Ukraine is the rapid spread of big agro-
industrial enterprises that combine production, processing, logistics and sales. The activities 
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of many enterprises are focused not only on the domestic market, but directly on the export 
market, as well. They also often act as trade intermediaries for other manufacturers who 
have not managed to organize international cooperation for themselves. Some holding 
companies which import agricultural products for their own production needs, also 
distribute them around the territory of Ukraine. 

The foreign economic vector of agribusiness activity in Ukraine is characterized by  
a number of peculiarities and tendencies that determine key aspects of the agrarian 
production structure, and considerably influence food security, levels of competition 
between branches, the direction of investment streams, and other economic processes in the 
country. Regional factors play a special role in influencing foreign economic activity, and 
are connected with market place, main transport routes and other elements of international 
trade infrastructure. Regional factors determine the level of concentration of agro-business 
enterprises, their production specializations, and their strategic and tactical planning. This 
shows that there is a need to clarify the stream of foreign economic activity for Ukrainian 
agribusinesses under present conditions, and to identify regularities in how export-import 
operations are carried out and the conditions necessary to expand their presence on 
international markets. There is also a need to solve problems in the organizational structure 
of production for agricultural exports and imports. 

The purpose of this research is to study the peculiarities of the foreign economic 
activity of Ukrainian agribusinesses and to elaborate approaches that would help to 
intensify this activity.  

The main tasks of the research are as follows:  
- To study the prerequisites, and the stimulating and inhibitory factors of foreign 

economic activity development;  
- To analyze the volume and structure of export-import operations of 

agribusinesses at a regional level;  
- To define means and methods for domestic agribusinesses to enter the 

international market. 

Materials and Methods 

The analysis of foreign economic activity of agribusinesses was conducted on the 
basis of enterprises in the Western region of Ukraine. Historically and geographically, it is 
composed of seven regions: Lviv, Volyn, Transcarpathian, Ternopil, Ivano-Frankivsk, 
Rivne, Chernivtsi (Vermenych, 2005). However, authoritative scientists (Bashtannyk, 
2000; Shablii, 1995) also recently tend to include an eighth region, Khmelnytsk, in this list. 
Therefore, Western Ukraine, as a separate macro-region, is presented in our research as 
consisting of eight regions. 

The database that was compiled for foreign economic agribusiness activity is based on 
official statistics from the Main Statistics departments in these regions, the State Statistics 
Service of Ukraine, and from the authors’ own research materials.  

The scale of foreign economic agribusiness activity in the Western region of Ukraine 
depends on logistic cooperation within the entire production chain. Each region, due to its 
specific natural economic conditions and to the set of enterprise branches that are available 
– as objects of foreign economic activity – directly or indirectly formulates the commodity 
structure of international trade in the region and the country. 
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Substantiating the export-import structure of agribusiness commodities, we first 
considered the commodity groups and types established by the nomenclature of statistics 
for foreign economic activity. The commodity structure first of all included agriculture 
branches (crop production, animal production, fish farming) and its processing products 
(finished food industry products). According to economic activity classification, forestry is 
added to agriculture. Therefore, timber and wood products and also paper bulk from wood 
or other vegetable fibres were included in the foreign trade commodity structure. In 
addition, the separate groups and types of products of other activities from within the 
agribusiness food chain component, were taken into consideration. They are, specifically, 
chemical industry products (fertilizers, essential oils, albuments), raw leather and cured 
leather, natural textile materials (wool, cotton). 

General scientific methods of economic research formed the basis of our research, 
including the economic, political and social factors that ensure the conditions for 
agribusiness enterprises to function in Ukraine and to enter the international market. The 
methods of induction and deduction, analysis and synthesis, comparison, average and 
relative values, visual-graphic ones were widely used in the research. These methods 
enabled us to study the present situation and the results of foreign economic relations of 
agribusinesses in the Western region of Ukraine, to systematize statistical information on 
export-import volume within separate regions and agrarian production groups, and to 
establish cause-and-effect relationships between changes in foreign economic activity and 
social economic processes in the country. 

With the help of absolute and relative indicators and by using the comparison method 
for export-import production value dynamics and commodity flow direction and intensity, 
other quantitative and qualitative changes in foreign economic activity of the analyzed 
subject group are also described. The received data formed the basis of recommendations 
concerning improvements in the strategic orientation of foreign economic agribusiness 
activity and for minimizing the economic risks connected with it.  

Considering the great amount of information on production export-import volume and 
direction, in the framework of the present research objective, the set of statistical data was 
reduced, and the most essential data needed for the study was selected and aggregated. This 
allowed us to highlight the key foreign economic agribusiness results out of the general 
data, correct their assessment, and formulate conclusions about the development of 
corresponding phenomena. 

Assessing agribusiness foreign activity at the regional level and comparing export-
import correlations was done using differentiation coefficients. They are as follows: the 
export/import comparative advantage index, the foreign trade coverage ratio, export 
concentration index, Grubel-Lloyd index. These indicators enabled us to better characterize 
the specializations of agribusiness foreign activity in the Western area of Ukraine, to 
estimate their significance in the export-import structure, and to find any disproportion in 
foreign trade in agrarian products. 

Literature Review 

The term “agribusiness”, established long ago in more developed countries, has only 
recently come into use in Ukrainian economic science and practice. Therefore, the scientific 
study of agribusiness, as a particular sphere of research, is still developing. Accordingly, 
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interpreting the essence of agribusiness in Ukraine is rather ambiguous. National scientists 
often identify this term with agrarian entrepreneurship in the sphere of production, 
processing and realization of agricultural goods (Buhil, 2004), or with the notion of the 
“agro-industrial complex” (Abramovych, 2011). For all that, agriculture is considered 
a central link of the agribusiness system. Such an understanding of this category follows 
from the general concept of agribusiness formulated by American scientists G. Davis and 
R. Goldberg. They defined it as: the total amount of all operations connected with supply 
production and distribution; production operations at an agrarian enterprise; storage, processing 
and distribution of agricultural goods and products from them (Davis, Goldberg, 1957). 
According to these researchers, agro-business embraces the functions that are traditional for 
agriculture. 

At the same time, the encyclopedia Britannica interprets “agribusiness” as a part of 

modern national economics, aimed at producing, processing and distributing food, fiber and 
by-products. It is also mentioned that many types of activity necessary for agriculture are 
carried out separately from agro-enterprises, especially developing and producing 
equipment, fertilizers and seeds; in some countries processing, warehousing, storage and 
delivery are also separated from main agriculture (Agribusiness, 1998). 

Certainly, with the development of market relations, agriculture evolved from a means 
of providing the population with food into a rather profitable kind of entrepreneurial 
activity. Deepening the division of labour led to its separation from other branches. 
However, due to its fundamental role in food production, “agribusiness” has become the 
key link in the interrelated system between enterprises. 

There is an oft-made comparison between agribusiness and the agro-industrial 
complex (AIC), though “agro-industrial complex” is wider in structure than “agribusiness” 

(Hubeni, Tsiolkovska, 2019). AIC includes a set of enterprises of specialized industrial 
branches, agriculture, agrarian product processing, services and departmental state 
administration bodies. According to Yu Hubeni, agribusiness is not a simple set of 
entrepreneurship subjects, but a peculiar type of partner relations, of cooperation 
organization that creates favourable conditions for participants. Agribusiness is functionally 
a new type of economic relations for agrarian market participants, characterized by 
cooperation and mutual support, considering the economic interests of all “food chain” 

participants (Hubeni, 2012). M. Shelman gives an analogical interpretation of agro-business 
as an interconnected and interdependent raw and food movement chain, beginning from 
supplying an enterprise with material and technical means and ending with the last 
consumer (Shelman, 1991). 

From the viewpoints of Yu Hubeni and S. Tsiolkovska, it is expedient to distinguish 
several functioning levels in the agribusiness system: local, regional, national and 
international (Hubeni, Tsiolkovska, 2019). Such a division reflects the territorial and 
geographical involvement of agribusiness relationships and the scope of its chain of 
participants. 

In our research the combination of two agribusiness expansion levels is considered – 
regional (within several regions due to determined geographical features) and international 
(based on foreign economic cooperation of enterprises with foreign partners – relationship 
system participants). Along with this, primary attention was given to the international level, 
particularly to the peculiarities and orientation of foreign economic activity from 
enterprises in the Western region of Ukraine, their search for new segments in the 
international agro-food market and ways to strengthen their positions in those segments, 
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expand their range of business-partners and consumers, and gain additional competitive 
advantages. 

Foreign economic agribusiness activity is a way that enterprises realize their foreign 
economic relations. Based on legislation in Ukraine, foreign economic activity is between 
Ukrainian and foreign firms, built on relationships between them both within and beyond 
the territory of Ukraine (Law of Ukraine, 1991). According to I. Kaytanskyi, foreign 
economic activity (FEA) is an activity of FEA subjects of Ukraine and FEA subjects of 
other countries, occurring in the process of producing, realizing, distributing and 
consuming products on the basis of mutual benefit for all participants (Kaytanskyi, 2010). 

Foreign economic agribusiness activity includes functions connected with ensuring 
their entrance to the international market and with participation in foreign trade operations. 
As a separate part of enterprise activity, foreign economic activity is at the same time 
a component of their economic system, which is conducted at the international level and 
stipulates relationships with foreign economic subjects. 

Forming the foreign economic agribusiness activity vector and its strategies must be 
aimed first of all at developing new markets, maximizing economic effects, liberalizing 
economic relations and ensuring the ability to meet the requirements of the international 
market or of an individual country where economic relationships take place. 

Results 

From a territorial point of view the Western region is the largest area of Ukraine. It 
occupies 131,3 thousand square kilometers (21,7% of Ukraine’s territory), its population 
makes up 10,5 million people (25,1% of the total number). Along with this, the region’s 

share in forming GDP made up 16,4% in 2018. The Western region has exact agrarian 
specialization: in 2019 it provided 21,9% of agricultural production and only 14,0% of 
industrial production of the country. It accounted for 14,1% of commodity exports and 
13,8% of imports, and 14,9% of capital investments. 

In spite of relatively low economic indicators, the Western region plays a special role 
in the system of foreign economic relations in Ukraine. Its geopolitical situation, transport 
and customs infrastructure and a number of other important factors form favourable 
conditions for Ukraine to join various European economic, social and political structures. 
Thus, the region has common borders with four countries of the European Union: Poland, 
Hungary, Slovakia and Romania. It also borders on Belarus and Moldova. Cargo turnover 
with EU countries is carried out through 23 international checkpoints (11 automobile and 
12 railway checkpoints). 

