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Abstract

:

This article is devoted to assessing and substantiating the threats for countries/exporters of agricultural products to the EU under conditions of the European Green Deal. The revealed comparative advantages index (RCA), comparison method, correlation and regression analysis, and taxonomic method have been applied. According to the RCA index the main causes for the relatively significant volume of agri-food exports by some countries to the EU have been identified; using the comparison method it was found that among the leading countries by agricultural products export to the EU, many states do not meet the European Green Deal target criteria for agriculture. Correlation and regression analysis has revealed that among the chosen factors only the volume of fertilisers use per cropland has direct and strong influence on CO2eq emissions; by a taxonomic method the threats value for the leading agri-food exporters to the EU has been calculated. The major agri-food exporters to the EU under conditions of the European Green Deal targets till 2030 have a high threat regarding reduction of their supply to the Member States in the case of a possible Carbon Border Adjustment Mechanism or the introduction of other import restriction mechanisms in future. The results of the study can be used by the government and other executive bodies of the analysed countries to make adequate and rapid decisions to avoid the threats of possible agri-food exports reduction to the EU under the further European Green Deal implementation.
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1. Introduction


The European Green Deal was adopted on 11 December 2019 and aims to make Europe the first climate-neutral continent by 2050. Moreover, the Deal anticipates accelerating the economic growth, improving people’s health and quality of life, cares for nature, and will leave no one behind. Despite the priority of responding to COVID-19, the European Commission emphasised that recovery should focus on a more resilient, greener, and digital Europe, solutions that not only benefit the economy but also the environment [1,2,3]. Generally, the European Green Deal covers all sectors of the economy, particularly transport, energy, buildings, industries such as steel, cement, ICT, textiles, chemicals, and agriculture [4]. It should be noted that agriculture occupies a significant place in the EU policy regarding overcoming the threats from climate change. Particularly, the Farm to Fork Strategy is at the heart of the Green Deal. Furthermore, it comprehensively addresses the challenges of sustainable food systems and recognises the inextricable links between healthy people, healthy societies, and a healthy planet Generally, the European Commission intends to reduce the GHG emission towards 50 or 55% compared with the 1990 levels [5,6,7,8,9]. In turn, the Farm to Fork Strategy proposes a new approach to ensure that agriculture, fisheries, aquaculture, and the food value chain contribute appropriately to this process [10]. This sector of economy should lead to a decrease in carbon dioxide equivalent emissions by reducing by the use and risk of chemical pesticides by 50%, by decreasing nutrient losses by at least 50% (while ensuring no deterioration on soil fertility), by reducing fertiliser use by at least 20%, by decreasing by the sales of antimicrobials for farmed animals and in aquaculture by 50% and by increasing up the total farmland under organic farming by up to 25% by 2030 [11]. Obviously, the Green Deal requirements will influence not only the European producers and exporters of agricultural products but also foreign suppliers of agri-food. It should be underlined that a significant threat concerns the possible introduction of a Carbon Border Adjustment Mechanism [12,13]. Despite the mechanism actively being used regarding paper products, aluminum, petroleum and coal products, steel and ferrous metal, cement and glass, chemical fertilisers, and electricity [14] the agri-food sector remains in terms of implementation threat [15,16,17,18,19,20]. Moreover, the EU can also apply other mechanisms of agri-food import restriction.



Despite the short period since the adoption of the European Green Deal, many scientific papers have already been published on its impact on international merchandise trade [21,22,23,24,25,26,27,28,29,30]. In turn, the problem of the European Green Deal influencing the international agri-food trade has been reviewed in the next few articles. Thus, Alessandra Kirsch [31], Director of strategic agriculture studies, confirms that Europe limits its imports from countries that do not apply its new environmental standards by 50% and therefore this would lead to decrease in exports for the United States, and the worst in terms of agricultural income for the US. The results of research by Beckman, J. and Ivanic et al. [32] have shown that there will be a general reduction in trade activities in the agri-food industry, particularly: a decrease in agri-food production, increasing food prices, increasing imports, reduction in exports, decrease in the farmer’s gross income, increasing food costs, increasing food insecurity, and reduction in the gross domestic product. Moreover, it was predicted that all world regions would experience a decline of 2–4% as the result of the Green Deal. In turn, Sihlobo, W. and Kapuya, T. [33] have described a potential threat for South Africa in the case of agri-food export to EU. Particularly, the researchers indicate that due to the lack of financial and technical capacity of farmers in region they will be left out of the new “sustainable agro-food system”. The smallholder’s resource-poor African farmers also will not be able to afford the high costs of adopting new regulations and certification. As the result, without financial support, most of them will inevitably be excluded from participating in export markets. Moreover, food producers who cannot comply with the provisions of the Farm to Fork strategy could potentially relocate parts of their value chain to South Africa, targeting exports to the Middle East, and the Far East and Asia where food standards are far less stringent.



