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Abstract. The article is based on macroeconomic data series related to Bulgaria, Czech 
Republic, Hungary, Poland and Romania. The article assesses to what extent there are 
significant differences between countries in relation to the level of concentration of exports 
and imports of agri-food products. In order to assess the degree of concentration, the entropy 
and its breakdown by factors of influence are calculated. In this respect, the entropy 
calculated on the basis the of exports and imports series is broken down into two components. 
This decomposition allows the evaluation of related variety and unrelated variety, which are 
two important indicators for assessing the development potential of a country in a short and 
long-time horizon. By using the Granger causality tests, it is assessed to what extent the 
variability of exports provides support for the development of agricultural production in a 
short or long period of time. Equally, applying the Granger test determines to what extent 
the increase in population incomes has a direct impact on related variety and unrelated 
variety for imports of agri-food goods. 
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1. Introduction  

 
At the microeconomic level, competition between firms is decisive concerning 

two key issues. Firstly, it pertains to the ability to obtain products and services of 
quality at the lowest possible costs. In this respect, it is essential to increase labour 
productivity while improving the quality of products and services. Secondly, it 
involves enhancing the capacity for innovation, which will support the development 
of new products and services that will allow for the diversification of supply. 
Combining these two factors one ensures that production processes are more 
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efficient, through reducing production costs and promoting innovation that increases 
the variety of products and services offered to consumers (Savioti and Pyka, 2004).   

At the macroeconomic level, these aspects are revealed by a certain evolution 
of the variety of exports and imports of a country, characteristics that have a direct 
impact on the balance of trade. The variety of supply demand is directly determined 
by the production structure by activity sectors (intersectoral variety) and, within 
sectors, by the distribution that exists between the component subsectors (intra-
sectoral varieties). Each of the two components of the variety of exports/imports of 
agri-food goods has a different impact on the short-term and, respectively, medium 
and long-term economic growth of a sector or of the supply/demand national 
economy (Saviotti and Frenken, 2008; Frenken, 2007). 

While the variety of production between sectors provides, for a country, 
prerequisites for economic development in the short term, the variety of production 
at the sectors level, which reveals aspects related to the complexity of the economy, 
offers a perspective on the economic development of the economy in the medium 
and long run. In an open economy, the two varieties of production in a country are 
highlighted by certain exports/imports characteristics. The process of accession of 
the Eastern European countries to the European Union has had a direct and 
significant impact on foreign trade activity in general and on agri-food goods, in 
particular. For Romania and Bulgaria, EU accession in 2007 brought significant 
changes in the structure of exports and imports of agri-food goods (Andrei et al., 
2022). 
 
2. Methodology and data used 
 

In order to assess the degree of concentration of the exports/imports of agri-
food goods at the level of Bulgaria, the Czech Republic, Hungary, Poland and 
Romania in the 2002-2023 period, data that allow a two-level aggregation were used: 
the first level concerns the exports/imports for 24 chapters which are specific to agri-
food goods; the second one relates to the exports/imports of products that belong to 
each of the 24 chapters of agri-food goods (INS, 2025).   

For the exports/imports of goods, the data series 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 , 𝑖𝑖 = 1, … ,24, 𝑗𝑗 =
1, … ,𝑛𝑛𝑖𝑖, 𝑡𝑡 = 2002, . . . ,2023, is defined at country level. Each value represents the 
volume of exports/imports in one year for a 𝑗𝑗 product that belongs to chapter 
𝑖𝑖, where 𝑖𝑖 = 1, … 24. For each chapter, the volume of exports/imports is calculated:  
𝑥𝑥𝑖𝑖𝑖𝑖 = ∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖

𝑛𝑛𝑖𝑖
𝑗𝑗=1 , where 𝑛𝑛𝑗𝑗 represents the number of products that are part of a chapter 

of   agri-food goods. 
The data used in the framework of the study for assessing certain aspects related 

to the variety of the exports/imports of agri-food goods for five countries (Bulgaria, 
the Czech Republic, Hungary, Poland and Romania) refer to the exports/imports of 
agri-food goods in the 2002-2023 period; these data are disaggregated into chapters 
of goods (24 chapters) and, within these chapters, into categories of products (the 
SH4 classification of external trade products was employed). The primary data 
relating to the exports and imports of agri-food goods in the period concerned have 
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the Romanian National Institute of Statistics as data source. In order to define the 
models of quantitative analysis, beside the indicators derived from the data series 
related to the exports/imports of agri-food goods, other indicators published by 
Eurostat were also used.  