Implementing the Agreement on association between Ukraine and the EU opened new 
possibilities for developing Ukrainian foreign economic agribusiness activity. In 2016 
foreign economic processes became more active, as the regime of a deep and universal zone 
of free trade with the EU began to operate and import duties in the EU on 82,2% of 
agricultural products and 83,4% of foodstuffs were abolished. It was possible to sell live 
animals, fish, cheese, nuts, most fruit and oil crops, and confectionery duty-free. The EU 
also set duty-free tariff quotas for 36 kinds of agricultural and food products of the so-
called group of “sensitive goods”. They are: beef, pork, lamb, poultry, milk, cream, yogurt, 
butter, cereals, bran, honey, sugar, starch, mushrooms, garlic, malt, grape and apple juices, 
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cigarettes, ethanol and others. Along with this, Ukraine set quotas for three kinds of 
sensitive goods (pork, poultry, sugar). 

Due to the free trade zone regime, the tariffs on Ukrainian exports to the EU decreased 
from 19,8% to 0,6% in groups of agricultural raw products, and from 3,9% to 0,5% in 
groups of processed products. The procedures for export operations while passing customs, 
phyto-sanitary and other controls was simplified. Ukrainian companies got the opportunity 
to provide services to European consumers and to open subsidiaries in the EU. Receiving 
permission for export to the EU simplified Ukrainian producers’ access to third-country 
markets. It is interesting also to note that within the framework of tariff liberalization, the 
European Union refused to apply export subsidies on agricultural commodities in the trade 
with Ukraine.  

The Agreement on association considerably influences first of all the product export 
dynamics of agribusiness enterprises of the Western region (Figure 1). In total, during the 
period of 2014-2019 agrarian product exports increased by 48,9%, imports – by 31,6%. 
Some decline in foreign trade turnover of agrarian products in 2015 was noticed as 
a consequence of the crisis caused by social and political events in Ukraine at that time. 
These events also caused considerable changes in the foreign economic relationship vector 
of agribusinesses and started a new stage in their development. 
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Figure 1. Dynamics of production export and import by agribusinesses of the Western region of Ukraine, mln. 
USD 

Source: State Statistics Service of Ukraine. 

In 2019 the share of agribusiness production in the Western region of Ukraine made 
up 40,4% of the total exports, which is 4,6 points more than in 2014. The corresponding 
share of agrarian production imports during the analyzed period didn’t change and made up 

16,8%. It proves that there is an increase in the role of agribusiness in foreign economic 
activity of the region and a strengthening in national producers’ position on international 
markets. 

In the Western region of Ukraine, the Lviv region plays the leading role on export-
import operation volume (Figure 2). In 2019 the share of agribusiness production exports 
amounted to 35,4%, imports – 61,3%. Such a great difference in this region from other 
regions is caused by several factors: the high economic potential of Lviv region, its 
convenient geographic position (at the crossing of main transport flows), the availability of 
a developed customs infrastructure (transport, logistics, distribution companies), and the 
use of indirect methods of conducting foreign trade by most Ukrainian agricultural 
commodity producers. In 2018, only 311 companies in Ukraine had the right to export 
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products to EU countries; in 2019 that number was 333. A considerable number of those 
enterprises are both producers and exporters (importers); others perform only trade-
intermediary functions. The facilities of most companies are located in direct proximity to 
customs terminals and logistics bases. The presence of foreign economic infrastructure and 
development also partly influences the production concentration of export commodities. 
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Figure 2. The share of regions in total export-import production structure of agribusiness enterprises in the 
Western region of Ukraine, 2019 (%) 

Source: State Statistics Service of Ukraine. 

The indirect method of conducting foreign trade enables agricultural export-oriented 
enterprises to focus on solving organizational and technological production problems and to 
facilitate sales activity. Trade intermediary firms perform all the processes connected with 
commodity transporting, storage and packing, forming optimal commodity consignments, 
documentation, passing customs procedures, and adapting to the requirements of an 
importer’s country of origin. They usually have their own material and technical base, 
stable business relations with foreign partners and financial companies, established market 
channels, open access to certain commodity markets, and the ability to provide proper 
informational sales support. 

Agribusiness enterprises of the Khmelnytskyi region take second place in production 
export structure with a share of 15,9%. Their export potential is based on agricultural raw 
materials and foodstuffs – which is 22,8% of its sales within the Western region. Such 
results are provided by several of the biggest agro-holding companies in Ukraine (Kernel, 
EpicentrK, Continental Farmers Group) and also rather favorable natural conditions for 
growing crops. 

As far as import flows are concerned, besides the Lviv region the bulk of foodstuff 
imports go through agribusiness enterprises of the Transcarpathian (12,8%) and Volyn 
(9,3%) regions. The factors of geographic position and customs checkpoint capacity again 
play a considerable role. 
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In the structure of production exports by agribusinesses in the Western region of 
Ukraine, the share of agricultural production increased by 13,9 points during the analyzed 
six-year period and amounted to 67,2% in 2019 (Table 1). 

Table 1. Structural dynamics of production export and import by agribusinesses in the Western region of Ukraine 

Product groups 2014 2015 2016 2017 2018 2019 
Difference 

(+; -) 

Export 

I. Live animals and livestock products 9,9 10,6 7,9 8,8 7,7 7,7 -2,2 

II. Plant products 27,4 31,8 32,5 33,5 36,2 40,4 +13,0 

ІІІ. Animal or plant fats and oils 3,9 7,1 8,8 6,7 5,7 8,0 +4,1 

IV. Finished food industry products 12,2 10,4 11,3 12,0 11,1 11,1 -1,1 

Total agricultural products 53,3 59,8 60,5 61,1 60,8 67,2 +13,9 

VIII. Raw leather and cured leather 4,5 4,2 4,2 4,3 4,0 3,2 -1,3 

ІХ. Wood and articles of wood 31,3 28,6 30,6 29,5 30,3 25,7 -5,6 

Х. Paper bulk from wood or other vegetable fibres 5,9 4,0 3,1 3,3 3,4 2,6 -3,3 

Other products 5,0 3,4 1,6 1,8 1,5 1,3 -3,7 

Total products of agribusiness enterprises 100,0 100,0 100,0 100,0 100,0 100,0 × 

Import 

I. Live animals and livestock products 13,2 10,7 11,2 12,4 14,3 13,5 +0,3 

II. Plant products 17,1 17,4 18,1 15,6 15,6 22,1 +5,0 

ІІІ. Animal or plant fats and oils 0,5 0,8 0,9 0,4 0,4 0,7 +0,2 

IV. Finished food industry products 21,8 20,6 18,9 20,8 22,9 22,2 +0,4 

Total agricultural products 52,6 49,6 49,1 49,1 53,3 58,5 +5,9 

VIII. Raw leather and cured leather 7,3 9,1 11,2 12,6 11,6 9,7 +2,4 

ІХ. Wood and articles of wood 5,3 4,9 6,3 6,7 6,2 5,8 +0,5 

Х. Paper bulk from wood or other vegetable fibres 17,3 15,7 15,0 13,9 14,4 11,6 -5,7 

Other products 17,6 20,7 18,4 17,7 14,5 14,4 -3,2 

Total products of agribusiness enterprises 100,0 100,0 100,0 100,0 100,0 100,0 × 

Source: State Statistics Service of Ukraine. 

There is a natural tendency to see increases in exports of crop production, especially 
for grain and oilseeds. This is caused by growth in global food market conditions and 
a considerable increase in production for these kinds of goods in Ukraine. But the share of 
live animals and livestock products is decreasing, as a result of reductions in production 
and many obstacles in the path for such products to access international markets. During 
the analyzed six-year period, the share of finished food industry product exports remained 
relatively stable. The Western region of Ukraine maintained its position on the market of 
animal or plant fats and oils. 

The indicators for exports of wood and wood products from the Western region of 
Ukraine are consistently high. From 2014 to 2019, its export value increased from 596,1 to 
728,9 thousand USD. For all that, timber makes up 11-13% of total region export value, 
and 26-31% of agribusiness production value. It is worth mentioning that in 2019 the 
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Western region’s share in total Ukrainian national timber export amounted to 42,6%. The 
main export flows go to EU countries, in particular: Poland, Hungary, Germany and 
Romania. The agribusiness export share of cellulose materials, and also other kinds of 
products, for example, essential oils, proteins, wool, and fertilizers is steadily decreasing. 
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Figure 3. The share of regions of the Western region of Ukraine in the export and import according to main 
groups of agro-industrial products, 2019. 

Source: State Statistics Service of Ukraine. 

The tendencies described show the mainly raw export character of Ukrainian 
agribusiness enterprises, and this situation hasn’t changed for many years. It influences 
negatively on Ukraine’s balance of payments and the long-term development perspectives 
of its agro-industrial complex. Instead, finished products with considerably higher added 
value are imported into Ukraine. Thus, during the period under review the share of finished 
food industry products in the Western region’s import value ranged from 18,9% to 22,9%. 

The share of animal and plant production imports is also rather high. Reducing the share of 
importing vegetable fibres and some other kinds of agricultural products is a positive 
tendency.  
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As far as distribution of some production flows within the Western region is concerned, 
72,5% of animal product exports is provided by enterprises of the Ivano-Frankivsk, Ternopil 
and Volyn regions (Figure 3). 

Almost a third of plant product exports belong to the Khmelnytskyi region, and 28,6% 
– to the Lviv region. Lviv region enterprises dominate in providing for export animal and 
plant fats and oils (82,4%); finished food industry products (59,2%), raw leather (65,9%) 
and paper bulk and other vegetable fibres (58,8%). This is the result of a high concentration of 
industrial facilities for processing agrarian products in the region.  

It is quite understandable that exports of wood and wood products are centered around 
regions of the Carpathian area (Lviv, Transcarpathian and Ivano-Frankivsk regions) and 
Polissia (Rivne and Volyn regions), where the bulk of the country’s forests are located. 
However, due to the presence of several enterprises that produce furniture, fiberboards and 
other wood products in the Lviv region (including those built with the help of foreign 
partners), its share in national export value is also the highest – 24,1%. 