Thus, most researchers studying the impact of the European Green Deal on international merchandise trade clearly point to the threat of a possible slowdown in agri-food trade with the EU. However, in their papers, they do not estimate this threat level and do not provide a clear explanation of how it can be distributed among the leading food-exporting countries to the EU and which of them are likely to suffer the most from declining demand in the Union’s member states due to environmental import restrictions.



Therefore, the purpose of the article is to assess and substantiate the threat for major countries/exporters of agricultural products to the EU in terms of the European Green Deal (particular, the Farm to Fork Strategy).




2. Materials and Methods


To calculate the revealed comparative advantage (RCA) of agricultural products in the EU and the major EU trade partners, the method based on Ricardian trade theory was used in the article. The method provides which patterns of trade among countries are governed by their relative differences in productivity. Although such productivity differences are difficult to observe, a RCA metric can be readily calculated using trade data to “reveal” such differences [34]. Thus, the RCA can be estimated by formula:


   R C  A  A i   =    X  A i       ∑   j ∈ P    X  A j     :      X  W i       ∑   j ∈ P    X  W j     ≥ 1 ,   



(1)




where: P is the set of all products (with i ∈ P);     X  A i      is country A’s exports of product i;     X  W i      is the world’s exports of product i;      ∑   j ∈ P    X  A j      is country A’s total exports (of all products j in P);      ∑   j ∈ P    X  W j      is the world’s total exports (of all products j in P).



When a country has a revealed comparative advantage for a given product (RCA > 1), it is a competitive producer and exporter of that product relative to a country producing and exporting that good at or below the world average. A country with a revealed comparative advantage in product i is considered to have an export strength in that product. The higher the value of a country’s RCA for product i, the higher its export strength in product i [34]. However, when RCA ≤ 1 it means a country does not have a revealed comparative advantage for a given product i.



In turn, correlation analysis was used to calculate the nature and closeness of the relationship between carbon dioxide (equivalent) emissions per agricultural land and pesticides, fertilisers use and soil nutrient budget per cropland area. By the objective of the study 28 countries were selected—the current major agri-food exporters to the EU market. The calculations were performed in the STATISTICA program, a universal package of statistical analysis which allows us to perform various procedures for statistical data processing, and it is included by Dell company in its own line of software for big data.



The data came from Faostat databases. Independent variables introduced in the regression were pesticides use per cropland (PEST), fertilisers use per cropland (FERT), soil nutrient budget per cropland (SOIL). Thus, carbon dioxide equivalent emission is thought to be directly related to this function:


CO2eq = f (PEST, FERT, SOIL),



(2)







Statistically, the following model is run:


Y = a0 + a1X1 + a2X2 + a3X3 + u,



(3)




where Y—represents carbon dioxide equivalent emissions per 1 hectare of agricultural land; X1—pesticides use per cropland, X2—fertilisers use per cropland, X3—soil nutrient budget per cropland, u—known as the disturbance, or error, term, is a random (stochastic) variable that has well-defined probabilistic properties.



Finally, to estimate the threat for agri-food exporters to the EU according to possible Carbon Border Adjustment Mechanism (CBAM) introduction in future (or other import restriction mechanisms) a taxonomic method was used in the article. It is a generalisation of the distance method, which is based on operations with matrices. The source is the matrix X, which consists of a set of values of n indicators for a group of m countries. The matrix of initial data has been formed and included information from 28 countries—major exporters of agricultural products to the Member States based on two basic indicators: carbon dioxide equivalent per agricultural land and fertilisers uses per cropland.
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(4)




where: i = 1, …, m—the rank of the country; j = 1, …, n—the rank of the indicator



As all indicators have a different nature and incomparable values, the next step should be the rationing of indicators and standardization of the matrix X. It should be noted the matrix X is standardised and transformed to matrix Z by the following Formula (6):
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(5)






    z  i j   =    x  i j   −    x i   ¯     σ i    ,   



(6)




where:       x i   ¯    —is the arithmetic mean of all levels of indicator i;     σ i    —standard deviation of i;



The next step in ranking is to define a “reference country”. To do this, in any column the lowest value of the corresponding indicator depending on its optimal value is chosen. The characteristic of the “reference country” is a matrix line:


(Z1e …. Zne),



(7)







The calculation of quasi-distances Rij from any country to the standard makes it possible to conduct a ranking for all countries included in the study. The country with the best indicators regarding fact and potential carbon dioxide equivalent emissions is selected by using the least squares method.


    R j  =   ∑   j = 1  n     (   Z  i j   −  Z i e   )   2    



(8)







A country with a minimum value of Rj should be considered preferred [35].