For assessing the degree of concentration of exports/imports, the entropy is 
calculated on two levels of aggregation. At the first level of aggregation, in order to 
define this index, the weight of the exports/imports of each product in the total 
volume of exports/imports of agri-food goods for each of the chapters from 1 to 24 
is taken into account. The weights used to calculate the entropy at this level of 
aggregation are determined based on the relation 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖

𝑥𝑥𝑖𝑖𝑖𝑖
. The entropy is 

determined on the basis of the following formula (Shannon, 1971): 
𝑇𝑇𝑡𝑡 = ∑ ∑ 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖log ( 1

𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖
)𝑗𝑗𝑖𝑖                                                                       (1) 

For each category of goods, the degree of concentration of exports/imports is 
assessed based on the entropy that is determined according to the following relation: 

𝑇𝑇𝑖𝑖𝑖𝑖 = ∑ 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖
𝑝𝑝𝑖𝑖

log� 1
𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖
𝑝𝑝𝑖𝑖

� , 𝑖𝑖 = 1, … ,24𝑛𝑛𝑖𝑖
𝑗𝑗=1                                                     (2) 

where 𝑝𝑝𝑖𝑖𝑖𝑖 = ∑ 𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛𝑖𝑖
𝑗𝑗=1 .  

For the data series  𝑇𝑇𝑖𝑖𝑖𝑖 , 𝑖𝑖 = 1, … 24, defined at the level of one year, indicators 
for characterising the central tendency, the dispersion and the skewness are 
calculated.  

The value of indicator [2] increases depending on the number of products that 
are included within each category of goods as well as on the degree to which the 
distribution of the exports/imports of products is as close to a uniform distribution 
as possible. In order to eliminate the influence of the number of products on the value 
of the indicator and to take account only of the variability of the distribution, the 
normalised entropy is determined: 

𝑁𝑁𝑖𝑖𝑖𝑖 = 𝑇𝑇𝑖𝑖𝑖𝑖
log (𝑛𝑛𝑖𝑖)

∈ [0,1]                                                                        (3) 
In order to assess the degree of concentration of exports/imports at the level of 

the categories of goods, the weighted mean of the degrees of entropy of the 
categories of goods is calculated: 

𝑇𝑇𝑊𝑊𝑊𝑊 = ∑ 𝑇𝑇𝑖𝑖𝑖𝑖𝑝𝑝𝑖𝑖𝑖𝑖24
𝑖𝑖=1                                                                            (4) 

In order to measure the concentration of exports/imports by categories of goods, 
the entropy for the data series (𝑥𝑥𝑖𝑖𝑖𝑖 ,𝑛𝑛𝑖𝑖𝑖𝑖), 𝑖𝑖 = 1, … ,24, is determined: 

𝑇𝑇𝐵𝐵𝐵𝐵 = ∑ 𝑝𝑝𝑖𝑖𝑖𝑖 log�1 𝑝𝑝𝑖𝑖𝑖𝑖� �24
𝑖𝑖=1                                                                  (5) 

Relations [4] and [5] each characterise aspects of the concentration of the 
exports/imports of agri-food goods. For example, in the case of exports, by means of 
relation [4], the export related variety is assessed, a variety which has a direct impact 
on short-term economic growth. If [5] is applied to export data, this measure 
characterises the export unrelated variety, a variety which has an impact on economic 
growth in the longer term (Saviotti and Frenken, 2008). 
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3. The assessment of the degree of concentration of exports  
and imports by categories of goods 

 

For each country, at year level, the entropy for each chapter is calculated using 
the data series on exports and imports, respectively. A series on the degrees of 
entropy (𝑇𝑇𝑖𝑖𝑖𝑖 , 𝑖𝑖 = 1, … 24, 𝑡𝑡 = 2002, … ,2023) was obtained separately for exports 
and imports. As shown above, the value of each indicator depends on the number of 
products that belong to a chapter and, due to his reason, with a view to ensuring the 
comparability of the values obtained at category level, the normalised entropy is 
calculated on the basis of relation [3]. The data series 𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 , 𝑖𝑖 = 1, … 24, 𝑡𝑡 =
2002, … ,2023, is thus obtained. At the level of each year, indicators for 
characterising the distribution of the normalised entropy are determined, and the 
results achieved for a few years are presented in table 1.   