Table 2. The share of the Western region in total Ukrainian export and import value according to main groups of 
agro-industrial products 

Product groups 2014 2015 2016 2017 2018 2019 
Difference 

(+; -) 

Share in the total exports of Ukraine 

Live animals and livestock products 18,6 22,3 19,8 17,8 16,7 17,1 -1,5 

Plant products 6,0 6,9 7,8 8,2 9,6 8,9 2,9 

Animal or plant fats and oils 1,9 3,7 4,3 3,3 3,3 4,8 2,9 

Finished food industry products 7,5 7,2 8,9 9,6 9,7 9,8 2,3 

Raw leather and cured leather 54,3 63,0 66,5 63,3 63,2 60,9 6,6 

Wood and articles of wood 47,2 44,6 52,7 54,9 53,2 52,1 4,9 

Paper bulk from wood or other vegetable fibres 11,4 11,1 11,1 14,2 16,2 17,1 5,7 

Share in the total imports of Ukraine 

Live animals and livestock products 12,7 16,4 16,5 18,8 20,1 17,9 5,2 

Plant products 9,1 12,8 13,1 12,7 13,2 17,5 8,4 

Animal or plant fats and oils 1,7 3,6 3,4 1,9 1,9 3,8 2,1 

Finished food industry products 9,1 10,8 10,1 12,0 12,6 12,0 2,9 

Raw leather and cured leather 35,4 45,6 49,7 55,8 52,3 48,6 13,2 

Wood and articles of wood 19,6 27,7 29,4 29,6 26,2 26,7 7,1 

Paper bulk from wood or other vegetable fibres 14,5 15,0 15,2 16,3 17,1 16,5 2,0 

Source: State Statistics Service of Ukraine. 

On the whole, the Western region’s share in timber exports made up 52,1% in 2019, 
which is 4,9 points higher in comparison with 2014. The Western region of Ukraine also 
plays a key role in leather and leather product turnover. Regional enterprises provide 60,9% 
of exports and bring in 48,6% of imports. At the same time, the specific weight of 
agribusinesses within the nationwide structure of Ukrainian exports of crop production, oil 
and finished food products is relatively small. However, as seen in Table 2, the role of the 
Western region of Ukraine in forming agrarian export and import flows for Ukraine has 



The Foreign Economic Vector of Agribusiness Activity in the Western Region of Ukraine      39 

 

increased considerably, which proves again the positive influence of the Ukraine-EU 
Agreement on the development of foreign activity for agribusinesses. 

Accepting the Agreement on association with the EU, as well as the political and 
economic confrontation with Russia over the Donbas annexation in Crimea changed 
considerably the direction of export flows of the Western region of Ukraine (Figure 4). 

Export

21,9
9,1

67,3

75,9

9,27,5

0,3 1,5

3,52,6

0,10,4

0%

20%

40%

60%

80%

100%

2014 2019

Others

Afrika

America

Asia

Europe

CIS

  

Import

19,4
13,3

62,3
62,6

19,814,0

3,2 3,3

1,00,5

0,00,1

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2014 2019

Others

Afrika

America

Asia

Europe

CIS

 
Figure 4. Geographic structure of exports and imports of the Western region of Ukraine 

Source: State Statistics Service of Ukraine. 

Until 2014, 21,4% of the Western region’s exports went to Commonwealth of 
Independent States (CIS) countries, while 14,3% went to Russia. In 2019, the export share 
to the countries of this bloc decreased to 9,1%. Instead, the export value share in EU 
countries for this period increased from 67,3% to 75,9%. As mentioned above, the Agreement 
on association made Ukraine’s access to third-country markets easier. Owing to this, export 
share to Asian countries increased by 1,7 points, to America – 1,2 points, and to Africa – 
0,9 points.  

The level of agribusiness export activity to EU countries is the highest in comparison 
with enterprises of other branches. At the same time, the export share to Russia and 
countries of the Eurasian Economic Union – one of the lowest. 

Along with this, the import structure did not change too much. The import value share 
from CIS countries decreased by 6,1 points, while the import value share from Asian 
countries increased by 5,8 points. The share of imports from Europe and America actually 
remained at the same level. 

In terms of individual countries, the main foreign economic activity vector of 
agribusinesses in the Western region of Ukraine is connected mostly with Poland. During 
the 2014-2019 period, commodity export value to Poland increased by 46%, and the share 
in its structure ranged from 15,5% to 17,3%. The import value Poland makes up about 
15%. In 2014, Russia was Ukraine’s second largest export country. But this sharply 
decreased in significance due to a number of government restrictions and increasing 
resistance to trade with Russia from Ukrainian society. In 2019, Russia took only the 10th 
position in exports, which fell from 762,1 to 174,5 million USD in six years. However, 
Russia continues to keep its positions for commodity imports. But, according to the results 
of a survey conducted among Ukrainian importers by a public organization called the 
Institute of Economic Research and Political Situations, agricultural enterprises don’t in 
practice import raw materials and supplies from Russia (Simplification of Trade 
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Procedures, 2019). However, certain types of agrarian products are imported through 
companies in Belarus. 

Table 3. Key directions of production exports and imports by agribusiness enterprises of the Lviv region 
according to main commodity groups, 2019 

Commodity groups Export  Import 

thous. 
USD. 

Share of leading export 
countries (%) 

thous. 
USD 

Share of leading import 
countries (%) 

Meat and meat preparations 10561,2 
Georgia (27,7), Vietnam 
(20,2), Azerbaijan (10,0). 

35986,9 
Poland (55,8), France (7,6), 
Germany (7,1) 

Fish and crustacea 268,0 Lithuania (98,9), France (1,1) 30712,3 
Norway (23,5); Island (18,6); 
Great Britain (16,0) 

Milk and milk products; 
eggs; honey 

2812,4 
Moldova (34,0); Poland 
(15,9); Denmark (12,4) 

14931,1 
Poland (55,8); Germany (26,7); 
Netherlands (8,9) 

Other animal products 5822,4 
Poland (46,8); Ghana (14,6); 
Vietnam (14,6) 

2538,5 
Poland (78,7); Brazil (14,9); 
Germany (6,2) 

Seedlings and other trees 1236,9 
Poland (56,2); Georgia 
(37,5); Germany (6,3) 

4543,8 
Netherlands (63,3); Poland 
(13,7); Ecuador (7,6) 

Vegetables 2628,7 
Spain (42,9); Poland (19,2); 
Belarus (16,6) 

62758,2 
Turkey (36,2); Poland (18,6); 
Netherlands (11,9) 

Eatable fruits and nuts 16330,6 
Poland (26,9); Lithuania 
(21,6); Italy (12,9) 

142699,2 
Spain (17,4); Turkey (15,3); 
Ecuador (13,6) 

Coffee, tea, spices 387,8 
Belarus (39,5); Poland (24,2); 
Turkey (10,0) 

30301,4 
Poland (23,4); India (14,3); 
Brazil (14,0) 

Cereals 214458,2 
EU (19,6); Egypt (16,5); 
China (7,2) 

166,6 
Pakistan (64,5), India (14,3); 
Italy (10,8) 

Oil seeds and fruits 91900,5 
Belgium (17,3); Netherlands 
(16,0); France (15,9) 

3860,2 
Poland (34,9); Germany (17,1); 
Belarus (11,7) 

Animal or plant fats and 
oils 

186211,1 
Poland (27,4); India (27,3); 
China (8,8) 

7876,8 
Sweden (61,1); Malaysia 
(14,7); Belgium (8,2) 

Sugar and sugar 
confectionery 

34862,1 
Azerbaijan (21,3); Great 
Britain (13,4); Russia (11,2) 

3791,6 
Poland (38,7); Austria (22,0); 
Spain (9,1) 

Preparations of grain, flour, 
milk 

15953,2 
Romania (36,2); Poland 
(27,5); Hungary (11,0) 

9151,6 
Poland (58,6); Italy (17,0); 
Spain (9,3) 

Products of vegetable, fruit 
and nut processing 

39906,9 
USA (62,4); Poland (17,2); 
Canada (16,1) 

8877,5 
Poland (38,8); China (16,9); 
Bulgaria (11,3) 

Other mixed foodstuffs 15347,3 
Poland (23,9); Bulgaria 
(16,6); Czech Republic (9,8) 

39988,6 
Switzerland (29,7); Spain 
(23,7); Poland (12,9) 

Remains and waste of food 
industry, feed 

61464,9 
Poland (24,8); Belarus (23,4); 
Israel (7,6) 

39880,5 
Poland (37,2); Germany (20,8); 
Denmark (16,7) 

Fertilizers 148,6 
Spain (41,9), Moldova (23,8), 
Poland (12,7) 

46935,1 
Poland (49,3); Russia (33,1), 
Belarus (10,6) 

Wood and wood products 175205,0 
Poland (27,8); Austria (13,0); 
Germany (6,9) 

22508,1 
Poland (37,6); Belarus (20,4); 
Romania (12,9) 

Raw leather and cured 
leather 

47663,5 Poland (94,6); Italy (3,6) 103884,5 
Poland (60,2); South Africa 
(25,8) 

Source: Main Statistic office in Lviv region. 
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As for countries in Asia and Africa, mostly China, India, Turkey, Saudi Arabia and 
Egypt have opened their markets for Ukrainian agrarian products. Among post-Soviet 
countries, Belarus also remains a strategic partner of the Western region in the agribusiness 
sphere. But its role, as also of other countries of the so called “Eurasian Economic Union” 

has recently significantly decreased. 
Agrarian export and import structure, unlike general economic tendencies, has 

a slightly different direction. The data of the Lviv region, where the level of foreign 
economic agribusiness activity is the highest, gives some idea of this difference (Table 3). 
The Table 3 data affirm the dominant role of Poland in trade relations with enterprises of 
the Western region of Ukraine. The main export flows of plant and animal fats, eatable 
fruits and nuts, other mixed foodstuff, food industry waste, raw and cured leather are 
directed to Poland. At the same time, Poland is also the leader in terms of volume in 
supplying meat, dairy and other animal products; preparations of grain, flour and milk; 
leather and leather products (over 50% of the total import value); animal feed; wood 
products; and fertilizers to the Lviv region. 

As far as grain – the main product of agrarian exports in the Lviv region – is 
concerned, it is necessary to note that the EU market is of secondary importance for its sale. 
In 2019, the European share of grain amounted only to 19,6% of its total export value. 
Instead, 38,4% of grain was exported to Asia (main purchasers – China, Indonesia, Saudi 
Arabia, Turkey), 36,4% of grain was sold to African countries (mostly to Egypt – 16,5%). 
On the European market, Ukrainian grain is not competitive enough due to qualitative 
parameters. 

But timber and oil seeds are in great demand on the European market due to high 
ecological standards. Almost 62% of industrial crop production exports from the Lviv 
region go to four countries (Belgium, Netherlands, France and Germany), where it is used 
as a raw material for producing bio-ethanol. For agro-enterprises of the Lviv region, China 
and India are an important fats and vegetable oils market (36,1% of export value). These 
countries have also actively expanded purchases of other kinds of production. CIS markets 
mostly purchase sugar and confectionery; the North American market mainly purchases 
processed vegetables, fruits and nuts. 

