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Abstract 

 
In this paper, we analyzed the level of competitiveness and comparative advantages of processed 
food products of the Danube region countries. The level of competitive advantage, we measured 
using five indices: RXA, RTA, ln RXA, RC and RCA. For each Danube region country, we 
investigate the existence of correlation between these indices and found which processed food 
products stand out with a positive competitive advantage. The research established the existence 
of promoting international trade with products of the food industry. We also found that in the 
Czech Republic, Hungary, Germany, Serbia and Ukraine recorded an increase in 
competitiveness.  
 
Keywords: Processed food sector. Danube region countries. Competitiveness and comparative 
advantage. 
 

1. Introduction 

 

The development of the Danube region is of particular importance for development of the 

EU, and all member countries. Today it is in the process of intensive dynamic development. The 

initial motto of constitution was sustainable development. Today, after the adoption of the EU 

Strategy for the Danube Region it is necessary to mobilize all resources, ideas, projects for the 

goal to "overcome the uneven level of development, strengthen the economy of the member 

states, conservation and environmental protection, development of transport and education" 
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(Ignjatijević and Milojević, 2011). Because of great importance of the Danube region, primary 

goal is to improve the level of cooperation, i.e. it is necessary to apply the so-called "integrated 

approach". Today, from the initial concept Strategy of development of the Danube Region it was 

promoted and developed as the macro-regional strategy. Within the region, we have sub-regions 

that are developed and stable and regions that are still in the process of market adjustment. 

Agriculture is the foundation that could be significantly technologically and organizationally 

modernized. Since the Danube region represents a potential basis and potential for the creation of 

a single market it is necessary to consider the level of competitiveness of the sector and take 

advantage of the development potential of the region. Achieving macro - regional 

competitiveness and regional coherence is important in strengthening international cooperation. 

This study aims to measure the level of international competitiveness of the processed 

food sectors for countries of the Danube region. The research in this paper is based on qualitative 

- quantitative analysis, where the methodological framework is based on the use of scientifically 

relevant indicators of comparative advantages of exports. The following indicators of 

comparative advantage are included: RXA, RTA, ln RXA, RC and RCA. The paper is divided 

into three main sections. In the first part, we have analyzed relevant literature and the results of 

previous studies, in the second part we have defined the object and purpose of the research and 

the methodology of research was described. Below are the evaluated empirical results. In the 

third part, we performed comparative analysis of the given results of our research with the results 

of the cited authors. In the concluding remarks, we presented the results we obtained during the 

research. With the conducted research we have indicated the countries in which the processed 

food sector has a comparative advantage, as well as the differences in the international trade of 

countries and the achieved level of competitiveness. 

 

2. Literature Review 

 

The EU enlargement process has prompted many authors to address the issue of 

competitiveness of national economies as a whole, or particular industries. By using the Balassa 

index, most of the authors in their research, analyze the level of comparative advantages and 

points to the factors of restriction and improving competitiveness. Thus, Torok and Jambor 

(2013) analyzed the effects of NMS accession to the European Union in terms of 

competitiveness of the food industry. While there has been intensification of international trade 

in the food industry of Hungary, imports grew at a higher rate, which resulted in a foring trade 

deficit of food sectors. The authors further indicate an unfavorable export structure of the food 
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industry. Imports are dominated by processed products, and the export in materials. In order to 

maintain competitive advantages in exports of the food sector, as pointed out by Torok and 

Jambor (2013), the need for structural change in agriculture in these countries is evident. The 

need and importance of structural changes at the firm level and the industry as a whole is pointed 

out by Bojnec et al. (2005). In their study, the efficiency of integration of the Slovenian economy 

in the EU market and internal restructuring are associated. 

Majkovič et al. (2006) pointed out a slight decline in competitiveness of the Slovenian 

food sector exports. As stated, lack of competitiveness of food products in the EU market will be 

partially compensated by exports to third markets. The speed and extent of adaptation depends 

on the competitiveness of the participants. Bojnec and Ferto (2006) have, in a study of 

competitiveness of the food sector in Hungary and Slovenia, approached from the aspect of price 

competitiveness. They pointed to the loss of comparative advantage for a number of food 

products and are stating that "Only Hungary experienced greater probability to stay within 

successful price competition than unsuccessful price competition, and vice versa for Slovenia. 

The probability to stay in successful quality competition for Hungary and for Slovenia is lower 

than to stay in unsuccessful quality competition" (p.14). Competitiveness in exports of the 

Slovenian food sector in the period after accessing the EU was investigated by Qineti et al. 

(2009). Their main conclusion is consistent with the view of Torok and Jambor (2013). Both 

studies indicated a fall in competitiveness and comparative advantage of food sector exports of 

NMS in the EU market, while Qineti and his associates (2009) pointed out positive comparative 

advantage of food products exported by Slovakia to a less demanding market of Ukraine. There 

were interesting results of a further study by Qineti and his associates (Qineti et al., 2009) on 

competitiveness of exports of the Slovakian food industry in the period after accession. Based on 

regression analysis of Balassa indexes, two separate processes were observed. An increase in 

competitiveness of the Slovakian food industry in the Ukrainian market and a decline in the EU 

market after their accession to the EU. Comparative advantage in exports of livestock 

production, the so called V4 (Czech Republic, Slovakia, Poland, Hungary) on the EU market 

was measured by Beres and Meszaros (2011). The results of their study indicate an improvement 

in comparative advantage in exports of beef products of the Czech Republic and Slovakian 

poultry products, while there was a decline in export of Polish and Slovakian sheep and swine 

products. As the authors state, to get a complete picture further analysis is needed, that is 

assessment of the causes of deficit of the trade balance. Such an extended analysis reveals the 

basis of earlier competitiveness - quality and affordable prices. Using the Balassa index Firth and 

Hubard (2003) tried to answer the question of whether Hungary has a comparative advantage in 
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export of food products. In the production and processing of agricultural products and food of 

Hungary during the transition period many internal and external factors had an influence. As an 

important internal factor were certainly the government’s support measures. In conclusion the 

authors suggest that RCA despite its limits "provide a useful guide to underlying comparative 

advantage and offer a further insight into the competitiveness of Hungarian agricultural-food 

sectors and the implications for trade when membership of the EU becomes a reality" (p. 15). 

Comparative analysis of competitiveness of the Romanian food industry was conducted by 

Rusali (2013). Results of the study indicate a decline in comparative advantage and 

specialization in exports. Exports of swine products for many years were very important for the 

EU countries. Banterle and Carraresi (2007) found that Germany maintained their level of 

competitiveness, as well as high level of trade within the same economic branch and low level of 

specialization. 

The opening of the Croatian market and regional similarities and differences in the 

structure of international trade of Croatia was conducted by Buturac (2009). This shows that 

Croatia has established macroeconomic stability and significantly liberalized the market. 