3. Results


It is well known that the European Union has remained one of the biggest exporters and importers of agricultural products worldwide. In particular, the member states have imported (extra-EU import) agricultural products valued at 180 billion US dollars that equaled 10.1% in world agri-food import in 2019 [36]. It has ensured the second position for the EU after China (like the USA) among the top-10 exporters of agricultural products. Furthermore, the EU’s agri-food import is diversified because no one country partner has over 10% here (Figure 1). Brazil, USA, Norway, and China are the major food, drinks, and tobacco suppliers to the member states market. Further, together with Turkey, Argentina and Switzerland, Ukraine has occupied the eighth rank among twenty-eight EU trade partners by agricultural products.



The leading position of the biggest food, drinks, and tobacco suppliers (in particular, Brazil and the United States) to the European market is explained by revealed comparative advantages availability (Table 1). Moreover, these countries are the powerful players into the world agri-food market. At first glance, the import position of China and Switzerland looks strange because both countries have a RCA index below the necessary level (RCA < 1). However, the significant role of Switzerland as an EU food importer can be explained by a unique profitable geographical location (between the EU member states) and bilateral trade agreement between participates.



In turn, China imported to the EU agri-food value approximately EUR 5.1 billion in 2020. It should be noted that mainly, the Asian country exports to the EU include offal, animal fats, and other meats, fresh, chilled and frozen food—EUR 482 million; pet food—EUR 449 million; vegetables, fresh, chilled and dried—EUR 445 million and tropical fruit, fresh or dried, nuts and spices—EUR 439 million [38].



The European Green Deal aims to increase the EU’s greenhouse gas emission reductions target for 2030 to at least 50%, and towards 55% compared with the 1990 levels, in a responsible way [40]. According to the general aim, the target level of carbon dioxide (equivalent) emissions in the EU’s agriculture should be decreased up to 244.9 million tonnes (1.35 tonnes per hectare of agricultural land). In 2019 the EU’s average indicator equaled 2.44 tonnes per 1 ha of agricultural land. It should be underlined that in most agri-food exporters to the EU today’s GHG emissions exceeds the target level. Among the top 10 exporters of agricultural products to the Member States Brazil, Norway and Switzerland can fall into the outsiders list. In contrast, probably the United States, Ukraine, Morocco, and Côte d’Ivoire (which have a high RCA level) will avoid the threat to possible agri-food import restriction by European Commission in future by introduction of the Carbon Border Adjustment Mechanism (CBAM) (Figure 2). Still, it is unclear whether the CBAM will include agricultural products later. The current EU Emissions Trading Scheme (EU ETS) does not include agriculture. However, in 2026, the Commission will evaluate whether to extend the scope to include other products [41].



Furthermore, the EU member states pay constant attention to the problems of food stability and security [42]. As mentioned earlier, according to the Farm to Fork strategy, the European Commission will take action to reduce the overall use and risk of chemical pesticides by 50% and the use of more hazardous pesticides by 50% by 2030. Additionally, the nutrient losses will be reduced by at least 50%, while ensuring that there is no deterioration in soil fertility. This will decrease the use of fertilisers by at least 20% by 2030 [10]. As the result, the final chemical pesticides use level will be approximately 1.57 kg per 1 hectare of cropland while the soil nutrient budget (equivalent of the nutrient losses) and synthetic fertilisers use will achieve 48.4 and 112.34 kg per 1 hectare of cropland, respectively (Figure 3, Figure 4 and Figure 5).



However, to more accurately assess the potential threat of future reduction of agri-food export for the major EU’s exporters, the relationship between GHG emissions and the Farm to Fork strategy requirements, in particular pesticides, synthetic fertilisers, and soil nutrient budget should be calculated.



Thus, correlation analysis between carbon dioxide (equivalent) emissions per 1 hectare of agricultural land and pesticides use per 1 hectare of cropland has revealed a positive but weak relationship between them at 0.045 (Figure 6).



This statistical result has indicated that pesticides use per cropland is not an important factor to form carbon dioxide (equivalent) emissions. It can be explained by the significant scope of variation of pesticides in terms of countries at 123.6 percent (the highest level is in Costa Rica—20.6 kg per hectare of cropland while in Iceland—0.01 kg per cropland and in Serbia there are no data). Thereby, it underlines the necessity for more detailed analysis at local level.



In turn, a correlation coefficient at 0.585 between carbon dioxide (equivalent) emissions per agricultural land and fertilisers per cropland has indicated the presence of a positive and medium relationship between the studied variables (Figure 7).



Thus, the fertilisers use per cropland influence on the formation of 34.3% of carbon dioxide (equivalent) emissions per agricultural land. At the same time, outsider countries were also identified in terms of fertilisers: China—350.5 kg per hectare and Egypt—415.31 kg per hectare of cropland.



Finally, the correlation analysis between carbon dioxide (equivalent) emissions and soil nutrient budget also found a direct positive relationship at the level of 0.453 (Figure 8).



Therefore, this figure generates CO2eq emissions at 20.5 percent. However, the set of nutrients in the soil content is heterogeneous, because along with countries with fertile soil, such as New Zealand—856.1 kg/ha, there are countries with a negative content of nutrients, such as Côte d’Ivoire (−7.31 kg/ha) and Ghana (−0.58 kg/ha), due to their territorial location.