Table 4. Indicators of foreign economic activity evaluation of agribusinesses in the Western region of Ukraine 

Indicator 2014 2015 2016 2017 2018 2019 
Difference 

(+; -) 

Exports comparative advantage index 0,96 0,86 0,86 0,85 0,86 0,82 -0,14 

Imports comparative advantage index 1,00 1,07 1,00 1,06 1,09 1,06 +0,06 

Foreign trade coverage ratio 1,76 2,06 2,11 2,03 2,03 2,00 +0,24 

Export concentration index 0,348 0,322 0,288 0,308 0,301 0,281 -0,067 

Grubel-Lloyd's index 72,45 65,46 64,41 65,99 65,92 66,75 -5,70 

Source: calculated by the authors on data from State Statistics Service of Ukraine. 

As for agrarian production imports to the Lviv region, they come mainly from EU 
countries. Vegetable imports are an exception, as Turkey is in the lead (36,2%). The share 
of Turkey and Latin-American countries (Ecuador, Costa Rica) in the fruit market is also 
significant. In addition, countries of Latin America and Asia supply the main share of tea 
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and coffee imports. The significant role of CIS countries (Russia and Belarus, in particular) 
in supplying fertilizers should also be mentioned (43,6% of imports). 

An estimation of agribusiness foreign activity results using differentiation factors 
shows comparative advantages in agrarian production imports (Table 4). 

At the same time, production exports by agribusinesses at the regional level have no 
advantages in comparison with agricultural production exports of Ukraine. In addition, the 
export comparative advantage index in 2019 decreased by 0,14 points compared to 2014. 
Against a background of agrarian production increase in scale, it proves that a lot of 
Western region enterprises fail to realize their export potential and limit themselves to 
meeting home demand for food. This is partly due to the peculiarity of production 
specializations of agribusinesses in the Western region of Ukraine, especially a lower 
volume of producing the main export product – grain – in comparison with other regions. 

During 2014-2016, a positive dynamic of the foreign trade coverage ratio was 
observed. In the following years this index somewhat decreased, but the value of 
agribusiness production exports was twice as high as that of imports. Taking the export 
orientation of agrarian production in Ukraine into consideration, the probability of keeping 
the mentioned proportion in the near future is rather high. 

Commodity export concentration is an important indicator of regional foreign activity 
commodity specialization. Changes in foreign trade structure because of international 
competition on foreign markets influences a region’s export concentration and directly 
affects the expected export income of agrarian enterprises (Vitko, 2017). 

The export concentration index meaning that is received after estimation proves the 
relatively narrow structure of agribusiness production exports. The bulk of exports include 
some key products (grain, oil seeds, milk products, oil, edible fruit and nuts, wood and 
wood products). Along with this, a lot of commodity positions are not competitive enough, 
so they are promoted in foreign markets with difficulty (or are displaced from them). 
However, considerable reduction of the export concentration index for the last few years is 
a positive phenomenon, which proves the range of expansion of the products exported by 
agribusinesses in the Western region of Ukraine. 

The Grubel-Lloyd factor is one more indicator of the level of foreign activity 
development for enterprises. It enables to estimate the balance of inter-branch trade in 
mentioned goods, services or commodity groups. The dynamics of this factor aimed mainly 
at agribusiness production in the Western region of Ukraine, proves some reduction of 
inter-branch trade. But, in spite of this, for the agrarian branch the G-L factor value remains 
higher than an average level. 

This index analysis in terms of individual agrarian production groups shows that in 
2019 commodities with the highest value of Grubel-Lloyd included finished food industry 
products (99,84), products of animal origin (93,68), raw leather and leather products 
(79,46). In the year under review, fat and oils (8,17); wood and wood products (20,27) had 
the lowest index value. It should be noted that the level of inter-branch trade in the majority 
of main agribusiness commodity groups during the analyzed period decreased. 

In spite of increasing the scale of foreign economic agribusiness activity, a great 
number of agro-producers remain outside the sphere of international commodity, capital 
and technology markets and don’t consider the possibility of accessing them. The present 
foreign economic activity participants also face a number of obstacles in organizing export-
import operations. 
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Among the positive consequences of the changing foreign economic agribusiness 
activity vector within the framework of realizing the Agreement on association with the 
EU, the following can be noted:  

- Access to new capacious markets for selling agrarian products, first of all, in Europe 
and Asia;  

- Increasing producers’ income due to higher prices on the European market and 
exchange rate differences;  

- Deepening inter-economic relations with foreign partners through realization of joint 
projects; 

- Increasing investment inflow into enterprise branch;  
- Latest technology transfers;  
- Production quality improvement (including for domestic market) according to 

international standards requirements;  
- Developing new directions of agrarian production. 

 
At the same time, there are a number of negative consequences, namely: 
- Tough competitive conditions on foreign markets and additional exporter expenses 

for adapting to them;  
- Considerable reduction in export product prices because of differences in quality 

standards;  
- Barriers to exporting certain kinds of products, especially finished food products;  
- Deterioration of conditions for agro-producer activity on the domestic market 

because of lifting restrictions on food imports; 
- Duration of customs clearance and lack of logistics, which increases losses from 

product transport and storage;  
- Large organizational, sale and marketing costs. 

 
There are also considerable limiting factors for export, such as: unpredictability in the 

trade policy of Ukraine; non-transparent conditions of reimbursing VAT to exporters; 
a high level of customs bureaucratization; difficulty observing technical, sanitary and 
phyto-sanitary requirements; and also quotas for “sensible” kinds of products that are much 

lower than Ukrainian exporters’ opportunities. Quotas for certain kinds of products are used 

in the first 2-3 months of a year. 
For efficient foreign economic agribusiness activity, enterprises must gradually move 

beyond the existing export range and increase the share of finished products with high 
added value. After all, nowadays there are quite wide opportunities in Ukraine for creating 
longer production chains in the agro-industrial complex.  

When entering the international market, Ukrainian producers of agrarian goods have to 
predict and take into consideration any possible problems and obstacles they may 
encounter. Such obstacles include: oversaturation of the market with export goods; import 
quotas and restrictions set by countries; requirements for quality/safety; price and transport 
risks; actions of competitors. First of all, it is necessary for agribusinesses to increase 
quality and price competitiveness, to research market conditions and to search for available 
segments in the product market, not limited by quotas. Apart from this, it also is necessary 
for enterprise-exporters to exactly determine basic marketing activity strategies, develop 
marketing tools for their realization, and form the principles of market behavior for 
achieving competitive advantages and for strengthening integration with other food chain 
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participants. Such an approach will enable agribusiness enterprises to choose optimal 
vectors for their foreign activity and ensure that their goals are in line with the 
opportunities, resources and strategic directions of their development. 

It is expedient for agribusiness enterprises providing agro-food products for export to 
reorient their production in Ukraine by joint investment with foreign partners or by, 
franchising. At present, some enterprises of the Western region that were created with the 
help of foreign capital, work with imported loaned raw materials. After all, processing 
products in Ukraine is more profitable due to the lower cost of labour and energy compared 
to countries in the European Union. Thusly, products can be manufactured which 
correspond to international quality standards, possesses high export competitiveness and 
are more accessible for domestic consumers than similar imported goods. 

This is why forming an internal competitive environment for agrarian businesses is 
a priority stage for preparing Ukrainian agro-enterprises to enter international markets and 
to comply with international requirements. Support from state institutions must be aimed 
directly at this goal. State assistance is also important in helping to mitigate the risks of 
foreign economic activity, and in developing an effective agrarian production distribution 
system, trade and transport infrastructure, and legal protections of exporters’ interests. 

Ukrainian agro-producers, in cooperation with the Ministry of Foreign Affairs and 
organizations of commerce and industry, have to expand the network of countries with 
whom they can conduct business. In addition, one of the future strategic elements of foreign 
economic activity for Ukraine should be concluding agreements not only with certain 
prospective countries, but also with international economic subunits. Apart from the EU, 
this could include: ASEAN, NAFTA, African Continental Free Trade Area, MERCOSUR, 
European Free Trade Association, Eurasian Economic Union, Trans-Pacific Partnership and 
others. 

Coordinating actions of state institutions and large agro-corporations is necessary for 
helping small agribusiness enterprises, especially in the sphere of introducing innovational 
technologies, increasing production productivity, product quality, branding, and entering 
international markets. Coordination will help to diversify exports, extend the added value 
chain in the agrarian sphere, and ensure its development and reliability. 

Conclusion 

The conducted research of the foreign economic activity vector of agribusinesses in 
the Western region of Ukraine allowed us to draw the following conclusions: 
- Ukraine’s signing of the Ukraine-EU Association Agreement and the liberalization of 

international trade conditions that resulted from it, served to intensify foreign 
economic agribusiness activity. This factor, together with the social, economic and 
political changes in the country in 2014, considerably influenced the direction of 
export-import flows of the Western region of Ukraine – one of its largest regions. 
During the period of 2014–2019, the foreign trade agribusiness turnover in this region 
increased by 42,6%. It had a positive impact on the national trade balance, which 
increased by 593,1 million USD. For all the analyzed period, export value exceeded 
import value. 

- The Lviv region has the biggest share in agricultural product exports and imports 
among the regions of the Western region. This is due to its geographical position, 
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developed customs infrastructure, and concentration of export-oriented companies. In 
export and import value the share of the Volyn and Transcarpathian regions is also 
considerable, as powerful customs checkpoints are also located there. Export 
concentration in border regions is promoted by an indirect method of agribusiness 
trade relations with foreign partners, which are carried out through trade 
intermediaries. Only individual large agrarian enterprises perform foreign economic 
activity through direct connections. 

- The analyses of dynamic changes in the agribusiness foreign trade structure proved 
that enterprises continue to adhere to the raw material export model, thus offering 
products with low added value. In particular, plant products (cereals, oil seeds, etc.) 
and wood dominates the export structure. Instead, mainly finished food products and 
other processed products are imported. Such an activity model is unfavourable not 
only in terms of economic expediency, but also when considering structural and 
ecological threats.  

- The Ukraine-EU Association Agreement increased the role of agribusiness from the 
Western region of Ukraine in forming nation-wide export-import flows of agrarian 
production. The share of regional enterprises in providing foreign trade from Ukraine 
with leather, wood and wood products, and products of animal origin are the most 
considerable. Despite this, agribusinesses of the Western region have no advantages in 
agrarian product exports for the time being, in comparison with exports from around 
Ukraine, in general; however, they have advantage in imports. The situation with 
exports is due to the region lagging behind in producing the main export-oriented 
products (grain, oil seeds) as compared to the Central and Southern regions of the 
country. At the same time, increasing the assortment of exported products is a positive 
phenomenon enabling expansion of export geography, to occupy new market niches 
and diversify export risks.  