However, it had an unfavourable effect on sustainable and balanced economic development on 

regions in Croatia. In a study on the manufacturing industry in Croatia, Buturac (2008) 

emphasizes its importance and calls it the "lever of growth" of almost every economy. However, 

the author points out that only certain manufacturing industries have a positive comparative 

advantage. From of our researches aspect tobacco industry’s positive value is significant. Ylmaz 

and Ergun (2003) analyzed international trade models, i.e. specialization and comparative 

advantage of countries that are candidates for EU membership, primarily Bulgaria, Hungary, the 

Czech Republic, Romania and Poland. With the exception of Hungary, majority of countries 

should make significant efforts to improve production of research - oriented products. They point 

out that the Czech Republic has to overcome poor performance in the diversification of their 

exports. A unique finding for all of the analyzed countries is the need for greater transfer of 

technology in order to improve competitiveness of their products and to overcome the problems 

in their trade balance. The keys to this are certainly macroeconomic stability, improving 

productivity, quality of human resources, and all in order to attract FDI. 

Competitiveness and comparative advantage of Serbian manufacturing industry was 

researched by Ignjatijević (2012) and she pointed out the negative value of the whole 

manufacturing industry where only the food industry achieves positive results. Following the 

example of research of Gagović (2003) Raičević et al. have (2012) attempted to measure the 

comparative advantage of the food industry in Serbia. In the preceding study they have 
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highlighted the subsectors with a distinct competitive advantage. The authors point out low use 

of processing capacity, lack of investments and modern technology in processing. In order to 

review the status of Serbian economy in the Danube region Ignjatijević and Milojević (2011) are 

by using the Balassa indexes measured the level of comparative advantage in exports of 

agricultural products and food. The results indicate a positive comparative advantage in exports 

of food of Moldova, Hungary, Ukraine, Serbia, Bulgaria and Romania in the period 2004 - 2009. 

Comparative analysis of exports in countries of the Danube Region was conducted by 

Ignjatijević et al. (2013). The authors pointed to a large structural imbalance of exports of the 

Danube region countries and positive comparative advantage in exports of primary products of 

Romania and Bulgaria. 

 

3. Methods 

 

The subject of research in this paper is the analysis of competitiveness of the processed 

food sector for the countries of the Danube region with a goal to measure comparative advantage 

of exports and point out the sectors with stable position in the international market. The concept 

of comparative advantage is set by Balassa (1965) and the original model is as follows: 

 

( ) / ( )ij nj

it nt

X X
B

X X
=      (1), 

 

where X is exports, i is the exporting country, j is the exporting product, t is a set of exporting 

products, and n is the set of exporting countries. In case when B>0 a comparative advantage is 

revealed. Alternative to comparative advantage was offered by Vollrath (1991) as the relative 

trade advantage (RTA). RTA is calculated as the difference between the relative advantages of 

exports (RXA) and relative advantages of imports (RMA). 
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where M is import, i is the country of import, j is the imported product, t is the set of imported 

products and n is the set of importing countries. 

Vollrath has created another index as the logarithm of relative advantages of exports and 

logarithm of relative advantages of imports (ln RXA and ln RMA). According to Vollrath 

revealed competitiveness (RC) is expressed as: 

 

ln lnRC RXA RMA= −  (5) 

 

Modeled on Buturca (2008, 2009) comparative advantage in exports of processed food 

sector of the Danube region countries for the period of 2005-2011 were analyzed by using the 

RCA index as well. Form for calculating explicit comparative advantages: 
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In the mentioned form, X represents the value of exports, and M stands for the value of 

imports. Index i denotes the industry sector of each of the Danube region countries. 

 Following the example of Ferto and Hubbard (2002, 2003), Bojnec and Ferto 

(2006) and Lorde et al. (2010) we looked at competitiveness of exports of processed food sector 

of the Danube region countries. We used in this paper data from ITC, World Bank and the 

Republic Statistical Office of Serbia and UN Comtrade for the corresponding year. According to 

methodology of the ITC (International Trade Centre) products are classified in 14 sectors of 

Fresh food, Processed Food, Wood Products, Textiles, Chemicals, Leather Products, Basic 

manufactures, Non-electronic machinery, IT and Consumer Electronics, Electronic Components, 

Transportation Equipment, Clothing, Miscellaneous Manufacturing and Minerals, and we are 

concerned only with Processed food sector. 

 

4. Research Results 

 

In the study we used five indexes for the food sector of each country. We have calculated 

annual indexes based on two-digit SITC (Standard International Trade Classification, Rev.4) 

products that belong to processed food sector. The table shows the indexes for each country - the 
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average for a seven-year period. There was positive comparative advantage for all five indexes in 

Austria, Moldova, Serbia and Ukraine. Positive values of the B index for individual countries are 

directly related with low coefficient value of variation of the index. We note that in Bosnia and 

Herzegovina, Czech Republic, Croatia, Romania, Slovenia, Serbia and Ukraine low coefficients 

of variation are present and they indicate the stability of the coefficient of comparative 

advantage. Common interpretation of comparative advantage should identify countries with 

positive comparative advantages. The research found positive values in Hungary, Austria, 

Moldova, Germany, Serbia and Ukraine, which is consistent with the conclusions of Ignjatijević 

and Milojevic (2011). Empirical research results of comparative advantage in exports of 

countries of the Danube region are shown in Table 1. 

 

Table 1: RXA, RMA, RTA, RC and RCA are indicators of exports of processed food 

product sectors of Danube region countries (average values for the period of 2005-2011) 

 Indexes Variation coefficient 

 B RTA Ln 

RXA 

RC RCA B RTA Ln RXA RC RCA 

 

Countries 

>1 >0  >0 >0 (%) 

Austria 1.24 0.19 0.19 0.16 0.12 19.09 48.03 123.21 41.35 49.75 

BiH 1.28 -1.64 0.23 -0.83 -0.73 18.26 20.32 97.73 11.14 8.05 

Bulgaria 1.30 0.34 0.25 0.31 -0.04 16.27 41.02 69.37 45.69 190.4 

Czech 0.68 -0.14 -0.42 -0.19 -0.17 20.39 24.74 62.34 24.84 26.26 

Croatia 2.07 0.71 0.70 0.40 -0.30 23.57 55.04 41.08 46.90 73.44 

Hungary 0.79 0.03 -0.26 0.03 0.04 18.88 171.97 89.57 194.65 182.10 

Moldova 6.75 4.72 1.84 1.14 0.09 40.20 54.52 23.01 28.83 193.31 

Germany 0.97 -0.06 -0.03 -0.06 0.15 9.40 53.02 259.87 51.62 31.3 

Romania 0.50 -0.35 -0.74 -0.55 -0.63 35.40 37.26 48.87 44.72 30.72 

Slovakia 0.66 -0.15 -0.45 -0.17 -0.22 24.45 206.72 65.28 297.28 207.97 

Slovenia 0.68 -0.42 -0.41 -0.49 -0.54 19.10 24.51 56.81 18.42 8.82 

Serbia 3.39 2.38 1.18 1.20 0.26 25.34 29.37 26.93 12.31 22.31 

Ukraine 2.22 1.32 0.78 0.91 0.62 17.41 23.36 23.75 15.09 18.68 

Source: ITC and authors calculation 

 

Following the example of Ballance (1987) we performed statistical analysis of 

correlations of the obtained index. Classical statistical tests that should examine the extent to 

which the indexes are related in identification of comparative advantages were proposed. Usual 

interpretation of indexes is as identification of competitive advantage for a particular product 

(here, a sector) of a specific country. We refer to their interpretation and use of Pearson’s (rp) and 



Revealed comparative advantages and competitiveness of the processed food sector for the  
Danube countries  

Ignjatijević, S.;  Matijašević, J.;  Milojević, I. 