The results obtained highlight the following two important aspects related to the 
dynamics of the variability of the imports/exports of agri-food goods: 

(i) during the 2002-2023 period, in the five countries concerned, a significant 
diversification of both exports and imports of agri-food goods is noticed (figure 1). 
These results are a direct consequence of the economic changes that took place at 
European and world level and which stimulated the external trade exchanges. During 
this period, the five countries concerned were fully involved in the process of 
integration into European economic structures and the trade exchanges at European 
level were boosted; 

(ii) the deepest changes in the diversification of exports and imports were noted 
in the trade exchanges of Romania and Bulgaria. This statement is supported by the 
values of the entropy, medians and means calculated for the annual series related to 
the entropy (central tendency indicators calculated each year based on the degrees of 
entropy determined for the 24 categories of goods). 
 

 
Figure 1. The normalised median for the exports and imports  

of goods over various time periods 
Source: Author's own computations. 
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A greater diversification in the imports of agri-food goods compared to the 
diversification in the exports of such products is noticed. These results are confirmed 
both by calculating the median of the normalised values for the entropy of the exports 
and imports of goods for different years of the reference period (figure 1) and by 
calculating the difference between the medians determined in the case of exports and 
imports of agri-food goods for each year of the 2002-2023 period (figure 2). The 
volatility of the degrees of entropy obtained each year for the 24 categories of goods 
is lower if the entropy is calculated for the exports of goods than if calculated for the 
imports of goods. In most cases, the range of values within which the degrees of 
entropy fall is much greater if these levels are calculated for the export data than if 
calculated for the import data (table 1).  
 

Table 1. Characteristics of the distribution of the degrees  
of entropy for the years 2000, 2007, 2014 and 2023 

Source: Author's own computations. 