- Reorientation and diversification of commodity flows from CIS markets, Russia in 
particular, to EU countries and other markets (China, Turkey, Egypt, India) are the 
positive results of agribusiness activities from the Western region of Ukraine over the 
last few years. Simplifying access for Ukrainian producers to third-country markets 
became possible once Ukraine received permission to export to the European Union. 
The markets of Europe and Asia are more capacious, liberalized, and their prices 
provide higher incomes for exporters. Poland is an important partner of the Western 
region, taking the leading positions in export and import of most kinds of agrarian 
production. 

- Expanding the presence and strengthening the position of Ukrainian agribusinesses on 
the international market requires first increasing product quality and competitiveness; 
more geographical and commodity diversification of exports; a search for new market 
segments not limited by quotas; improvement in marketing strategies; establishing 
inter-economic cooperation aimed at forming integral “production-processing-sale” 

chains and increasing the share of ready-made products for export. Coordinating with 
state institutions to overcome or mitigate the risks of foreign economic activity, to 
develop international cooperation, to improve product marketing and to protect national 
producers’ interests is also extremely important. 
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Abstract. In this study, for the 2012M1-2020M1 period, the relationship between Poland’s real 
effective exchange rate and its food and animal exports were examined by the bounds test. The 
stationary analyses of variables were examined by the ADF and PP tests. According to the results of a 
cointegration test, a cointegration relation among the real effective exchange rate, food and live 
animal exports, as well as industrial production was determined. It was also concluded that the real 
effective exchange rate has a long-term negative impact on Poland's food and live animal exports. 
This research also established that a 1% increase in the real effective exchange rate in the long-term 
would decrease Poland's food and animal exports by 3.091%. Also, industrial production has 
a positive impact on Poland’s food and animal exports, as expected. It was determined that a 1% 
increase in industrial production would increase Poland’s food and animal exports by 2.803%. On the 
other hand, the error correction term coefficient was found to be -0.119, indicating that 11% of the 
imbalance in the short-term will be recovered in the next period. 
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Introduction 

Movement in the exchange rate is one of the most important factors causing 
uncertainties in commodity prices. This causes a major problem in determining the scope 
and volume of trading behaviour. However, the effect of exchange rate movement on 
exports, especially agricultural exports, is difficult to predict. With the collapse of the 
Bretton Woods Agreement in the 1970's, and with the adoption of a floating exchange rate 
regime, economists have given higher importance to examining the exchange rate and the 
effects of exchange rate volatility on import and export. Devaluation of local currency is 
expected to increase agricultural export. However, one of the important conclusions of the 
financial crises determined that large depreciation in the exchange rate has had little impact 
on exports.  

Fluctuations in exchange rates lead to uncertainties in global commodity prices, which 
in the end results in a significant problem in estimating the extent and nature of commercial 
behaviors between exporting and importing countries (Orden, 2002). The unpredictable 
nature of the exchange rate always forces risk-avoiding traders to reduce their commercial 
activities carried out in foreign countries, and this collective risk avoidance of traders 
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negatively affects the total trade of the country by reducing export and import volumes. 
However, it should be noted that exchange rate fluctuations may also have a positive or 
negative impact on the economy, especially with respect to agricultural sectors. 

The Polish exchange regime has recently been converted to a floating regime from 
a fixed exchange rate. After the accession of Poland into the European Union, exchange 
rate has become more important for the Polish economy than ever before (Bańbuła, 
Koziński, Rubaszek, 2011). Ozturk and Kalyoncu (2009) found that the real effective 
exchange rate has had a negative impact on Poland’s exports. 

Agricultural exports include various food products. Through the period of this study, 
an average of 11% of Poland’s total exports were food and animal exports. In fact, Poland 
is a major regional exporter of fruit, some types of vegetables, and mushrooms (FAO, 
2020).  

The primary objective of this study is to determine the impact of the real effective 
exchange rate on food and live animal exports, one of Poland’s major export groups.  

The objective of this study is to determine whether exchange rate fluctuations have 
a significant impact on agricultural products export of Poland in the period 2012-2020, and 
to examine whether policies focusing on reducing exchange rate fluctuation will expand 
export markets of Poland. In order to achieve the set objective the following variables were 
used, ie: Real Effective Exchange Rate, Advanced Economies Industrial Production, 
Poland's Food and Live Animal Exports, respectively from BIS, OECD and Eurostat 
databases. The study also assesses the behavioral coverage of trade flow settings in 
response to exchange rates within a cointegration framework. The framework developed in 
this study enables the characterization of adjustment towards equilibrium when deviations 
from predicted actual trade flows take place while allowing determinants of trade flows.  

Literature Review 

For quite some time, the importance of the exchange rate on agricultural exports has 
been overlooked in the literature of agricultural exports. Schuh (1974) states in his 
pioneering study that the exchange rate is an important variable affecting trade, 
demonstrating the importance of the exchange rate on agricultural exports.  

Vellianitis-Fidas (1976) have tested the hypothesis that changes in exchange rates had 
a significant effect on the agricultural export demands of the United States. As a result of 
the analysis conducted using the OLS method in the study, they concluded that the 
exchange rate change in the US dollar does not significantly affect agricultural trade. 

Pick (1990) analyzed the impact of exchange rate risk on U.S. agricultural trade flows 
with regards to ten countries with data covering 1978-1987 years. While the results of the 
study support that the real exchange rate is significant in determining U.S. agricultural 
export rates, the said data indicates that they do not show that exchange rate risk is always 
significant.  

Cho, Sheldon, and McCorriston (2002) studied the effect of medium-and long-term 
exchange rate uncertainty on agricultural trade, which had not been evaluated beforehand 
by using bilateral trade flow data from 10 developed countries between 1974 and 1995 
years and compared the impact on agricultural trade, which is associated with other sectors. 
In accordance with finding of the study agricultural trade is more negatively affected by 
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medium-and long-term uncertainty with respect to real exchange rate compared to other 
sectors. It has been suggested that exchange rate uncertainty in agricultural trade is more 
fragile than the level indicated by total data and the negative impact of trade growth on 
agricultural goods is greater compared to other sectors. Kandilov (2008) expanded the 2002 
study conducted by Cho, Sheldon and McCorriston et. al., and concluded that exchange rate 
volatility has a negative impact on agricultural trade carried out between G-10 countries. 
Kandilov also obtained findings in his study that reached the same conclusion as Cho and 
et. al. 

Buguk, Işık, Dellal, and Allen (2003) examined the effects of exchange rate and 
volatility on the basis of Turkey's agricultural exports regarding dried fig and grape rates 
between 1982-1998 and tobacco export data between 1986-1995 years by using Johansen 
cointegration and Granger causality tests. The authors conclude that changes in exchange 
rate value directly affect prices for consumers and producers. Although there are methods 
of hedging against exchange rate risk, they noted that high exchange rate risk is an 
important factor in reducing exporters' export supplies. They also specified that the effects 
of the exchange rate on trade depend on various exporter characteristics and secondary 
effects such as the discount rate, amount of money farmers receive to fund their activities. 

Fidan (2006) examined the dynamics of agricultural exports, imports and real effective 
exchange rates in his study covering 1974-2004 years by using the techniques of Granger 
causality and Johansen cointegration tests. The results of the study indicated that there is 
a relationship between the foreign market and the real effective exchange rate. According to 
the results of the Granger causality test, it was determined that the export is REER's 
Granger causality, but the opposite is not valid. The coefficient of REER calculated in the 
export model was calculated as positive. 

Baek and Koo (2009) expanded the number of studies in this field by examining the 
short-and long-term effects of exchange rate changes with respect to the U.S. agricultural 
trade balance. Within the framework of the ARDL approach, it was aimed to measure the 
impact of exchange rate changes on agricultural exports and imports at the bilateral level 
that took place between the United States and its 10 major trading partners for the period of 
1975-2004 years. The study indicated that in the long run, U.S. agricultural exports are 
highly sensitive to bilateral exchange rates and foreign income, while U.S. agricultural 
imports are mostly sensitive to U.S. domestic income. On the other hand, in the short term, 
both bilateral exchange rates and revenues in the U.S. and its trading partners were found to 
have significant effects on U.S. agricultural exports and imports. 

Erdem, Nazlıoğlu, and Erdem (2010) analyzed the effects of exchange rate level and 
uncertainty on bilateral agricultural trade with Turkey's 20 major trading partners on the 
basis of annual data for the period of 1980-2005 years with panel cointegration. 
Experimental findings of the study indicated that the exchange rate level was less 
associated with trading volume than exchange rate uncertainty. In addition, exchange rate 
uncertainty is associated with both imports and exports for small trade volumes, but this 
relationship is stronger in imports than in exports. They concluded that income growth in 
Turkey is related to imports and income growth in trading partners is related to exports. 

In his study regarding relationship between exchange rate and dried apricot trade using 
the VAR method with monthly time series covering the period 2003-2008 years, Gündüz 
(2010) concluded that the exchange rate had a significant effect on dried apricot exports 
and that 20% of the total change in dried apricot exports was explained by the change in 
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exchange rate. It was determined that applying a standard faulty shock to exports and 
exchange rates, respectively caused instability in export values and exchange rate until the 
11th period, and in the long term it was concluded that instability was eliminated. 

Erdal, Erdal, and Esengün (2012) examined the effects of real effective exchange rate 
fluctuation on Turkey's agricultural exports and imports using Johansen cointegration and 
Granger causality tests on the basis of data from 1995-2007 years. According to the results 
of empiric analyses, they concluded that in the long term, there is only causation from 
REERV towards agricultural exports. Increases in exchange rates increase agricultural 
exports, meaning that Turkey's agricultural exports are significantly affected by movements 
in real effective exchange rates. 

Mao (2019) examined China's food industry using panel data analysis techniques for 
1998-2017 years and as a result of the study they have found that there is a positive 
relationship between real exchange rates and agricultural exports at firm-product-country 
level.  

In his study covering the period of 1980-2017 years Ng’ong’ola (2020) examined the 
effect of exchange rate movements on agricultural products trade in Malawi using the 
ARDL bounds test. As a result of the study, no long-term relationship was found between 
the exchange rate and the export of agricultural products.  

Model and Data 

The variables used in this study are Poland’s food and live animal exports, real 
effective exchange rates, and advanced economies industrial production. The monthly data 
covers the period between the first month of 2012 and the first month of 2020. Series are 
adjusted for seasonality through the Census X-13 approach.  

Table 1. Variables Used in Analyses 

Abbreviation  Period Explanation Source 

LNREER 2012M1-2020M1 Real Effective Exchange Rate BIS  

LNIP 2012M1-2020M1 Advanced Economies Industrial Production OECD  

LNEXP 2012M1-2020M1 Poland’s Food and Live Animal Exports Eurostat 

Sources: Authors own study. 