Custos e @gronegócio on line - v. 10, n. 3 – Jul./Sep. - 2014.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

263

Spearman's (rs) coefficient correlation test. For each country we calculated the correlation 

coefficient between 10 paired indexes. Using the Pearson correlation index, we have analyzed 

coefficients correlation. In line with Lord et al. (2010), i an observed coefficient above 70% is 

regarded as a sufficient condition for accepting that two indexes produce consistent results. We 

conclude that in Austria there are 6 pairs with significant correlation, in Bosnia and Herzegovina 

only two pairs have medium strong and full correlation. In Bulgaria, Germany and Hungary, 

only two pairs have a correlation of over 70%. In the Czech Republic and Slovenia we have 

relatively weak and medium strong correlation. In Austria, Slovakia, Moldova, Serbia, Ukraine 

and Croatia we have the most pairs with correlation of above 70%. Test of connection of RCA 

index using the Spearman test showed the following results: In Austria and Moldova we have the 

most pairs with complete and strong correlation. They are followed by Croatia, Slovakia, 

Romania, Bosnia and Herzegovina and Hungary. In these countries the results show that the 

indexes are connected in correlation. Research of correlation with Pearson's and Spearman’s 

coefficient explains how the coefficients are connected to shed light on comparative advantage. 

We see that the Pearson index is less consistent as cardinal measure in most countries, which is 

consistent with research results of Ferto and Hubbard (2003) and Ballance (1987). Correlation 

analysis with Spearman’s test or the so-called rank correlation is adequate for calculating the 

correlation of RCA index. As in general in all countries, there are more pairs for which the 

correlation coefficient is greater than 70% so we conclude that the distribution of data deviates 

greatly from the normal, that is, there are data that deviate significantly from the majority of the 

measured values  (Attachment 1). 

 Below we analyzed the change of RCA indexes over time. We conclude that in the 

Czech Republic, Hungary, Germany, Serbia and Ukraine a positive change occured, while in 

other countries comparative advantage is reduced, which is directly related to the decline in 

competitiveness in the international market. 
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Table 2: Change of RCA indexes of processed food sectors in Danube Region countries 

 

Countries 

RCA2011-RCA 2005 = 
∆RCA 

Austria -0.08 

BIH -0.08 

Bulgaria -0.05 

Czech Republic 0.05 

Croatia -0.08 

Hungary 0.13 

Moldova -0.46 

Germany 0.07 

Romania 0.55, but it is still negative 

Slovakia -1.14 

Slovenia -0.10 

Serbia 0.11 

Ukraine 0.20 

Source: ITC and author’s calculation 

 

Research results indicate an existence of a link between the data obtained. The positive 

value of the comparative advantage index is present in countries with a high share of exports of 

processed food sector in total exports, and in countries with significant exports compared to 

imports of food products. We found that in Hungary competitiveness has improved, thus 

confirming the results obtained by Majkovič et al. (2006) and their attitude that restructuring of 

the agrarian sector in Hungary has had positive effects. The resulting positive value of 

comparative advantage of Hungary in the period analyzed is in accordance with research results 

of Ferto and Bojnec (2006) and Torok and Jambor (2013). In Germany in the period analyzed 

positive comparative advantage with a tendency to increase was present, as indicated by 

Carraresi and Banterle (2007). The research results of comparative advantage in exports of food 

products and food of Serbia indicate an advantage. To the existence of comparative advantage 

we pointed out in an earlier study (Ignjatijević et al., 2012, 2013), and a confirmation of that 

study can be found in the research Gagović (2003). Ukraine achieved a high coefficient of 

comparative advantage in exports of processed food sector. In the analyzed period, a significant 

increase in exports and comparative advantages occurred. Unfavorable situation is present in 

Moldova. Positive comparative advantage of the processed food sector till the year 2010 was 
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reduced and in 2011 is negative. The above-mentioned tendency is very serious considering the 

very high share of exports of this sector in total exports (26.17 %). 

Below, we performed a statistical analysis of all five groups of indexes for each country. 

We found the minimum and maximum values per groups, median, standard deviation and 

standard error. The significance of each correlation coefficient (t) was calculated and compared 

with dt table values, we found which correlation coefficient is significant at a certain level of 

freedom. In all countries, the correlation coefficient for (RXA) index is significant. 

With the Anova test, we conducted an analysis of variances. We found the probability of 

existence of correlation, so the empirical level F of distribution in all countries is higher than the 

critical value, which indicates that we cannot reject the null hypothesis that the difference is 

highly statistically significant. The coefficient of determination R indicates the strength of 

correlation in the analyzed countries ranges from 71% (Moldova) to 98% (Germany). Anova 

table analyzes correlation between the columns - group and within the columns. To do this, we 

get the value of dispersion, the number of degrees of freedom, variance and F probability of a 

correlation. 

In Austria RXA has the largest maximum value of the index compared to other, which is 

in line with the lowest value of coefficient of variation. It is the relative advantage in exports 

which achieves the most stable value of the index during the analyzed period. We found that the 

correlation coefficients for RXA, RTA, RC and RCA are important on a certain degree of 

freedom. Empirical level of F value is higher than the critical point and points out that we cannot 

reject the null hypothesis, but that the difference is highly statistically significant. The coefficient 

of determination is 0.89. It defines the ratio of variability between groups and within a group, 

and the resulting large value indicates that a large part of the variation of the index is present due 

to the conditions defined by the group. In BIH RXA has the largest maximum value of the index 

relative to the other, which is in line with the low value of coefficient of variation. Index of 

revealed comparative advantage (RCA) achieves the most stable position, even though the value 

is negative. We found that all correlation coefficients are significant. Empirical level of F value 

(194.20) is higher than critical and indicates that the difference is highly statistically significant. 

The coefficient of determination is very high. It is 0.96 and suggests that much of the variation 

index is present due to the conditions defined by the group. In Bulgaria and Croatia RXA has the 

largest maximum value in relation to other indexes. In Bulgaria RXA has the lowest coefficient 

of variation value, and in Croatia it is 23.57%. Index of revealed comparative advantages of 

Bulgaria (RCA) has a very unstable position, as evidenced by very high coefficient of variation. 