  Mean Standard 
 deviation Skewness Kurtosis Minimum Maximum 

 Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports 

Bulgaria 

2000 0.442 0.597 0.195 0.162 0.170 -0.515 -0.819 -0.969 0.147 0.301 0.772 0.826 

2007 0.492 0.618 0.178 0.161 -0.871 -0.283 0.763 0.803 0.043 0.291 0.733 0.999 

2014 0.544 0.630 0.184 0.162 -0.297 -0.941 -0.769 1.196 0.148 0.202 0.844 0.867 

2023 0.506 0.635 0.205 0.177 0.188 -0.456 -1.291 -0.611 0.165 0.267 0.873 0.872 

Czech Republic 

2000 0.563 0.670 0.191 0.144 -0.963 -0.577 1.085 -0.652 0.028 0.363 0.790 0.880 

2007 0.543 0.680 0.223 0.184 -0.864 -1.203 0.758 0.828 0.023 0.241 0.877 0.945 

2014 0.530 0.665 0.235 0.184 -0.654 -1.190 -0.406 1.291 0.044 0.194 0.878 0.948 

2023 0.546 0.688 0.231 0.173 -0.910 -0.847 0.186 -0.057 0.016 0.294 0.844 0.906 

Hungary 

2000 0.442 0.678 0.195 0.150 0.170 -0.732 -0.819 -0.039 0.147 0.322 0.772 0.888 

2007 0.492 0.740 0.178 0.134 -0.871 -0.920 0.763 0.543 0.043 0.412 0.733 0.929 

2014 0.544 0.711 0.184 0.145 -0.297 -1.083 -0.769 0.508 0.148 0.356 0.844 0.893 

2023 0.506 0.675 0.205 0.189 0.188 -0.590 -1.291 0.153 0.165 0.212 0.873 0.970 

Poland 

2000 0.549 0.611 0.208 0.184 -0.496 -0.861 0.007 0.720 0.123 0.123 0.956 0.906 

2007 0.600 0.679 0.193 0.182 -0.672 -0.931 0.568 0.394 0.147 0.263 0.963 0.972 

2014 0.595 0.653 0.201 0.181 -0.740 -1.128 0.082 0.270 0.147 0.231 0.908 0.846 

2023 0.607 0.654 0.215 0.177 -1.045 -0.561 1.377 -1.130 0.068 0.321 0.919 0.874 

Romania 

2000 0.525 0.580 0.198 0.170 0.457 -0.364 -0.507 -0.541 0.231 0.228 0.945 0.850 

2007 0.509 0.603 0.193 0.175 -0.448 -0.758 0.020 -0.130 0.069 0.232 0.830 0.863 

2014 0.548 0.640 0.206 0.190 -0.886 -1.067 0.412 0.576 0.051 0.184 0.820 0.884 

2023 0.551 0.610 0.203 0.225 -1.114 -0.818 0.745 -0.068 0.040 0.124 0.825 0.936 
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Figure 2. The difference between the normalised medians calculated  

for the exports and imports of goods  
Source: Author's own computations. 

 
4. Decomposition of entropy by factors of influence 

 
Based on the results presented in the previous section, this is the case for each 

of the five countries, increasing diversification of exports and imports agri-food 
goods during the period 2002-2023. Hereafter, resorting to the decomposition of 
entropy into the sum of two terms, we will identify to what extent these 
developments are the result of diversification of exports/imports in the commodity 
chapters or diversification of exports/imports of goods by chapter of agri-food goods.  

Taking into account the form of presentation of the primary data, on the two 
levels of aggregation, to identify the characteristics of the concentration of 
exports/imports of agri-food products the value of entropy will break down (𝑇𝑇𝑇𝑇) on 
the following two components (Theil 1967, 1972; Andrei et al., 2017):  

• the first component is that which evaluates the concentration of 
exports/imports of agri-food goods according to the distribution of the total 
volume of exports/imports on the 24 chapters of agri-food goods (𝑇𝑇𝐵𝐵). This 
component, in the case of exports, characterises the degree of specialisation 
of each country for the production of products belonging to a certain 
category. 

• the second component is used to assess the concentration of exports/imports 
of goods within the agri-food commodity chapters (𝑇𝑇𝑊𝑊). Thus, the aggregate 
value of entropy decomposes on the two components: 

𝑇𝑇𝑇𝑇 = 𝑇𝑇𝐵𝐵 + 𝑇𝑇𝑊𝑊                                                                        (6) 
A high degree of concentration of exports/imports of goods, as a result of the 

concentration of the total volume of exports/imports on a small number of 
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commodity chapters it is equivalent to a low entropy value. Component 𝑇𝑇𝐵𝐵 it is 
calculated based on the distribution of exports/imports at the level of agri-food 
commodity chapters. Under these conditions, term  𝑇𝑇𝐵𝐵

𝑇𝑇𝑇𝑇
  characterises the degree of 

concentration of exports/imports explained by the differences that exist between the 
chapters in relation to the distribution of the total volume of export/import on the 24 
chapters. 

The graph in Figure 3 shows the values recorded for the report 𝑇𝑇𝐵𝐵
𝑇𝑇𝑇𝑇

 , expressed as 
a percentage, for each year of the 2002-2023 period. A high value of this indicator 
highlights the important role that structural factors in concentrating exports/goods 
imports on a small number of chapters. In these circumstances, the specific 
characteristics of the categories of goods have a smaller role in defining the 
concentration of exports/imports. Whether the contribution of structural factors is 
predominant for exports, the production chain is short, and the exports of agri-food 
goods consist mostly of products belonging to a small number of chapters of agri-
food products.  

The results show a more pronounced diversification of exports due to structural 
factors in four of the five countries: Bulgaria, Hungary, Czech Republic and Poland. 
In Romania, the concentration of exports of agri-food goods, due to the influence of 
structural factors, is significant. However, the assessment of the structure of exports 
by categories of goods shows us that, most of the agri-food exports consist of raw 
materials, such as cereals and seeds, obtained in agriculture. Moreover, in Romania, 
since 2007, there has been a significant increase in the concentration of exports on a 
small number of categories of agri-food goods. In contrast, Poland is seeing an even 
more pronounced diversification of exports by categories of goods.  