The following specification was used in the empirical model to examine the 
relationship among Poland’s food and animal exports, real effective exchange rate, and 
industrial production by using time series approach.  

!"#$%& = '( + ')!"*##*& + ',!"-%& + .&    (1) 

LNEXP represents the natural logarithm of Poland’s food and live animal exports 
while LNREER and LNIP represent the natural logarithm of Poland’s real effective 
exchange rate obtained from the Bank of International Settlements (BIS) and advanced 
economies industrial production which is used for the world income obtained from the 
OECD database, respectively.  
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Methodology and Empirical Results 

First of all, for the empirical analysis, stationarity levels of the variables were 
examined by applying the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests. 
After determining the stationary levels of the variables, the cointegration relationship 
among the variables was investigated through the bounds testing approach developed by 
Pesaran, Shin, and Smith (2001).  

Stationary Tests 

In the study, the ADP and PP unit root tests were used for the stationarity analysis. 
The results of these tests for LNEXP, LNREER, and LNIP are presented in Table 2. 
According to the test results, variables of the study have unit root by both the ADF and PP 
tests. However, when the first difference of the variables is taken, the stationary hypothesis 
is accepted. 

Table 2. Results of Stationarity Tests 

ADF 

At Level 

    LNEXP LNIP LNREER 

With Constant t-Statistic -0.663 -0.963 -1.796 

  Prob. 0.850 0.764 0.381 

With Constant & Trend  t-Statistic -3.123 -1.381 -2.188 

  Prob. 0.107 0.861 0.490 

Without Constant & Trend  t-Statistic 3.374 2.002 0.182 

  Prob. 1.000 0.989 0.737 

At First Difference 

    d(LNEXP) d(LNIP) d(LNREER) 

With Constant t-Statistic -15.804 -9.147 -9.742 

  Prob. 0.000 0.000 0.000 

With Constant & Trend  t-Statistic -15.707 -9.100 -9.697 

  Prob. 0.000 0.000 0.000 

Without Constant & Trend  t-Statistic -14.632 -8.860 -9.794 

  Prob. 0.000 0.000 0.000 

PP 

At Level 

    LNEXP LNIP LNREER 

With Constant t-Statistic -1.322 -1.019 -1.808 

  Prob. 0.617 0.744 0.375 

With Constant & Trend  t-Statistic -10.241 -1.532 -2.239 

  Prob. 0.000*** 0.812 0.463 

At First Difference 

    d(LNEXP) d(LNIP) d(LNREER) 

With Constant t-Statistic -26.213 -9.183 -9.910 

  Prob. 0.000**** 0.000 0.000 

With Constant & Trend  t-Statistic - -9.138 -9.881 

  Prob. - 0.000 0.000 

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant  
b: Lag Length based on SIC 
c: Probability based on MacKinnon (1996) one-sided p-values. 
Sources: Authors own estimation. 
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Cointegration Test 

In this study, the relationships among Poland's food and live animal exports, the real 
effective exchange rate, and industrial production were analysed with the Autoregressive 
Distributed Lag (ARDL) bounds test, which was developed by Pesaran et al. (2001).  

An advantage of this approach is that classical cointegration techniques is that while 
Engle and Granger (1987); Johansen (1995), require that all variables be stationary at the 
same level, it can be applied regardless of the levels of stationary at first order I(1). Thus, it 
eliminates the pre-test problems associated with standard cointegration tests. In addition, 
ARDL is more robust, effective and performs better for smaller or finite sample sizes than 
other co-integration techniques (Narayan, Narayan, 2006; Pesaran et al., 2001). 

For the bounds test, the unlimited error correction model (UECM) should be used 
initially. The version of the UECM modified to present model is presented in Equation 2 
below. 

/!"*#$%& = '( +0')1
2

13)
/!"*#$%&41

+50',1/!"*##*&41
2

13)

+0'61/!"-%&41 + '7!"*#$%&4) + '8!"*##*&4) + '9!"*-%&4) + :&
2

13)
 

(2) 

In the model, t represents the trend variable, and p the lag value. In the study, the Schwarz 
information criterion was used to determine the optimal lag value for the bounds test. The null 
hypothesis formed for the existence of a cointegration relation can be expressed as: 
H0:α4=α5=α6=0. The calculated F-statistic values are compared to the upper and bottom limits 
at the table in Pesaran et al. (2001) in order to either reject or accept the null hypothesis. If the 
calculated F-statistic is lower than the critical bottom limit in the table, a cointegration relation 
does not exist. If it is between the bottom and upper critical limits, no exact interpretation 
regarding the cointegration relationship can be made. However, if the calculated F-statistic 
value is greater than the upper critical limit in the table, a cointegration relation exists. 

Table 3. ARDL Bounds Test Results 

F-Bounds Test  Null Hypothesis: No levels relationship 

Test Statistic Value Significance Level I(0) I(1) 
      Asymptotic: n=1000 

F-statistic 4.836 10% 2.63 3.35 

k 2 5% 3.1 3.87 

    2.50% 3.55 4.38 

    1% 4.13 5 

Actual Sample Size 94   Finite Sample: n=80 

    10% 2.713 3.453 

    5% 3.235 4.053 

    1% 4.358 5.393 

Sources: Authors own estimation. 
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According to the results indicated in Table 3, since the calculated F-statistic value of 
4.836 is greater than the upper critical value at 5% significance level, a conclusive long-
term relationship among variables can be seen. 

Autoregressive Distributed Lag Model  

After a cointegration relation was determined among the variables, short-term and 
long-term relations between the real exchange rate and food and live animal exports were 
examined using the (ARDL) model. The ARDL model used in this study is given below in 
Equation 3. 

LNEXPt=α0+; α1tLNEXPt-i
k
i=1 + ; α2tLNREERt-i+; α3tLNIPt-i+<& m

i=1
l
i=1  (3) 

In Equation 3; k, l, and n indicate the lag values. The optimal lag lengths for the 
ARDL model were determined by the Schwarz information criterion. The ARDL model 
results are given below in Table 4. 

Table 4. ARDL Model Estimation Results 

Selected Model: ARDL(3, 0, 1) 

Variable Coefficient Std. Error t-Statistic Prob.*  

LNEXP(-1) -0.004 0.087 -0.051 0.960 

LNEXP(-2) 0.330 0.078 4.221 0.000 

LNEXP(-3) 0.555 0.086 6.468 0.000 

LNIP 0.335 0.257 1.305 0.195 

LNREER 0.832 0.351 2.369 0.020 

LNREER(-1) -1.201 0.372 -3.229 0.002 

C 2.621 1.118 2.345 0.021 

Diagnostic Tests 

Autocorrelation 1.54[0.21] 

Normality 1.37[0.50] 

Heteroskedasticity 1.34[0.24] 

Ramsey 0.15[0.69] 

Sources: Authors own estimation. 

Lon-term Relationship 

After determining the relationship among the variables, long-term coefficients of the 
ARDL model were estimated. Table 5 presents the long-term coefficients of the variables.  

Table 5. Long Term Estimation Results of the ARDL Model 

Variable Coefficient t-Statistic Prob. 

LNIP 2.803 2.413 0.018 

LNREER -3.091 -2.795 0.006 

C 21.925 2.620 0.010 

Sources: Authors own estimation. 
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The long-term results reported in Table 5 show that the real effective exchange rate 
has a negative impact on Poland's food and live animal exports. For instance, it was found 
that a 1% increase in the real effective exchange rate would decrease Poland's food and live 
animal exports by 3.091%, whereas a 1% increase in industrial production would increase 
Poland’s food and animal exports by 2.803%.  
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Fig. 1. Plot of Cumulative Sum of Recursive Residuals 
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Figure 1 and 2 show the CUSUM and CUSUMSQ plots. CUSUM and CUSUMSQ 
plots do not exceed critical limits, meaning that there is no evidence of any significant 
structural instability in the model. 

Short-Term Relationship 

In the study, the relationship between the variables was examined by the error 
correction model, which is based on the ARDL model. The error correction model which 
was adapted to this study is presented in Equation 4. 

>LNEXPt=α0+α)ECt-1 +0 α2i>LNEXPt-i

k

i=1

+ 0 α3i>LNREERt-i+0 α4i>LNIPt-i+ 

m

i=1

l

i=1

εt 

(4) 
Table 6. Estimation Results of the Error Correction Model Based on the ARDL 

Variable Coefficient Std. Error Prob. 

D(LNEXP(-1)) -0.884 0.080 0.00 

D(LNEXP(-2)) -0.554 0.082 0.00 

D(LNREER) 0.831 0.338 0.02 

ECT(-1) -0.119 0.026 0.00 

Sources: Authors own estimation. 

The coefficient of error correction term indicates the degree to which the short-term 
imbalance is corrected in the long term. Given that the error correction term coefficient is 
negative and significant as expected, there is an indication that 11% of an imbalance in the 
short-term will be recovered in the next period. 

Conclusion 

The relationship between Poland's food and animal exports and the real effective 
exchange rate was examined by using monthly data for the period of 2012-2020. First of 
all, the stationarity of the series was examined by the ADF and PP tests. The short- and 
long-term relationships between Poland's food and animal exports and the real effective 
exchange rate was examined by ARDL model. According to the results of ARDL model, as 
expected, real effective exchange rate negatively and significantly affects Poland's food and 
animal exports in the long-term. The long-term coefficient of the real effective exchange 
rate was found to be -3.091, indicating that a 1% increase in real effective exchange rate in 
the long-term would decrease Poland's food and live animal exports by 3.091%. A strong 
PLN increases the relative price of the product in the rest of the world, which reduces both 
the quantity of the exported product and the demand. However, a 1% increase in industrial 
production would increase Poland’s food and animal exports by 2.803%.  

The results of the study indicate findings supporting Baek and Koo (2009); Erdal et al. 
(2012); Erdem et al. (2010); Fidan (2006); Gündüz (2010); Mao (2019); Pick (1990) who 
concluded that the real effective exchange rate had an effect on agricultural export in 
parallel with the expectations in the literature. However about whether the effect is positive 
or negative it has been identified that increases in the real effective exchange rate reached 
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in the work of Cho et al. (2002); Kandilov (2008) to support the negative impact on 
agricultural exports, decreased Poland's food and live animal exports. 

Also it should be pointed out that Poland, similar to other emerging market countries, 
often specializes in the production and export of raw materials and agricultural products as 
well as labour and material-consuming processed goods. Prices of these products are often 
shaped in organized markets, therefore producing and exporting countries have limited 
influence on the level of foreign exchange prices. On the other hand, the currencies of these 
countries are more often than the currencies of highly developed countries the object of 
speculative attacks, which may result in unpredictable changes in their rates (Gryczka, 
2018). 