We found that all the correlation coefficients in Croatia’s case are significant. Empirical level of 
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F values in both countries is higher than critical and indicates that the difference is statistically 

significant. High value of the coefficient of determination (of Bulgaria - 0.91; Croatia - 0.86) 

suggests that a large part of the variation of the index is present due to the conditions defined by 

the group. In Hungary and Slovakia RXA has the largest maximum value and at the same time 

lowest value of coefficient of variation. We found that the correlation coefficients for RXA and 

ln RXA are significant. Empirical level of the F value is low, but is higher than critical and 

points that the difference is statistically significant. High value of the coefficient of 

determination. In Moldova RXA has extremely high and at the same time the largest maximum 

value of the correlation coefficient. We found that all correlation coefficients are significant. 

High F value and the value of the coefficient of determination indicates that the difference is 

statistically significant and that a large part of the variation of the index is present due to the 

conditions defined by the group. In Germany, as in other countries, the correlation coefficient for 

RXA has the largest maximum value. We found that all the correlation coefficients, except for ln 

RXA are significant. Empirical level of the F value is very low, but higher than critical and 

points that the difference is statistically significant. In Serbia all indexes in the analyzed period 

achieve a positive value, and the correlation coefficient for RXA has the largest maximum value. 

The average of the variation coefficient is 23%, which indicates the stability of all of the group 

indexes. We found that all correlation coefficients are significant. The empirical F value and the 

value of the coefficient of determination indicates that the difference is statistically significant 

and that a large part of the variation of the index is present due to the conditions defined by the 

group. In Romania, as in other countries, the correlation coefficient for RXA has the largest 

maximum value and at the same time is the only group with positive index values. We found that 

all correlation coefficients are significant. Empirical level of the F value is very low, but higher 

than the critical thus pointing that the difference is statistically significant. High value of the 

coefficient of determination (0.81) indicates that a large part of the variation of the index is 

present due to the conditions defined by the group. In Slovenia RXA has the largest maximum 

value. Average coefficient of variation amounts to 25.53%, which indicates a stable market 

position in all indexes of the processed food sector. We found that all correlation coefficients are 

significant. Empirical level of the F value  is higher than critical and points that the difference is 

statistically significant. In Ukraine RXA has the largest maximum value. Average coefficient of 

variation amounts to 19.66%, which indicates a stable market position of the entire group index. 

We found that all correlation coefficients significant. Empirical level of the F value is low, but is 

higher than critical and which points that the difference is statistically significant. High value of 



Revealed comparative advantages and competitiveness of the processed food sector for the  
Danube countries  

Ignjatijević, S.;  Matijašević, J.;  Milojević, I. 

Custos e @gronegócio on line - v. 10, n. 3 – Jul./Sep. - 2014.                                          ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

267

the coefficient of determination (0.86) indicates that a large part of the variation of the index is 

present due to the conditions defined by the group. (Attachment 2). 

Below we analyzed the groups of products that belong to the sector of processed food in 

all Danube region countries. 

 

Table 3: Minimum and Maximum RCA index by commodity groups of processed food 

sector 

Commodities – 

SITC rev 3. (3 digit 

codes) 

Minimum Maximum Average 

016 -6.62 (Ukraine) 0.66 (Bulgaria) -0.73 
017 -2.11 (Moldova) 1.38 (Slovenia) 0.02 
022 -2.92 (Hungary) 1.77 (Ukraine) 0.09 
023 -2.29 (BIH) 8.30 (Ukraine) -0.24 
024 -1.75 (Romania) 2.93(Ukraine) -0.13 
025 -1.91 (Romania) 1.22 (Ukraine) -0.52 
035 -5.61(Ukraine) 1.42 (BIH) -1.90 
037 -3.46 (Austria) 0.02 (Croatia) -1.40 
042 -5.75 (Hungary) 0.11 (Bulgaria) -2.17 
046 -3.28 (Slovenia) 2.00 (Serbia) 0.06 
047 -3.21 (Czech Rep) 2.77 (Ukraine) -0.26 
048 -1.76 (Slovenia) 0.69 (Ukraine) -0.18 
056 -1.79 (Slovenia) 1.52 (Hungary) -0.44 
058 -1.74 (Slovenia) 1.47 (Serbia) -0.16 
059 -1.71 (Slovakia) 0.84 (Moldova) -0.35 
061 -1.46 (Romania) 1.14 (Serbia) -0.06 
062 -2.66 (BIH) 1.60 (Ukraine) -0.15 
073 -1.77 (Slovenia) 1.10 (Ukraine) -0.32 
081 -1.37 (Slovakia) 0.78 (Ukraine) -0.35 
091 -4.18 (Slovenia) 0.48 (Serbia) -0.90 
098 -1.75 (Romania) 0.68 (Slovakia) -0.49 
111 -1.66 (Moldova) 2.61 (Austria) 0.05 
112 -1.57 (Slovakia) 1.28 (Ukraine) -0.17 
122 -6.46 (Slovenia) 1.61(Germany) -0.63 
411 -5.31 (BIH) 1.27 (Germany) -1.23 
421 -2.15 (Slovenia) 5.43 (Ukraine) 0.50 
422 -4.70 (Slovakia) -0.43(Bulgaria) -2.34 
431 -2.30 (Hungary) 0.57 (Slovakia) -0.79 
551 -3.65 (Slovakia) 0.93 (Slovenia) -1.12 

Source: UN Comtrade and author’s calculation 
 

Research results of export commodity groups that belong to the processed food sector 

suggest that out of 29 sectors (SITC) Ukraine achieves maximum index values of revealed 

comparative advantage in 11, then Serbia with 4 commodity groups. We note that in five 

commodity groups the mean value is positive and indicates the presence of positive comparative 

advantage. These are the following commodity groups: Meat and edible offal, canned (017); 

Milk and products (022); Flour and grout of wheat (046); Non-alcoholic beverages (111); Solid 

vegetable fats and ‘soft’ oils (422). The data presented in Appendix 3 suggests that in a sector 
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with positive mean value of comparative advantage we have the most countries with discovered 

RCA as well. Thus, for the trade group (017) eight countries achieved positive RCA, at 

commodity groups (022) seven countries, commodity groups (046) six countries, commodity 

groups (111) six countries and commodity groups (422) seven countries. 

We found that in Austria an increase in positive comparative advantage in exports during 

the period from 2005 to 2011 occurred, for the following product groups: meat and edible offal, 

canned; products from cereals, flour, starch; Juices from fruits and vegetables; Margarine and 

other edible fats and edible products and preparations. In BIH in the analyzed period 

competitiveness for the sector as a whole was reduced, and commodity groups with positive 

RCA in 2011 are: Bird eggs; Fish, dried, salted in brine; Prepared fruit and vegetable products. 