The generalised correlation matrix of the research results is given in Table 2.



The analysis of the above pairwise correlation coefficients showed the absence of multicollinearity between the studied variables. Student’s criterion with significance level α = 0.05 and degrees of freedom n–m was used to assess the significance of the relationship (Table 3).



Estimation of the significance of the correlation coefficients has shown that the pesticides use per cropland is an insignificant factor, as the actual value of the Student’s t-test has equaled 1.868 with a normative value at 2.069.



As the fertilisers use per cropland and the soil nutrient budget per cropland have a relatively significant impact to the carbon dioxide equivalent emissions, this confirms inclusion of these variables in the regression model which allows us to calculate the influence degree of variables to result factor (Table 4).



The results of the modelling have indicated that increasing of fertilisers use per 1 kg/ha of cropland will lead to increase the CO2eq per agricultural land by 0.009 t/ha (or 9 kg per hectare). In turn, increasing of soil nutrients budget per 1 kg /ha of cropland will increase the CO2eq per agricultural land by 0.003 t/ha (or 3 kg per hectare).



The coefficient of determination at 0.424 has shown that fertilisers use per cropland and soil nutrient budget per cropland forms 42.4% of GHG emissions per agricultural land.



The significance of the regression parameter b1 (fertilisers use per cropland) is confirmed by the Student’s t-test greater than the tabular value at a degree of significance α = 0.05. The regression parameter b2 (soil nutrient budget per cropland) was insignificant because it equaled zero.



Therefore, by correlation and regression analysis, the variables iteration was performed, and it was revealed that fertilisers use per cropland is a decisive factor in the formation of GHG emissions. Furthermore, also there are other scientific results which indicate that agricultural productivity and economic growth significantly stimulate greenhouse emissions, particularly in the EU [44,45].



Finally, fertilisers use per cropland together with carbon dioxide equivalent per agricultural land should be included in the taxonomic method to estimate the threat for the agri-food-exporting countries to the EU according to the possible Carbon Border Adjustment Mechanism (CBAM) or other import restriction mechanism introduction in future. As a result, the matrix of initial data by 28 countries and by two basic indicators is formed in the Table 5.



In turn, the matrix X is standardised and transformed to matrix Z (Table 6).



According to the data in Table 6 the «reference country» is (−0.99… −1.25). The calculation of quasi-distances Rij from any country to the standard has made it possible to conduct a ranking for all countries (Table 7).




4. Discussion


It should be emphasised that topic of the impact of agri-food production on carbon dioxide emissions is very worrying and needs to be addressed. In particular, chemical pesticide application not only increases crop yields, but also plays an important role in increasing greenhouse gas emissions into the atmosphere [46]. In contrast, there are scientific results which indicate that pesticide manufacturing represents only about 3% of the 100-year Global Warming Potential (GWP) from crops while about 50% of the GWP from arable crops is due to the field emissions of nitrous oxide from the soil, which has a very large GWP [47]. Moreover, some scientists confirm that an important source of agricultural pollution is the emission of GHG from the soil as a result of mineralisation of dead organic matter and humus compounds [48]. Additionally, certain results point to the manufacture and application of synthetic N fertilisers for crops growing as a major source of agricultural GHG emissions [49]. Furthermore, the efficiency of fertiliser nitrogen use is an important element shaping the level of agricultural carbon dioxide equivalent emissions [5]. However, there are opposite results regarding chemical fertilisers’ influence on atmosphere pollution. Thus, some Chinese researchers gained a 95% confidence interval for national GHG emissions from each agricultural activity and came to conclusion that chemical pesticides use and nitrogen fertiliser use does not significantly influence GHG emissions [50]. Additionally, some scientists consider that the amount of carbon dioxide equivalent emissions is directly dependent on the amount of energy consumption and the structure of the energy carriers use [51].



Our research based on correlation and regression analysis has proved that only chemical fertiliser use per hectare of cropland is a decisive factor in the GHG emissions formation in agriculture. According to this there is a reason to confirm that the most agri-food-exporting countries to the EU are at high threat of possible food import reduction within the European Green Deal. However, it is most likely among the states, Côte d’Ivoire, Russia, Ghana, Morocco, South Africa, Ukraine, Argentina, Peru, Mexico, Canada, Iceland, Turkey, and Columbia will be able to avoid this threat because their current level of CO2 (eq) emissions per agricultural land and fertiliser use per cropland will not exceed the target EU indicators until 2030. It has been determined by graphical method in Figure 2 and Figure 4. Moreover, this conclusion has been obtained by the author according to the minimum volume of calculated quasi-distances (from 0.00 to 1.16).



Unlike the US, the significant global and EU agri-food market player (RCA equals 12.93) occupies medium rank (quasi-distance is 1.24) in the group of studied countries by possible threat value. The obtained results have proved the fear of Alessandra Kirsch [31], director of strategic agriculture studies, that European Green Deal environment standards implementation will lead to a decrease in the US agri-food exports.