While Poland is a member state of the European Union, it is not a part of the monetary 
union. Some countries have had dramatic negative experiences being part of the monetary 
union in times of financial crisis. This study has determined that the exchange rate does 
indeed have a significant effect on exports of agricultural products in Poland, an EU 
country which uses its own local currency. 
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Abstract. Genetically Modified (GM) crops are crops modified through genetic engineering to 
improve their quality. Although safety concerns about genetically modified organisms (GMOs) are 
still being debated, the food security benefits have led to adoption by many counties. In Nigeria, 
where most farmers are uneducated and likely unaware of the agricultural technology, the government 
approved its first biotechnology crop for commercialization in 2018. Level of farmers’ awareness is 

crucial to acceptance of GM crops, although; this has not been fully explored in the literature. 
Therefore, this study aimed to assess farmers’ awareness for GM crops and the factors that determine 
their awareness in Oyo state, Nigeria, using primary data collected in 2018 with the aid of well-
structured questionnaires from 242 smallholder farmers. Principal component analysis and Tobit 
regression model were used for data analysis. Results showed that farmers were aged 43 years with 
farm size of 3.57 ha, farming experience of 14 years and 11 years of education. Most farmers were 
male (71.90%), married (67.36%), not members of farmer groups (64.46%) and sourced their seeds 
from non-credible sources (85.12%). Most farmers (52.07%) had either not heard of or did not know 
of any benefits/costs of GM crops, hence; were not aware of GM crops. Factors that influenced 
awareness of GM crops were being a male farmer, years of education and source of seeds. The study 
concluded that increasing years of education and ensuring use of credible seed sources will increase 
awareness of the costs and benefits of GM crops among farmers. 

Keywords: GMOs, smallholder farmers, awareness for GM crops, Credible seed sources, Agricultural 
technology 

JEL Classification: O13, O30, O31, O33, O55 

Introduction 

Genetically Modified Organisms (GMOs) are organisms that have been modified by 
the application of recombinant Deoxyribo-Nucleic Acid (DNA) technology or genetic 
engineering which alters a living animal or plant genetic material (Yasin and Mulugeta, 
2015). Hence, Genetically Modified (GM) crops have their genetic material, that is, DNA 
modified through non-natural means such as through the introduction of a gene from 
a different plant. Agricultural biotechnology is the foundation for conventional breeding, 
tissue culture and GM crops. Its history can be traced to the mid-1980s, with the initiation 
of China’s National High-Tech program. Currently, more than 200 different GM crop 
varieties had been created worldwide (Fernandez-Cornejo et al, 2014). Commercial 
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planting of GM crops started in the United States of America (USA) in 1996 and the 
adoption rate of GM has been the fastest in the history of agricultural technology (James, 
2008). About 40% share in the global area planted to GM crops is in the USA and the 
largest proportion of GM crops with respect to soybeans, cotton, and corn are produced in 
the United States (USDA, 2016; Fernandez-Cornejo et al, 2014 and James, 2014).  

The spread of GM crops has also been rapid and wide in the Americas and Asia (Bett 
et al; 2010). In 2012, GM crops were planted on 170 million hectares of arable land 
worldwide, with a global value of $15 billion for GM seeds (Fernandez-Cornejo et al, 2014). 
In 2016, the total acreage of genetically modified crops worldwide increased to about 
185.1 million hectares (The Statistics Portal, 2017). Further, assessment of the global benefits 
from the cultivation of GM crops showed yield impacts in the direct farm income benefit 
calculations and also cost savings of reduced fuel use from less frequent herbicide or 
insecticide applications and a reduction in the energy use in soil cultivation (Brookes and 
Barfoot, 2018). Biotechnology has been widely acknowledged as a modern tool that holds the 
potential to improve agricultural production (Kagai, 2011). Global food security and nutrition 
is at the heart of GM crop development in addition to income generation and environmental 
protection for resource poor farmers (Eric et al., 2014). It is widely considered globally, that 
GM crops are also one of the potential tools for increasing agricultural productivity. 

In Africa, benefits from biotechnology and GM crops are expected to be large, 
especially given stagnating economies and food production, decreasing per capita food 
production and an expected increase in the number of poor people over the foreseeable 
future (Rosegrant et al., 2001). The use of genetically modified (GM) crop technology in 
solving food security challenges and poverty reduction is an ongoing global debate, 
acceptance has been slow relative to other developing continents like South America and 
Asia. There is still concern on both the health benefits and problems of consuming GM 
crops. According to Medical News Today (2019), GM crops are believed to have a higher 
potential of triggering allergic reaction because they may contain genes from an allergen 
although, no such reports have been received by health authorities. Further, consumption of 
GM crops is believed to contribute to cancer development since the disease is caused by 
mutations in DNA, although the evidence to prove this claim is yet to be seen. There are 
also concerns that disease-resistance genes in food can transfer to cells in the body and 
make human beings resistant to drugs such as antibiotics, although, the risk is very low. 
The several health concerns of GM crops require more research to reach a conclusion. 
Hence, most African nations have ongoing research activities, particularly on staple foods. 
Only Burkina Faso, Egypt, and South Africa use commercialized GM crops, while Kenya, 
Nigeria, and Uganda have been slow in adopting the technology (Racovita., 2013; Karembu 
et al., 2009). South Africa was the first country in Africa to release commercial GM crops 
(Eicher et al., 2006). The country’s acreage cultivated to GM crops has been increasing by 
2.6% while total acreage stands at about 2.73 million ha; mostly maize, cotton and soybean 
(Agaba, 2019 and Adenle, 2011). Farm income benefits of GM HT soybeans in 2016 
accruing to South Africa was about $38.4 million while farm income benefits of GM IR 
cotton accruing to Burkina Faso was $204.6 (Brookes and Barfoot, 2018). These income 
gains are expected to have significant impacts on poverty and food security of farmers. 

In Nigeria, there are no genetically modified organisms officially grown but with the 
new National Biosafety law enacted in 2015, Nigerian government officials publicly noted 
their interests in the commercialization of certain products such as cotton, maize and 
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herbicide-tolerant soybeans (USDA, 2016). Nigeria has adopted a National Biotechnology 
Policy designed to take advantage of the potential benefit impact in agriculture, industry, 
healthcare delivery and the environment (National Biosafety Management Agency, 2018). 
This policy instrument is proposed to give authority to the National Executive Organization 
to establish the necessary legal instrument and procedure to guide the implementation of the 
protocol, based on sound scientific, economic, social, cultural and ethical considerations. 
All the officially approved GM crops in Nigeria are under experimental fields. Another 
source of potential introduction of GM foods is through commercial importation of food 
containing ingredients from corn and soy (Subulade et al., 2007). 

Adoption of genetically modified (GM) crops could contribute toward alleviating food 
insecurity in Nigeria (Yasin and Mulugeta, 2015), however, the preference of the farmers 
which are crucial to the acceptance of GM products have not been fully explored. The other 
subject for consideration include low awareness and a lack of information on GM crops. 
Many farmers are either not aware or less informed about GM crops (Oladele and 
Akinsorotan, 2007). Tegegne et al. (2013) affirmed that the information reaching the end 
users and producers of GM crops should be informative, easy to understand and user-
friendly. Several reasons have been advanced for the reluctant and skeptical attitudes 
towards GMO-based technology, including a lack of public understanding of the science, 
difficulties in defining what GMOs are exactly, ethical or religious beliefs and little or no 
perception of the benefits that GMOs can bring (Comstock, 2002). People tend to fear what 
they don’t understand and biotechnology is something a lot of people assume is too 

technical or too complicated to comprehend (Mahaletchumy and Brian, 2015). The 
importance of farmers acceptance in the deployment of GM technology is now widely 
accepted, and documented in a large body of research in many countries, although few in 
Africa (Kagai, 2011). Farmers are caught in the middle, they would like to use GM 
products, which are often cheaper and have other desirable traits, but they cannot do this if 
there is no substantial information about the price, dissemination and accessibility of the 
seeds in addition to other necessary information (Bett et al., 2010). 

Although the debate is ongoing over the cultivation of genetically modified crops in 
Nigeria the opinion of the farmers seems to be lost in the debate; even though they are in 
a unique position to assess the product quality, viability and desirability. Farmers’ opinions 
are not often considered when formulating policies related to agriculture in Nigeria and this 
has made many policies to fail even at inception (Ademola et al., 2014). According to Bett 
et al. (2010), farmers are considered to be consumers of seed as a production input hence, 
their preference of one variety over another will be based on the utility they obtain from its 
attributes and this depends on their own socioeconomic characteristics, among others. 
Consumers’ opinion is the key element of the GM debate. It is no use developing crop 
technologies if the consumers are not interested in the food that they produce (Kimenju et 

al., 2011). Their first-hand knowledge could be useful in adapting the new technology to 
their real needs and could help to resolve the disputes between defenders and critics of GM 
crops more objectively (Tegegne et al., 2013). 

Although many studies (Ademola et al., 2014; Okigbo et al., 2011; Subulade et al., 
2007) have been done on genetically modified crops in Nigeria, in the areas of food 
security, health and benefits. Similarly, several studies exist on the awareness of farmers in 
Nigeria on areas of innovative farmer-facilitations such as crop insurance and other 
agricultural technology (Kumar et al., 2011, Ogwuche et al., 2016; Duhan and Singh, 



Genetically Modified Crops’ Technology and its Awareness among Smallholder Farmers…      61 

2017). However; there is a dearth of research on the farmers’ awareness about GM crops. 
The importance of farmers’ awareness is critical to the assessment of agricultural seeds and 
crops. Hence, this study aimed to assess farmers’ awareness of GM crops and the factors 
that determine their awareness in Oyo State, Nigeria. 

Materials and methods 

The study was conducted in Oyo state, southwestern Nigeria. It is one of the most 
populous states in the country with a population of 5,580,894 (NBS, 2012) and coordinates 
8°00′N 4°00′E. It is an inland state with its capital city, Ibadan being the largest city in 
West Africa. Oyo state is bounded in the north by Kwara State, in the east by Osun State, in 
the south by Ogun State and in the west partly by Ogun State and partly by the Republic of 
Benin. The state covers approximately an area of 28,454 square kilometers. The dry season 
lasts from November to March while the wet season starts from April and ends in October. 
Average daily temperature ranges between 25 °C (77.0 °F) and 35 °C (95.0 °F), almost 

throughout the year. There are thirty-three (33) Local Government Areas in the state of 
which only six are urban. The major occupation of the people is farming particularly those 
in the rural areas. Some of the crops cultivated are cassava, yam, maize, plantain, cocoa, oil 
palm and orange trees.  