Product groups of Bulgaria with an increase in positive comparative advantages are: Meat and 

edible offal, salted, dried; Bird eggs; Rice; Flour and grouts of wheat and other cereals; Cereal 

products; Animal feed and Solid vegetable fats and oils. In the Czech Republic the following 

commodity groups present an increase in positive comparative advantage: Milk and products 

except butter or cheese; Gouts of cereals, flour, starch; Sugar products; Tobacco, processed; 

Solid vegetable fats, 'soft' oil. In Romania comparative advantage is increased in the following 

commodity groups: Grouts and flour of other cereals and Tobacco - processed. In Slovenia 

comparative advantage is increased in: Essential oils, perfumery products and Bird eggs and egg 

yolk, (fresh and dried), egg whites. In Croatia, for the following product groups an increase in 

positive comparative advantages is present: Fish, dried, salted, in brine, smoked; Sugar, molasses 

and honey and Non-alcoholic beverages. In the following commodity groups of Moldova an 

increase in positive comparative advantages is present: Butter and other fats from milk; Dairy 

spreads; Juices from fruits and vegetables and Solid vegetable fats, 'soft' oils. In the following 

commodity groups of Germany an increase of positive comparative advantages is present: Meat 

and edible offal, salted, dried; Meat and edible offal; Cheese and curd; Products of cereals, flour, 

starch; Sugar products; Chocolate and other food products with cocoa; Margarine and other 

edible fats; Edible products and preparations; Animal oils and fats; Essential oils, perfumery 

products. In the following commodity groups in Slovakia an increase in positive comparative 

advantages is present: Meat and edible offal, salted, dried; Meat and edible offal, canned; Milk 

and products, other than butter or cheese; Flour, grouts and grits, of wheat; Grout and flour from 

other cereals; Products of cereals, flour, starch; Sugar products, Chocolate and other food 

preparations with cocoa; Margarine and other edible fats; edible products and preparations; Non-

alcoholic beverages; Animal oils and fats; Essential oils, perfumery products and Tobacco, 

processed. In the following commodity groups in Serbia an increase of positive comparative 
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advantage is present: Milk and products, except butter and cheese; Butter and other fats from 

milk; Dairy spreads, cheese and curd, Products of cereals, flour, starch; Vegetables, roots and 

tubers, processed; Fruit prepared and products; Sugar, molasses and honey; Chocolate and other 

food preparations with cocoa; Non-alcoholic beverages; Alcoholic beverages; Solid vegetable 

fats, 'soft' oils; Animal and vegetable fats, oils. In the following commodity groups present in 

Ukraine an increase in the positive comparative advantages is present: Meat and edible offal, 

salted, dried; Bird eggs and egg yolks, fresh, dried, egg whites; Preparations of cereals flour, 

starch; Chocolate and other food preparations with cocoa; Animal feed (not including unmilled 

cereals); Tobacco, processed.  

 

5. Conclusion 

 

 With the research we examined the level of competitiveness of the processed food sector 

for the Danube Region countries based on the application of five indicators of comparative 

advantage in the period from 2005 to 2011. Research results of this study have significant 

implications for the countries of the region, so with research we have identified commodity 

groups in the countries that are the most competitive. By using Pearson's and Sperman’s 

coefficient we examined the correlation coefficients for ten matched pairs for each country. The 

research results indicate that the Pearson index is less consistent in shedding light on the 

comparative advantages, that is the Spearman index is adequate for calculating the correlation 

index for comparative advantage. Statistical analysis of groups of five indexes for each country 

shows that the correlation coefficient for RXA - relative advantage in exports is significant in 

each country. Empirical level of F values in all countries is higher than critical, which implies 

that one cannot reject the null hypothesis that the difference between the indexes is statistically 

significant. The coefficient of determination ranges from 71% (Moldova) to 98% (Germany), 

which indicates that much of the variation of data is present because of the conditions that the 

group of five indexes defines. 

 Competitive Analysis of the processed food sector of Austria shows to high value of 

relative advantages of exports, and other four indexes as well. It is in the RXA index that we 

have the slightest variation of data that confirms a stable market of products of that sector in 

exports. In the analyzed period there was a negligible reduction in competitiveness of the sector 

as a whole. Research of the processed food sector’s competitiveness in BiH points to a positive 

value of relative advantages in exports. We observe negative value of the revealed comparative 

advantage (RCA), which, although negative has the most stable market position - the least 
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oscillation of index values. In the analyzed period there was a decrease in competitiveness of the 

sector as a whole. Spearman's coefficient in five pairs has a value greater than 70% and points to 

the connection between the researched indexes. Statistical analysis of each group of indexes 

shows that the correlation coefficients for all indexes are significant. Analysis of the processed 

food sector’s competitiveness in Bulgaria indicates positive values of all indexes, except for 

RCA – which, at the same time, has the highest coefficient of variation. In the period from 2005 

to 2011 there was a reduction in competitiveness of the whole sector as shown by the RCA 

index. Spearman's coefficient has at a single pair value greater than 70%, which indicates that it 

is not appropriate for calculating the correlation of the RCA index. In all indexes, t value is 

important (except for RCA). Research of comparative advantage in exports of Hungary shows 

positive values of relative advantages of exports, relative trade advantages and revealed 

comparative advantages. In the period from 2005 to 2011 there was an increase in 

competitiveness of the sector and there was a significant number of product groups in which 

there was an increase of positive comparative advantage. Spearman's and Pearson's correlation 

coefficient shows that with 2 pairs we have a value greater than 70%, which insufficiently 

indicates that the indexes are linked. In RXA and ln RXA t value is greater than in the table, 

indicating that the correlation coefficients are significant. Analysis of competitiveness of the 

processed food sector in Czech Republic, Romania and Slovenia shows only the positive value 

of the RXA index. During the analyzed period there was an increase in competitiveness of the 

whole sector of Czech Republic and Romania, while in Slovenia there was a decrease in the level 

of competitiveness achieved. With Czech Republic and Slovenia, unlike Romania, Spearman’s 

and Person’s coefficient of correlation indicates that in small number of pairs we have values 

greater that 70%, which is not enough to prove that indexes are connected. In cases of Romania, 

Slovenia and Czech Republic with all indexes, t value is greater than table value, which indicates 

that coefficient of correlation are significant. Analysis of concurrency of Croatia’s processed 

food sector indicates a positive value of all indexes, except RCA. In the analyzed period a 

decline in concurrency in the entire sector occurred. Spearman’s and Pearson’s coefficient of 

correlation shows that indexes are connected. With all t indexes value is greater than the table 

value, which indicates that correlation coefficients are significant. Analysis of concurrency of 

Moldavia’s processed food sector indicates a very high positive value of all indexes. In the 

analyzed period it came to a decrease of concurrency of the entire sector, which for this small 

country is very serious. Spearman’s and Person’s coefficient of correlation shows that indexes 

are highly connected. With all t indexes value is greater than table value, except in RCA, which 

indicates that correlation coefficients are significant. Analysis of concurrency of Germany’s 
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processed food sector indicates a positive value of RXA and RCA index. In the analyzed period 

there was an improvement in concurrency of the sector as a whole. Spearman’s and Person’s 

coefficient of correlation doesn’t show enough that the indexes are related. With all t indexes 

value is greater than table value, except for ln RXA which indicates that correlation coefficients 

are significant. Analysis of concurrency of Slovakia’s processed food sector indicates a positive 

value of RXA index. In the analyzed period it came to decrease of concurrency of the entire 

sector. Spearman’s and Person’s coefficient of correlation shows that indexes are connected. 