In turn, another significant agri-food exporter to the EU, particularly Brazil, despite of competitive own agriculture (RCA = 4.12) has not much opportunity to keep its leading position among competitors in terms of future trade changes (only 23rd rank by the taxonomic results). There is also a high possibility that China and Norway will not be able to save their current share of the EU agri-food market because the countries have relatively big size of quasi-distances—11.77 and 10.87 (26th and 25th ranks). Moreover, if Norwegian agriculture has low comparative advantages index in foreign trade (1.43) then Chinese food exporters are deprived the competitive positions at all (RCA = 0.35).




5. Conclusions


This article assesses and substantiates the threat for major countries–exporters of agricultural products to the EU in terms of the European Green Deal (in particular, the Fork to Farm Strategy). The results indicated that among the top five leading agri-food exporters to the EU, it is likely that only Turkey has the best opportunities to minimise losses from threat of possible introduction of import restrictions until 2030. In turn, for Brazil, the US, Norway, and China it will be difficult to keep their existing shares on the EU agri-food market. Thereby, the governments of these states must take urgent measures to encourage farmers to use widely sustainable management practices, especially regarding GHG emissions reduction.



In turn, by graphical method, correlation and regression analysis, and taxonomic method it was found that African countries—food exporters to the EU (excluding Egypt) which are characterised by comparative advantages in agriculture—have a minimum threat regarding reduction of their supply to the Member States in the case of a possible Carbon Border Adjustment Mechanism (CBAM) or introduction of another agri-food import restriction mechanism later. However, the authority in agrarian sector of the states should monitor the use of chemical fertilisers and GHG emissions to avoid their increasing.



Thus, due to the European Green Deal, the least developed and primarily developing countries will probably obtain the opportunity to increase their agri-food production and export which means rapid economic growth, going up the incomes of poor farmers and improvement of human well-being.







Author Contributions


Conceptualisation, O.F., L.V.; methodology, T.H., S.G.; database creation, Y.P., S.S.; literature review, Z.G.-S.; funding acquisition, A.S.-S. All authors have read and agreed to the published version of the manuscript.




Funding


Financed from the subsidy of the Ministry of Education and Science for the Hugo Kołłątaj Agricultural University in Kraków for the year 2022.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


Anonymous reviewers are gratefully acknowledged for their constructive review that significantly improved this manuscript and International Visegrad Fund (www.visegradfund.org, accessed on 1 October 2021).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Kovalenko, N.; Hutsol, T.; Kovalenko, V.; Glowacki, S.; Kokovikhin, S.; Dubik, V.; Mudragel, O.; Kuboń, M.; Tomaszewska-Górecka, W. Hydrogen production analysis: Prospects for Ukraine. Agric. Eng. 2021, 25, 99–114. [Google Scholar] [CrossRef]

	



Kuboń, M.; Latawiec, A.E.; Scarano, F.R.; Drosik, A.; Strassburg, B.B.; Grzebieniowski, W.; Bastos, J.G. Searching for solutions to the conflict over Europe's oldest forest. Conserv. Biol. 2019, 33, 476–479. [Google Scholar] [CrossRef] [PubMed]

	



Latawiec, A.E.; Koryś, A.; Koryś, K.A.; Kuboń, M.; Sadowska, U.; Gliniak, M.; Sikora, J.; Drosik, A.; Niemiec, M.; Klimek-Kopyra, A. Analysis of the Economic Potential Trough Biochar Use for Soybean Production in Poland. Agronomy 2021, 11, 2108. [Google Scholar] [CrossRef]

	



The European Green Deal. Communication from the Commission; European Commission: Brussels, Belgium, 2019; Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN (accessed on 1 November 2021).

	



Sikora, J.; Niemiec, M.; Szeląg-Sikora, A.; Gródek-Szostak, Z.; Kuboń, M.; Komorowska, M. The Impact of a Controlled-Release Fertilizer on Greenhouse Gas Emissions and the Efficiency of the Production of Chinese Cabbage. Energies 2020, 13, 2063. [Google Scholar] [CrossRef]

	



Kuboń, M.; Niemiec, M.; Klimek-Kopyra, A.; Gliniak, M.; Jakub Sikora, J.; Sadowska, U.; Latawiec, A.E.; Kobyłecki, R.; Zarzycki, R.; Kacprzak, A.; et al. Assessment of Greenhouse Gas Emissions in Soybean Cultivation Fertilized with Biochar from Various Utility Plants. Agronomy 2021, 11, 2224. [Google Scholar] [CrossRef]

	



Lutsiak, V.; Hutsol, T.; Kovalenko, N.; Kwaśniewski, D.; Kowalczyk, Z.; Belei, S.; Marusei, T. Enterprise Activity Modeling in Walnut Sector in Ukraine. Sustainability 2021, 13, 13027. [Google Scholar] [CrossRef]