If in the case of Romania, the structural factors played an insignificant role in 
stimulating the diversification of the export of agri-food goods, in contrast, their role 
in the Czech Republic has increased significantly since 2015. In Hungary and 
Bulgaria, structural factors have made an important and constant contribution to the 
diversification of the export of agri-food goods, throughout the period, but especially 
since 2017. 
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Figure 3. 𝑻𝑻𝑩𝑩/𝑻𝑻𝑻𝑻 − export for the 5 countries in the period 2002-2023 
Source: Author's own computations. 
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Figure 4. 𝑻𝑻𝑩𝑩/𝑻𝑻𝑻𝑻 − import for the 5 countries in the period 2002-2023 
Source: Author's own computations. 

 
For the five countries, structural factors played a much more important role in 

diversifying imports than in the case of agri-food exports. The results presented in 
the graph in figure 4 show a much lower contribution in the total entropy value of 
the 𝑇𝑇𝐵𝐵 component, the statement being valid for the five countries.  
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For Romania, especially since 2007, there is a decrease in the influence of 
structural factors in the dynamics of concentration of imports of agri-food goods 
(figure 4). Instead, the specific factors influencing the variability of imported agri-
food products at the level of commodity categories have a much more important role 
in the diversification of imports of agri-food goods. This development can be 
explained by the important changes that have occurred in the demand for agri-food 
products of the population, due to the increase in the incomes of the population, and 
part of it is satisfied by the import of these agri-food products (Vîrva, S. 2025). 
 
5. Granger causality analysis 
 

In the following, we will aim to assess important aspects of the concentration 
of exports/imports of agri-food goods at the level of the five countries: 

• the extent to which there is a significant causal relationship between the 
variety of agri-food goods exports and labour productivity growth; 

• whether the variety of imports is directly determined by the dynamics of 
population income; 

To evaluate the two aspects, Granger causality was applied. (Asteriou, D. 
20011).  

To test Granger causality, the autoregressive model is used: 
𝒀𝒀𝑡𝑡 = 𝑨𝑨0 + 𝑨𝑨1𝑌𝑌𝑡𝑡−1 + ⋯+ 𝑨𝑨𝑝𝑝𝒀𝒀𝑡𝑡−𝑝𝑝 + 𝜺𝜺𝑡𝑡                                                  (7) 

where 𝒀𝒀𝑡𝑡−𝑖𝑖 = �
𝑦𝑦1𝑡𝑡−𝑖𝑖
𝑦𝑦2𝑡𝑡−𝑖𝑖� ,𝑨𝑨𝑖𝑖 = �

𝑎𝑎1𝑖𝑖
𝑎𝑎2𝑖𝑖� , 𝑖𝑖 = 0,1, … ,𝑝𝑝, 𝜺𝜺𝑡𝑡 = �

𝜀𝜀1𝑖𝑖
𝜀𝜀2𝑖𝑖� , with  𝜀𝜀1𝑖𝑖 and 𝜀𝜀1𝑖𝑖 

uncorrelated white noise. 
Using the model [7], one of the following situations regarding the causal 

relationship that can occur between two variables can be identified: 𝑦𝑦1 → 𝑦𝑦2,𝑦𝑦2 →
𝑦𝑦1,𝑦𝑦1 ↔ 𝑦𝑦2 or there is no Granger causality relationship between the two variables. 
For example, in the case of checking the causal relationship 𝑦𝑦1 → 𝑦𝑦2 the null 
hypothesis is tested 𝐻𝐻0:𝑎𝑎21 = ⋯ = 𝑎𝑎2𝑝𝑝 = 0, against the alternative hypothesis 
𝐻𝐻1: ∃𝑎𝑎2𝑖𝑖 ≠ 0, 𝑖𝑖 = 1, … ,𝑝𝑝. To test the null hypothesis, the F statistic specific to a 
Wald test is calculated [Green, W., ]. If the calculated value of the F-statistic is greater 
than the F-critical value then the null hypothesis is rejected and it results that 𝑦𝑦1 →
𝑦𝑦2. 