With t indexes in RXA and ln RXA value is greater than table value, which indicates that 

correlation coefficients are significant. Analysis of concurrency of Serbia’s and Ukraine’s 

processed food sector indicates a positive value of all five indexes. In the analyzed period it 

came to an increase of concurrency of the entire sector. Spearman’s and Person’s coefficient of 

correlation shows that indexes are connected. t indexes in RXA and ln RXA value is greater than 

table value, which indicates that correlation coefficients are significant. 

By researching we established growing intensity of trade of food products in Danube 

Region countries. There is a concentration of exports in this sector by the countries and by 

commodity groups. Analysis of changes in revealed comparative advantage points to increase the 

competitiveness of processed food sector in the Czech Republic, Hungary, Germany, Serbia and 

Ukraine, while in other countries there is was decrease competitiveness. From this perspective, 

there is a clear need to continue structural reforms, in order to promote export structure, which is 

pointed out in earlier studies. In the following period it’s not enough just to continue production, 

on the contrary, countries that are not members of the EU must be strengthened and improve 

production, as they face the increasingly competitive producers in the EU. Countries with 

negative comparative advantage in exports of processed food sector will face the problem of 

profitability and productivity of domestic production. Given the size of the EU market and the 

Danube region and a constant increase in demand for food, the country needs to make significant 

efforts and improve relative trade advantage (RTA) and revealed comparative advantage (RCA) 

exports of processed food sector. Finally, we can conclude that the RCA indexes provide 

important information about the competitiveness of the processed food sector of Danube 

countries. There is no doubt that in the future, the EU expansion process will have important 

implications for the level of competitiveness of the food sector of the countries analyzed. 
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Attachment 1 

Austria 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.76 1 0.64 0.31   0.93 1 0.93 0.82 

RTA 0.76   0.73 0.99 0.84 0.93   0.93 1 0.89 

LNRXA 1 0.73   0.61 0.27 1 0.93   0.93 0.82 

RC 0.64 0.99 0.61   0.91 0.93 1 0.93   0.89 

RCA 0.31 0.84 0.27 0.91   0.82 0.89 0.82 0.89   

BIH 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

    -0.6 1 0.4 0.42   -0.04 1 0.72 0.81 

RXA -0.6   -0.64 0.49 0.3 -0.04   -0.04 0.45 0.14 

RTA 1 -0.64   0.35 0.38 1 -0.04   0.72 0.81 

LNRXA 0.4 0.49 0.35   0.79 0.72 0.45 0.72   0.66 

RC 0.42 0.3 0.38 0.79   0.81 0.14 0.81 0.66   

Bulgaria 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.27 1 -0.04 -0.29   0.2 1 -0.25 -0.29 

RTA 0.27   0.32 0.94 -0.03 0.2   0.2 0.86 0.09 

LNRXA 1 0.32   0.02 -0.3 1 0.2   -0.25 -0.29 

RC -0.04 0.94 0.02   0.15 -0.25 0.86 -0.25   0.07 

RCA -0.29 -0.03 -0.3 0.15   -0.29 0.09 -0.29 0.07   

Czech Republic 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   -0.4 1 0.62 -0.24   0.18 0.99 0.84 -0.07 

RTA -0.4   -0.42 0.47 0.63 0.18   0.25 0.44 0.5 

LNRXA 1 -0.42   0.61 -0.23 0.99 0.25   0.89 0 

RC 0.62 0.47 0.61   0.31 0.84 0.44 0.89   0.15 

RCA -0.24 0.63 -0.23 0.31   -0.07 0.5 0 0.15   

Croatia 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.88 0.99 0.81 0.52   0.99 1 0.92 0.5 

RTA 0.88   0.83 0.99 0.33 0.99   0.99 0.95 0.43 

LNRXA 0.99 0.83   0.76 0.53 1 0.99   0.92 0.5 

RC 0.81 0.99 0.76   0.26 0.92 0.95 0.92   0.36 

RCA 0.52 0.33 0.53 0.26   0.5 0.43 0.5 0.36   
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Hungary 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.5 1 0.61 -0.11   0.61 1 0.61 0.36 

RTA 0.5   0.48 0.98 0.08 0.61   0.61 1 0.07 

LNRXA 1 0.48   0.6 -0.17 1 0.61   0.61 0.36 

RC 0.61 0.98 0.6   -0.02 0.61 1 0.61   0.07 

RCA -0.11 0.08 -0.17 -0.02   0.36 0.07 0.36 0.07   

Moldova 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.99 0.98 0.96 0.86   1 1 0.96 0.68 

RTA 0.99   0.95 0.99 0.91 1   1 0.96 0.68 

LNRXA 0.98 0.95   0.89 0.74 1 1   0.96 0.68 

RC 0.96 0.99 0.89   0.93 0.96 0.96 0.96   0.75 

RCA 0.86 0.91 0.74 0.93   0.68 0.68 0.68 0.75   

Germany 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   -0.07 1 0.14 0.64   0.27 0.88 0.27 0.54 

RTA -0.07   -0.07 0.97 0.55 0.27   0.08 0.98 0.61 

LNRXA 1 -0.07   0.14 0.63 0.88 0.08   0.06 0.24 

RC 0.14 0.97 0.14   0.68 0.27 0.98 0.06   0.71 

RCA 0.64 0.55 0.63 0.68   0.54 0.61 0.24 0.71   

Serbia 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.99 0.99 0.72 -0.79   0.96 0.99 0.57 -0.79 

RTA 0.99   0.97 0.82 -0.73 0.96   0.95 0.71 -0.67 

LNRXA 0.99 0.97   0.67 -0.76 0.99 0.95   0.54 -0.75 

RC 0.72 0.82 0.67   -0.33 0.57 0.71 0.54   -0.16 

RCA -0.79 -0.73 -0.76 -0.33   -0.79 -0.67 -0.75 -0.16   

Romania 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.02 0.99 0.64 0.65   0.21 1 0.61 0.68 

RTA 0.02   0.08 0.76 0.74 0.21   0.21 0.86 0.75 

LNRXA 0.99 0.08   0.69 0.7 1 0.21   0.61 0.68 

RC 0.64 0.76 0.69   0.97 0.61 0.86 0.61   0.89 

RCA 0.65 0.74 0.7 0.97   0.68 0.75 0.68 0.89   

Slovakia 
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  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.55 0.99 0.67 0.63   0.65 1 0.94 0.94 