Primary data was collected for this study with the aid of well-constructed 
questionnaires from small holder farmers in Oyo state. Data collection was carried out in 
2018. Information was collected on the farmers’ socio economics characteristics and their 
awareness on GM crops. A multi-stage sampling technique was adopted for this study. 
Firstly, the six urban local government areas (LGAs) in the state were screened out of the 
33 local government areas since most small holder farmers are found in the rural areas. The 
second stage was the random selection of 5 local government areas (LGAs) from the rural 
local governments namely Kajola, Oluyole, Lagelu, Ido and Olorunsogo local government 
areas. The third stage involve the random selection of 5 wards from each of the selected 
LGAs. The fourth stage was the selection of one village out of each of the 5 wards selected. 
The last stage was the selection of maize farmers which was proportionate to the size of the 
villages selected. Although 250 respondents were surveyed only 242 maize farmers were 
used for the analysis due to incomplete questionnaires. 

The data collected was analyzed using principal component analysis and tobit 
regression model. Principal component analysis was employed to identify the level of 
awareness for genetically modified crops among farmers in Oyo state. The evaluation of 
awareness was relative since it was based on the mean value of the number of farmers who 
were aware of GM crops. A question was asked if the farmers were aware of GM crops and 
whether they could state some benefits and/or costs of the agricultural technology. The 
study termed farmers that said they were aware and could also state at least one benefit 
and/or cost of GM crops as the farmers who were aware while others who had not heard of 
or did not know any benefit/cost as not aware. 

2
3! "of"the"mean"of"index"was"used"to"determine"the"level"of"awareness"of"the"farmers 

#"2 3! "$%"&'()" = 1*high"awareness"level) 
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The factors that determine the level of farmers’ awareness for genetically modified 

crops in Oyo state was achieved through the use of tobit regression model. Following 
Kumar (2011), the model is specified thus: 

-. = /4 5 /676 5 /878 5 /979 5 /:7: 5 /;7; 5 /<7< 5 />7> 5 /?"7?" 5 /@7@ 5 A.  

Where T1= the level of farmers’ awareness for genetically modified crops, 
w0 = intercept, 
w1... w7 =parameters to be estimated, 
s1= years of education (years), 

 s2= Marital status (married=1, otherwise=0), 
s3= Farm size (in ha), 
s4 = Farming experience (years), 
s5= income of the farmers (in naira), 
s6= gender of the farmers (male =1, female =0), 
s7= membership to farmers’ group (Yes=1, No=0), 
s8=source of seed (credible source; ADP, research institution and other government 
agencies=1, non- credible source; market, friends, personal plot and others=0), 
s9=age of the farmers (years). 

Table 1. A priori expectation for determinants of farmers’ awareness for GM crops 

S/N Variables Expected signs 

1 Years of education + 

2 Marital status + 

3 Farm size + 

4 Years of farming experience  + 

5 Gender  +/- 

6 Membership to group + 

7 Source of seeds + 

8 Age of the farmer - 

Source: Authors’ own research. 

Results and Discussion 

The description of the farmers’ socioeconomic characteristics is presented on Table 2. 
The result reveals that most of the farmers (39.67%) were within the age range of 41-50 
years while the mean age was about 43 years. This suggests that most of the farmers were 
still in their active ages and may be open to the new innovation of GM crops. This agrees 
with the result of Bayissa (2014) that most small holder famers are between 41-50 years of 
age. Moreover, over 70% of the farmers were male. This implied that farming was a male 
dominated activity in the rural area and agrees with the result of Aromolaran et al, (2017) 
that most farmers are male. Majority were also married (67.36%), indicating that they may 
have information of GM crops since most couples discuss and share new ideas with one 
another. Further, more than half (55.37%) of the farmers had farm sizes of between 1-5 ha 
while the mean farm size was 3.57 ha, showing that most farmers were small holders. With 
respect to the farm experience, however; the results showed that most farmers (44.21%) had 
over 10 years of experience, implying that they can make informed decisions about quality 
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of planting material and produce. The mean years of farming experience was about 
14 years. This result is not close to Ojeleye (2018) that found farming experience to be 
about 20 years for small holder farmers. Furthermore, half of the farmers had between 7-12 
years of formal education with the mean years of formal education being about 11 years. 
This suggests that majority of the farmers have above mere basic education and may 
therefore have a good understanding of the innovation and be disposed to GM crops. 
Further, most of the farmers (64.46%) did not belong to any farmer group. This may have 
negative implications for awareness of GM crops as farmers often get information on 
innovations from farmers groups. Finally, most farmers (85.12%) purchase their seeds from 
non-credible sources. These include seeds sales points that are not from the Agricultural 
Development Project (ADP), research institutions and other government agencies but rather 
from the open market, friends, farmers’ personal plot and other of such sources. This may 
also have negative implications for the farmers’ awareness of GM crops. 

Table 2. Socioeconomics characteristics of farmers by GM crop awareness status  

Variables Frequency Percentage Mean SD 

Age (years) 
 

   

< 30 24 9.92   

31 – 40 79 32.64   

41 – 50 96 39.67   

>50 43 17.77 42.89 9.38 

Gender  
 

   

Male 174 71.90   

Female 68 28.10   

Marital status 
 

   

Married  163 67.36   

Unmarried 79 32.64   

Farm size(ha) 
 

   

<1 68 28.1   

1 – 5 134 55.37   

6– 10 32 13.22   

Above 10 8 3.31 3.57 4.19 

Years of farming experience     

<5 70 28.93   

5-10 65 26.86   

>10 107 44.21 13.72 10.83 

Years of education     

0-6 48 19.83   

7-12 121 50.00   

>12 73 30.17 11.32 3.92 

Membership of farmers’ group     

Yes 86 35.54   

No  156 64.46   

Source of seeds     

Credible source 36 14.88   

Non-Credible source 206 85.12   

Source: field survey, 2018. 
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The awareness level of the farmers for GM crops is shown on Table 3. The results 
reveal that most farmers (52.07%) are not aware of GM crops. This could be due to the fact 
that most of the farmers do not source their seeds from credible sources where information 
on GM crops could be obtained. This agrees with Oladele and Akinsorotan (2007) that most 
farmers do not have information on GM crops. 

Table 3. Awareness of GM crops among farmers 

Awareness of GM crops Frequency Percentage 

Aware 116 47.93 

Not aware 126 52.07 

Source: field survey, 2018. 

The probit regression estimates for the determinants of farmers’ awareness for 
genetically modified crops in Oyo state are presented on Table 4. The Log likelihood value 
is 57.18, LR chi2 (9) is 43.34 and Prob.>chi square is 0.00 which indicate that the model is 
statistically significant in explaining the independent variables, hence; the model fits the 
data. Gender was significant at 10% having a positive relationship with awareness of the 
farmers. This implies that the awareness of the farmers for GM crops increases with being 
a male farmer by 0.05%. This could be due to the fact that male farmers are usually more 
interested in new technologies than female farmers (Shauri et al. 2009). Hence the male 
farmers are more likely to make enquiries about new innovations and technologies in 
farming. They are also more likely to listen to news than their female counterparts. This 
result is in accordance with Xun et al. (2017) that being a male positively influence 
awareness level. Similarly, years of formal educational was significant at 1% and had 
a positive relationship with farmers’ awareness for GM crops. Hence, the awareness of the 
farmers for genetically modified crops increases with an additional year of farmers’ formal 

education by 0.07%. This is expected and is consistent with Erkie (2016). 
Membership of farmers’ group was significant at 10% and had a negative relationship 

with the awareness of genetically modified crops. This indicates awareness to GM crops 
increases with non-membership of a farmers’ group by 0.07%. This is contrary to 
expectation as found by Kumar (2011) and Tanko and Opara, (2010) that membership of 
farmers’ group has a positive relationship with the awareness for GM crops. However, the 
negative relationship could be as a result of most farmers not belonging to farmers’ groups 
and hence relying on other sources for information on innovations. Finally, source of seeds 
shows a positive relationship with awareness level for the genetically modified crops. The 
result is significant at 5% and shows that as farmers get seeds from a credible source such 
as research institute, ADP and government agencies, probability of being aware of GM 
crops increases by 0.08%. This is expected as most credible seed sources share information 
and ideas about innovations and even organize trainings and meetings with the farmers. 
This is consistent with Tanko and Opara, (2010) that level of awareness for innovation 
increases as farmers’ source planting material from credible sources. 
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Table 4. Tobit regression of awareness level for genetically modified crops 

Variables Coefficient Std. Err. T P>t dy/dx 

Gender 0.05* 0.03 1.66 0.10 0.05 

Age 0.00 0.00 1.58 0.12 0.00 

Years of education 0.07*** 0.02 3.92 0 0.07 

Marital status -0.02 0.03 -0.83 0.4 -0.02 

Farmer experience 0.00 0.00 0.87 0.39 0.00 

Farm size -0.01 0.00 -1.46 0.15 -0.01 

Farmers group -0.07** 0.03 -2.51 0.01 -0.07 

Source of seeds 0.08** 0.04 2.35 0.02 0.08 

_cons 0.53 0.08 6.97 0  

/sigma 0.19 0.01 
  

 

LR chi2(9)       = 43.34 
Prob > chi2      = 0.00 
Log likelihood =  57.18 

.***,**, * imply statistical significance at 1%, 5% and 10% levels, respectively. 

Source: field survey, 2018. 

Conclusion 

The modification of crops through genetic engineering to enhance their value gave rise 
to Genetically Modified (GM) crops. The benefits of GM crops for food security have 
increased the adoption of the agricultural technology across many countries, although; 
safety concerns still abound in the literature. Nigeria approved its first biotechnology crop 
for commercialization in 2018 whereas most farmers are uneducated and may not be aware 
of the agricultural technology and consequently, may not be disposed to adoption. Hence, 
the aim of this paper was to assess farmers’ awareness for genetically modified crops and 
the factors that determine their awareness in Oyo state, Nigeria. The study concluded that 
most of the farmers are not aware of genetically modified (GM) crops. It was established 
that the factors influencing awareness for genetically modified crops are gender (being 
a male), years of education, membership of farmers’ group and source of seeds. Hence, 
awareness for genetically modified crops can be increased effectively by targeting male 
farmers who are educated while farmers should be encouraged to purchase their planting 
materials from credible sources such as the Agricultural Development Project (ADP), 
research institutions and other government agencies. Future research could also look into 
farmers’ preferences for GM crops and their willingness to pay for the seeds. 
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