	



Rashidov, N.; Chowaniak, M.; Niemiec, M.; Mamurovich, G.S.; Gufronovich, M.J.; Gródek-Szostak, Z.; Szeląg-Sikora, A.; Sikora, J.; Kuboń, M.; Komorowska, M. Assessment of the Multiannual Impact of the Grape Training System on GHG Emissions in North Tajikistan. Energies 2021, 14, 6160. [Google Scholar] [CrossRef]

	



Gródek-Szostak, Z.; Suder, M.; Kusa, R.; Szeląg-Sikora, A.; Duda, J.; Niemiec, M. Renewable Energy Promotion Instruments Used by Innovation Brokers in a Technology Transfer Network. Case Study of the Enterprise Europe Network. Energies 2020, 13, 5752. [Google Scholar] [CrossRef]

	



A Farm to Fork Strategy. Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee, and the Committee of the Regions; European Commission: Brussels, Belgium, 2020; Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0381 (accessed on 1 November 2021).

	



Factsheet: From Farm to Fork: Our Food, Our Health, Our Planet, Our Future; European Commission: Brussels, Belgium, 2020. Available online: https://ec.europa.eu/commission/presscorner/detail/en/fs_20_908 (accessed on 1 November 2021).

	



Kostornoi, S.; Yatsukh, O.; Tsap, V.; Demchenko, I.; Zakharova, N.; Klymenko, M.; Labenko, O.; Baranovska, V.; Daniel, Z.; Tomaszewska-Górecka, W. Tax Burden of Agricultural Enterprises in Ukraine. Agric. Eng. 2021, 25, 157–169. [Google Scholar] [CrossRef]

	



Niemiec, M.; Komorowska, M.; Szeląg-Sikora, A.; Sikora, J.; Kuboń, M.; Gródek-Szostak, Z.; Kapusta-Duch, J. Risk assessment for social practices in small vegetable farms in Poland as a tool for the optimization of quality management systems. Sustainability 2019, 11, 3913. [Google Scholar] [CrossRef]

	



A European Union Carbon Border Adjustment Mechanism: Implications for Developing Countries; United Nations Conference on Trade and Development: Geneva, Switzerland, 2021. Available online: https://unctad.org/webflyer/european-union-carbon-border-adjustment-mechanism-implications-developing-countries (accessed on 2 November 2021).

	



Kovalenko, N.; Kovalenko, V.; Hutsol, T.; Ievstafiieva, Y.; Polishchuk, A. Economic Efficiency and Internal Competitive Advantages of Grain Production in the Central Region of Ukraine. Agric. Eng. 2021, 25, 51–62. [Google Scholar] [CrossRef]

	



Larina, Y.; Galchynska, J.; Kucheruk, P.; Zghurska, O.; Ortina, G.; Al-Nadzhar, F.; Marusei, T.; Kuboń, M.; Dzieniszewski, U. Estimation of the Domestic Agricultural Sector Potential for the Growth of Energy Cultures for Bioenergy Fuel Production. Agric. Eng. 2021, 25, 73–82. [Google Scholar] [CrossRef]

	



Tryhuba, A.; Hutsol, T.; Glowacki, S.; Tryhuba, I.; Tabor, S.; Kwasniewski, D.; Kwasniewski, D.; Yermakov, S. Forecasting Quantitative Risk Indicators of Investors in Projects of Biohydrogen Production from Agricultural Raw Materials. Processes 2021, 9, 258. [Google Scholar] [CrossRef]

	



Romaniuk, W.; Mazur, K.; Borek, K.; Borusiewicz, A.; Wardal, W.; Tabor, S.; Kuboń, M. Biomass Energy Technologies from Innovative Dairy Farming Systems. Processes 2021, 9, 335. [Google Scholar] [CrossRef]

	



Tryhuba, A.; Bashynsky, O.; Hutsol, T.; Rozkosz, A.; Prokopova, O. Justification of Parameters of the Energy Supply System of Agricultural Enterprises with Using Wind Power Installations. E3S Web Conf. 2020, 154, 6001. [Google Scholar] [CrossRef]

	



Tryhuba, A.; Hutsol, T.; Kuboń, M.; Tryhuba, I.; Komarnitskyi, S.; Tabor, S.; Kwaśniewski, D.; Mudryk, K.; Faichuk, O.; Hohol, T.; et al. Taxonomy and Stakeholder Risk Management in Integrated Projects of the European Green Deal. Energies 2022, 15, 2015. [Google Scholar] [CrossRef]

	



Siddi, M. The European Green Deal: Assessing Its Current State and Future Implementation; FIIA Working Paper 114; Finnish Institute of International Affairs: Helsinki, Finland, 2020; Available online: https://www.fiia.fi/en/publication/the-europeangreen-deal (accessed on 2 November 2021).