RTA 0.55   0.44 0.98 0.98 0.65   0.65 0.72 0.81 

LNRXA 0.99 0.44   0.58 0.53 1 0.65   0.94 0.94 

RC 0.67 0.98 0.58   1 0.94 0.72 0.94   0.93 

RCA 0.63 0.98 0.53 1   0.94 0.81 0.94 0.93   

Slovenia 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   -0.47 1 0.49 0.19   -0.4 0.99 0.37 0.17 

RTA -0.47   -0.46 0.53 0.77 -0.4   -0.43 0.45 0.63 

LNRXA 1 -0.46   0.5 0.2 0.99 -0.43   0.32 0.11 

RC 0.49 0.53 0.5   0.93 0.37 0.45 0.32   0.96 

RCA 0.19 0.77 0.2 0.93   0.17 0.63 0.11 0.96   

Ukraine 

  rp rs 

  RXA RTA LNRXA RC RCA RXA RTA LNRXA RC RCA 

RXA   0.94 1 0.38 0.1   0.86 1 0.4 0.04 

RTA 0.94   0.91 0.68 0.37 0.86   0.86 0.72 0.31 

LNRXA 1 0.91   0.31 0.03 1 0.86   0.4 0.04 

RC 0.38 0.68 0.31   0.77 0.4 0.72 0.4   0.77 

RCA 0.1 0.37 0.03 0.77   0.04 0.31 0.04 0.77   
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Attachment 2                  

Austria RXA RTA LNRX

A 

RC RCA BIH    RXA RTA LNRX

A 

RC RCA 

Minimum 0.71 0.06 -0.34 0.08 0.02 Minimum 0.77 -2.12 -0.26 -1 -0.84 

Maximum 1.38 0.31 0.32 0.26 0.2 Maximum 1.45 -1.05 0.37 -0.73 -0.67 

t, df t=13.8

6 df=6 

t=5.509 

df=6 

t=2.147 

df=6 

t=6.39

9 df=6 

t=5.3

19 

df=6 

t, df t=14.49 

df=6 

t=13.02 

df=6 

t=2.707 

df=6 

t=23.7

6 df=6 

t=32.

86 

df=6 

P value 

(two tailed) 

< 

0.0001 

0 0.08 0 0 P value (two 

tailed) 

< 

0.0001 

< 

0.0001 

0.04 < 

0.000

1 

< 

0.00

01 

Significant 

(alpha=0.05

)? 

Yes Yes No Yes Yes Significant 

(alpha=0.05)? 

Yes Yes Yes Yes Yes 

Coefficient 

of variation 

0.19 0.48 1.23 0.41 0.5 Coefficient of 

variation 

0.18 0.2 0.98 0.11 0.08 

R square 0.89         R square 0.96         

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

DFd) 

P 

value 

Treatment 

(between 

columns) 

6.45 4 1.61 F (4, 

30) = 

62.56 

P < 

0.00

01 

Treatment 

(between 

columns) 

35.09 4 8.77 F (4, 

30) = 

194.2 

P < 

0.00

01 

Residual 

(within 

columns) 

0.77 30 0.03     Residual 

(within 

columns) 

1.36 30 0.05     

Total 7.22 34       Total 36.44 34       

Bulgaria RXA RTA LNRX

A 

RC RCA Czech 

Republic 

RXA RTA LNRX

A 

RC RCA 

Minimum 0.9336 0.16 -0.07 0.13 -0.14 Minimum 0.37 -0.18 -1 -0.25 -0.23 

Maximum 1.59 0.56 0.46 0.56 0.06 Maximum 0.76 -0.09 -0.28 -0.11 -0.1 

t, df t=16.2

6 df=6 

t=6.450 

df=6 

t=3.814 

df=6 

t=5.79

0 df=6 

t=1.3

90 

df=6 

t, df t=12.98 

df=6 

t=10.69 

df=6 

t=4.244 

df=6 

t=10.6

5 df=6 

t=10.

07 

df=6 

P value 

(two tailed) 

< 

0.0001 

0.0007 0.0088 0.0012 0.21

4 

P value (two 

tailed) 

< 

0.0001 

< 

0.0001 

0.0054 < 

0.000

1 

< 

0.00

01 

Significant 

(alpha=0.05

)? 

Yes Yes Yes Yes No Significant 

(alpha=0.05)? 

Yes Yes Yes Yes Yes 

Coefficient 

of variation 

16.27

% 

41.02% 69.37% 45.69

% 

190.

39% 

Coefficient of 

variation 

20.39% 24.74% 62.34% 24.84

% 

26.2

6% 

R square 0.91         R square 0.8995         

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

DFd) 

P 

value 
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Treatment 

(between 

columns) 

7.209 4 1.802 F (4, 

30) = 

75.88 

P < 

0.00

01 

Treatment 

(between 

columns) 

4.955 4 1.239 F (4, 

30) = 

67.10 

P < 

0.00

01 

Residual 

(within 

columns) 

0.7126 30 0.0237

5 

    Residual 

(within 

columns) 

0.5538 30 0.01846     

Total 7.922 34       Total 5.509 34       

Croatia RXA RTA LNRX

A 

RC RCA Hungary RXA RTA LNRX

A 

RC RCA 

Minimum 1.1 0.17 0.09 0.13 -0.65 Minimum 0.46 -0.02 -0.78 -0.05 -0.05 

Maximum 2.64 1.2 0.97 0.6 -0.09 Maximum 0.9 0.12 -0.11 0.15 0.18 

t, df t=11.2

3 df=6 

t=4.807 

df=6 

t=6.440 

df=6 

t=5.64

1 df=6 

t=3.6

03 

df=6 

t, df t=14.02 

df=6 

t=1.538 

df=6 

t=2.954 

df=6 

t=1.35

9 df=6 

t=1.4

53 

df=6 

P value 

(two tailed) 

< 

0.0001 

0.003 0.0007 0.0013 0.01

13 

P value (two 

tailed) 

< 

0.0001 

0.1749 0.0255 0.222

9 

0.19

65 

Significant 

(alpha=0.05

)? 

Yes Yes Yes Yes Yes Significant 

(alpha=0.05)? 

Yes No Yes No No 

Coefficient 

of variation 

23.57

% 

55.04% 41.08% 46.90

% 

73.4

4% 

Coefficient of 

variation 

18.88% 171.97

% 

89.57% 194.6

5% 

182.