To assess whether there are Granger causal relationships between export variety 
(measured by 𝑇𝑇𝐵𝐵,𝑇𝑇𝑊𝑊 și 𝑇𝑇𝑇𝑇) and labour productivity, following the application of the 
Wald test, the causal relationships presented in Table 2 were identified. To assess 
each causal relationship, growth indices were calculated for each indicator 
measuring the degree of concentration, with a 2020 base. 
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Table 2. Causal relationship between export  
variability and labour productivity in agriculture 

Bulgaria Czech 
Republic Hungary Poland Romania 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=2.72 (0.09), 
p=2 

𝑇𝑇𝑇𝑇 → 𝑊𝑊 
F=3.68 (0.07), 
p=1 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.08 (0.07), 
p=3 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=5.19 (0.02), 
p=2 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=15.81 (0.00), 
p=2 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.42 (0.06), 
p=2 

𝑇𝑇𝑇𝑇 → 𝑊𝑊 
F=3.31 (0.09), 
p=5 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.39 (0.07), 
p=3 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=2.64 (0.10), 
p=2 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.60 (0.05), 
p=2 

𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.44 (0.08), 
p=5 

Source: Author's own computations. 
 

The results obtained highlight the causal relationship that exists between labour 
productivity and the variability of agri-food exports measured by one of the 
indicators 𝑇𝑇𝐵𝐵,𝑇𝑇𝑊𝑊 și 𝑇𝑇𝑇𝑇. In the case of four countries (Bulgaria, Hungary, Poland and 
Romania) it is obtained that an increase in labour productivity in the agricultural 
sector determined an increase in the variability of commodity categories, but also 
within them (Bulgaria). In the case of Hungary, Poland and Romania it is obtained 
that, by increasing labour productivity, a direct increase in variability was generated 
within commodity categories and indirectly, between agri-food commodity 
categories. 

In the case of Czech Republic agri-food goods exports, we find that an increase 
in the variability of exports within categories results in an increase in labour 
productivity in the agricultural sector. 

In the case of imports of agri-food goods, following the application of the Wald 
test, the results presented in Table 3 are obtained. For each of the five countries, 
Granger causality relationships identified between the variability of exports and 
population incomes are defined. 
 

Table 3. The causal relationship between imports variability and population income 
Bulgaria Czech Republic Hungary Poland Romania 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=5.28 (0.02), 
p=2 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=4.59 (0.03), 
p=2 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.06 (0.07), 
p=2 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=7.28 (0.01), 
p=4 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=6.10 (0.02), 
p=5 

𝑇𝑇𝑇𝑇
→ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 

F=3.91 (0.06), 
p=1 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=7.76 (0.09), 
p=4 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=3.47 (0.07), 
p=1 

𝑇𝑇𝑇𝑇
→ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 

F=2.71 (0.10), 
p=2 

𝑇𝑇𝑇𝑇 → 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 
F=3.15 (0.10), 
p=5 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊
→ 𝑇𝑇𝑇𝑇 

F=4.20 (0.06), 
p=1 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=5.05 (0.04), 
p=5 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 → 𝑇𝑇𝑇𝑇 
F=4.27 (0.05), 
p=5 

𝑇𝑇𝑇𝑇 → 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 
F=3.25 (0.09), 
p=1 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊
→ 𝑇𝑇𝑇𝑇 

F=2.76 (0.08), 
p=3 

Source: Author's own computations. 
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Regarding the causal relationship between population income and import 
variability, it is found that, in all five countries, at least one direct causal relationship 
is identified between income and one or more components of the variability of goods 
imports. This result confirms once again that, by increasing population income in 
each country, there was a diversification of population demand, part of which was 
satisfied by importing agri-food goods. 

6. Conclusions

The results obtained for the five countries highlight the important role that 
increasing the variety of agri-food goods exports plays in the development of 
agricultural production. The entropy decomposition for agri-food goods exports 
allows highlighting some export characteristics for each of the five countries. Thus, 
among all five countries, Romania records the highest level of export concentration, 
this situation being determined, to a large extent, by the concentration of exports on 
three categories of goods, two of which include agricultural raw materials. 

For all five countries, imports of goods are characterised by a much lower level 
of concentration than that recorded in the case of agri-food exports. In this case, the 
diversity of imports is largely determined by the diversity of imports at the level of 
commodity chapters. The greater dispersion in the case of imports lies in the fact that 
in most countries domestic demand is satisfied to a large extent on the basis of 
imports of agri-food goods. 

The application of Granger causality tests highlighted the important role played 
by increasing population incomes in increasing and diversifying the import of agri-
food goods in the five countries. 
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