	



Dupré, M. European Trade Policy and the Green Deal. Green Eur. J. 2020. Available online: https://www.greeneuropeanjournal.eu/european-trade-policy[M2]-and-the-green-deal (accessed on 2 November 2021).

	



Pietrzyck, K.; Jarzębowski, S.; Petersen, B. Exploring Sustainable Aspects Regarding the Food Supply Chain, Agri-Food Quality Standards, and Global Trade: An Empirical Study among Experts from the European Union and the United States. Energies 2021, 14, 5987. [Google Scholar] [CrossRef]

	



Grübler, J.; Stöllinger, R.; Tondl, G. Are EU Trade Agreements in Line with the European Green Deal? Available online: https://wiiw.ac.at/are-eu-trade-agreements-in-line-with-the-european-green-deal-n-484.html (accessed on 2 November 2021).

	



Kettunen, M.; Bodin, E.; Davey, E.; Gionfra, S.; Charveriat, C. An EU Green Deal for Trade Policy and the Environment: Aligning Trade with Climate and Sustainable Development Objectives; Institute for European Environmental Policy (IEEP): Brussels, Belgium; London, UK, 2020; Available online: https://eu.boell.org/en/2020/02/06/eu-green-deal-trade-policy-and-environment (accessed on 2 November 2021).

	



Schebesta, H.; Candel, J.J.L. Game-changing potential of the EU’s Farm to Fork Strategy. Nat. Food 2020, 1, 586–588. [Google Scholar] [CrossRef]

	



Schrauwen, A. Geopolitical Commission, a European Green Deal and Trade. Leg. Issues Econ. Integr. 2020, 47, 1–7. Available online: https://hdl.handle.net/11245.1/95dd4684-e0f4-4177-a6b4-0bdd393b4a35 (accessed on 3 November 2021).

	



Grimm, S.; Reiners, W.; Helwig, N.; Siddi, M.; Mourier, L. The Global Dimension of the European Green Deal: The EU as a Green Leader? The Multinational Development Policy Dialogue, KAS: Brussels, Belgium, 2021; Available online: https://www.die-gdi.de/en/others-publications/article/the-global-dimension-of-the-european-green-deal-the-eu-as-a-green-leader/ (accessed on 3 November 2021).

	



Wolf, S.; Teitge, J.; Mielke, J.; Schütze, F.; Jaeger, C. The European Green Deal—More Than Climate Neutrality. Intereconomics 2021, 56, 99–107. [Google Scholar] [CrossRef]

	



Fuchs, R.; Brown, C.; Rounsevell, M. Europe’s Green Deal offshores environmental damage to other nations. Nature 2020, 586, 671–673. [Google Scholar] [CrossRef] [PubMed]

	



Kirsch, A. Why are the United States so Afraid of the Green Deal? Examination of an American Attempt at Rough Misinformation. 7 December 2020. Available online: https://www.agriculture-strategies.eu/en/2021/01/why-are-the-united-states-so-afraid-of-the-green-deal-2/ (accessed on 10 November 2021).

	



Beckman, J.; Ivanic, M.; Jelliffe, J.L.; Baquedano, F.G.; Scott, S.G. Economic and Food Security Impacts of Agricultural Input Reduction Under the European Union Green Deal’s Farm to Fork and Biodiversity Strategies; EB-30; U.S. Department of Agriculture, Economic Research Service: Washington, DC, USA, 2020. Available online: https://www.ers.usda.gov/publications/pub-details/?pubid=997409 (accessed on 12 November 2021).

	



Sihlobo, W.; Kapuya, T. The EU’s Green Deal: Opportunities, Threats and Risks for South African Agriculture. 29 October 2021. Available online: https://theconversation.com/the-eus-green-deal-opportunities-threats-and-risks-for-south-african-agriculture-170811 (accessed on 14 November 2021).

	



United Nations Conference on Trade and Development. UNCTADSTAT. 2021. Available online: https://unctadstat.unctad.org/en/RcaRadar.html (accessed on 5 November 2021).

	



Kovalyov, V.V.; Volkova, O.N. Analiz Hozyaistvennoy Deyatelnosti Predpriyatia; Infra-M: Moscow, Russia, 2007; p. 424. [Google Scholar]

	



World Trade Statistical Review. 2020. Available online: https://www.wto.org/english/res_e/statis_e/wts2020_e/wts2020chapter06_e.pdf (accessed on 5 November 2021).

	



Eurostat. 2021. Available online: https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do (accessed on 5 November 2021).

	



European Commission. Agri-Food Trade Statistical Factsheet. European Union—China. Directorate-General for Agriculture and Rural Development. Available online: https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/farming/documents/agrifood-china-region_en.pdf (accessed on 7 November 2021).

	



World Trade Organization STATS. 2021. Available online: https://timeseries.wto.org/ (accessed on 8 November 2021).