10% 

R square 0.8616         R square 0.8889         

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

DFd) 

P 

value 

Treatment 

(between 

columns) 

20.74 4 5.185 F (4, 

30) = 

46.68 

P < 

0.00

01 

Treatment 

(between 

columns) 

4.265 4 1.066 F (4, 

30) = 

60.02 

P < 

0.00

01 

Residual 

(within 

columns) 

3.333 30 0.1111     Residual 

(within 

columns) 

0.5329 30 0.01776     

Total 24.07 34       Total 4.798 34       

Moldova RXA RTA LNRX

A 

RC RCA Germany RXA RTA LNRX

A 

RC RCA 

Minimum 3.16 1.86 1.15 0.8 -0.03 Minimum 0.93 -0.09 -0.08 -0.1 0.08 

Maximum 11.29 9.3 2.42 1.74 0.45 Maximum 1.18 -0.01 0.16 -0.01 0.22 

t, df t=6.58

1 df=6 

t=4.853 

df=6 

t=11.50 

df=6 

t=9.17

6 df=6 

t=1.3

69 

df=6 

t, df t=28.16 

df=6 

t=4.990 

df=6 

t=1.018 

df=6 

t=5.12

5 df=6 

t=8.4

51 

df=6 

P value 

(two tailed) 

0.0006 0.0028 < 

0.0001 

< 

0.0001 

0.22

01 

P value (two 

tailed) 

< 

0.0001 

0.0025 0.3479 0.002

2 

0.00

01 

Significant 

(alpha=0.05

)? 

Yes Yes Yes Yes No Significant 

(alpha=0.05)? 

Yes Yes No Yes Yes 

Coefficient 

of variation 

40.20

% 

54.52% 23.01% 28.83

% 

193.

31% 

Coefficient of 

variation 

9.40% 53.02% 259.87

% 

51.62

% 

31.3

1% 

R square 0.7118         R square 0.979         

ANOVA 

table 

SS DF MS F 

(DFn, 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

P 

value 
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DFd) DFd) 

Treatment 

(between 

columns) 

211.9 4 52.97 F (4, 

30) = 

18.52 

P < 

0.00

01 

Treatment 

(between 

columns) 

5.497 4 1.374 F (4, 

30) = 

349.9 

P < 

0.00

01 

Residual 

(within 

columns) 

85.8 30 2.86     Residual 

(within 

columns) 

0.1178 30 0.00392

8 

    

Total 297.7 34       Total 5.615 34       

Serbia RXA RTA LNRX

A 

RC RCA Romania RXA RTA LNRX

A 

RC RCA 

Minimum 1.67 1.08 0.51 0.95 0.16 Minimum 0.3 -0.51 -1.2 -0.99 -0.96 

Maximum 4.13 2.96 1.42 1.38 0.34 Maximum 0.76 -0.16 -0.27 -0.3 -0.41 

t, df t=10.4

4 df=6 

t=9.010 

df=6 

t=9.823 

df=6 

t=21.4

9 df=6 

t=11.

86 

df=6 

t, df t=7.474 

df=6 

t=7.100 

df=6 

t=5.413 

df=6 

t=5.91

6 df=6 

t=8.6

13 

df=6 

P value 

(two tailed) 

< 

0.0001 

0.0001 < 

0.0001 

< 

0.0001 

< 

0.00

01 

P value (two 

tailed) 

0.0003 0.0004 0.0016 0.001 0.00

01 

Significant 

(alpha=0.05

)? 

Yes Yes Yes Yes Yes Significant 

(alpha=0.05)? 

Yes Yes Yes Yes Yes 

Coefficient 

of variation 

25.34

% 

29.37% 26.93% 12.31

% 

22.3

1% 

Coefficient of 

variation 

35.40% 37.26% 48.87% 44.72

% 

30.7

2% 

R square 0.8362         R square 0.8082         

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

DFd) 

P 

value 

Treatment 

(between 

columns) 

41.34 4 10.34 F (4, 

30) = 

38.29 

P < 

0.00

01 

Treatment 

(between 

columns) 

6.968 4 1.742 F (4, 

30) = 

31.60 

P < 

0.00

01 

Residual 

(within 

columns) 

8.097 30 0.2699     Residual 

(within 

columns) 

1.654 30 0.05513     

Total 49.44 34       Total 8.622 34       

Slovakia RXA RTA LNRX

A 

RC RCA Slovenia RXA RTA LNRX

A 

RC RCA 

Minimum 0.34 -0.36 -1.07 -0.51 -0.49 Minimum 0.4 -0.58 -0.92 -0.61 -0.61 

Maximum 0.85 0.52 -0.16 0.96 0.79 Maximum 0.77 -0.31 -0.26 -0.37 -0.47 

t, df t=10.8

2 df=6 

t=1.280 

df=6 

t=4.053 

df=6 

t=0.89

00 

df=6 

t=1.2

73 

df=6 

t, df t=13.85 

df=6 

t=10.79 

df=6 

t=4.657 

df=6 

t=14.3

6 df=6 

t=29.

99 

df=6 

P value 

(two tailed) 

< 

0.0001 

0.2479 0.0067 0.4077 0.25

02 

P value (two 

tailed) 

< 

0.0001 

< 

0.0001 

0.0035 < 

0.000

1 

< 

0.00

01 

Significant 

(alpha=0.05

)? 

Yes No Yes No No Significant 

(alpha=0.05)? 

Yes Yes Yes Yes Yes 

Coefficient 24.45 206.72 65.28% 297.28 207. Coefficient of 19.10% 24.51% 56.81% 18.42 8.82
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of variation % % % 90% variation % % 

R square 0.5525         R square 0.9309         

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

ANOVA table SS DF MS F 

(DFn, 

DFd) 

P 

value 

Treatment 

(between 

columns) 

4.986 4 1.247 F (4, 

30) = 

9.261 

P < 

0.00

01 

Treatment 

(between 

columns) 

7.403 4 1.851 F (4, 

30) = 

101.0 

P < 

0.00

01 

Residual 

(within 

columns) 

4.038 30 0.1346     Residual 

(within 

columns) 

0.5495 30 0.01832     

Total 9.025 34       Total 7.953 34       

Ukraine  RXA RTA LNRX

A 

RC RCA 

            

Minimum 1.57 0.98 0.45 0.68 0.48             

Maximum 2.63 1.67 0.97 1.07 0.75             

t, df t=15.1

9 df=6 

t=11.33 

df=6 

t=11.14 

df=6 

t=17.5

3 df=6 

t=14.

17 

df=6             

P value 

(two tailed) 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.0001 

< 

0.00

01             

Significant 

(alpha=0.05

)? 

Yes Yes Yes Yes Yes 

            

Coefficient 

of variation 

17.41

% 

23.36% 23.75% 15.09

% 

18.6

8%             

R square 0.8601                     

ANOVA 

table 

SS DF MS F 

(DFn, 

DFd) 

P 

value 

            

Treatment 

(between 

columns) 

11.49 4 2.873 F (4, 

30) = 

46.12 

P < 

0.00

01             

Residual 

(within 

columns) 

1.869 30 0.0623     

            

Total 13.36 34                   

 