	



The European Green Deal Sets out how to Make Europe the First Climate-Neutral Continent by 2050, Boosting the Economy, Improving People’s Health and Quality of Life, Caring for Nature, and Leaving no one behind; European Commission: Brussels, Belgium, 2019; Available online: https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6691 (accessed on 8 November 2021).

	



Australian Trade and Investment Commission; Australian Government. Insight—The limited impact of the European Union’s Carbon Border Adjustment Mechanism on Australian Agriculture. 2021. Available online: https://www.austrade.gov.au/news/insights/the-limited-impact-of-the-european-union-s-carbon-border-adjustment-mechanism-on-australian-agriculture (accessed on 9 November 2021).

	



Kovalenko, N.; Perederiy, N.K.; Labenko, O.; Faichuk, O.; Faichuk, O. Bioenergy sustainable development: Achieving the balance between social and economic aspects. E3S Web Conf. 2020, 154, 7008. [Google Scholar] [CrossRef]

	



FAOSTAT. Food and Agriculture Organization of the United Nations. Available online: http://www.fao.org/faostat/en/#data/QV (accessed on 11 November 2021).

	



Leitão, N.C.; Balogh, J.M. The impact of intra-industry trade on carbon dioxide emissions: The case of the European Union. Agric. Econ. 2020, 66, 203–214. [Google Scholar] [CrossRef]

	



Faichuk, O.M. The relationship between GHG emissions and agricultural land productivity in the EU member states and Ukraine. Bioeconomics Agrar[M3] . Bus. 2021, 2, 48–57. [Google Scholar] [CrossRef]

	



Zhang, G.; Lu, F.; Huang, Z.G.; Chen, S.; Wang, X.K. Estimations of application dosage and greenhouse gas emission of chemical pesticides in staple crops in China. J. Appl. Ecol. 2016, 27, 2875–2883. [Google Scholar]

	



Audsley, E.; Stacey, K.; Parsons, D.J.; Williams, A.G. Estimation of the Greenhouse Gas Emissions from Agricultural Pesticide Manufacture and Use; Cranfield University: Cranfield, UK, 2009; 20p. [Google Scholar]

	



Szelag-Sikora, A.; Niemiec, M.; Sikora, J.; Chowaniak, M. Possibilities of Designating Swards of Grasses and Small-Seed Legumes from Selected Organic Farms in Poland for Feed. In Proceedings of the IX International Scientific Symposium Farm Machinery and Processes Management in Sustainable Agriculture, Lublin, Poland, 22–24 November 2017; pp. 365–370. [Google Scholar]

	



Chai, R.; Ye, X.; Ma, C.; Wang, Q.; Tu, R.; Zhang, L.; Gao, H. Greenhouse gas emissions from synthetic nitrogen manufacture and fertilization for main upland crops in China. Carbon Balance Manag. 2019, 14, 20. [Google Scholar] [CrossRef]

	



Liang, D.; Lu, X.; Zhuang, M.; Shi, G.; Hu, C.; Wang, S.; Hao, J. China’s greenhouse gas emissions for cropping systems from 1978–2016. Sci. Data 2021, 8, 171. [Google Scholar] [CrossRef]

	



Gołasa, P.; Wysokiński, M.; Bieńkowska-Gołasa, W.; Gradziuk, P.; Golonko, M.; Gradziuk, B.; Siedlecka, A.; Gromada, A. Sources of Greenhouse Gas Emissions in Agriculture, with Particular Emphasis on Emissions from Energy Used. Energies 2021, 14, 3784. [Google Scholar] [CrossRef]








[image: Sustainability 14 03712 g001 550] 





Figure 1. The share of the main exporters of food, drinks, and tobacco to EU-28 in 2019 (%). Source: compiled by the authors based on [37]. 
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Figure 2. CO2eq emissions per agricultural land in the EU (including target 2030) and major agri-food exporters to the Member States in 2019. Source: compiled by the authors based on [43]. 
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Figure 3. Pesticides use per area of cropland in the EU (including target 2030) and major agri-food exporters to the Member States in 2019. Source: compiled by the authors based on [43]. 






Figure 3. Pesticides use per area of cropland in the EU (including target 2030) and major agri-food exporters to the Member States in 2019. Source: compiled by the authors based on [43].



[image: Sustainability 14 03712 g003]







[image: Sustainability 14 03712 g004 550] 





Figure 4. Fertilisers (nutrient) use per area of cropland in the EU (including target 2030) and major agri-food exporters to the Member States in 2019. Source: compiled by the authors based on [43]. 
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Figure 5. Soil nutrient budget per cropland area in the EU (including target 2030) and major agri-food exporters to the Member States in 2019. Source: compiled by the authors based on [43]—data 2018. 
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Figure 6. The observations (blue dots) and regression line (red line). The histogram shows the distribution functions and descriptive statistics for pesticides use per cropland (the histogram above) and CO2eq emissions per agricultural land (the histogram right). Source: compiled by the authors. 
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Figure 7. The observations (blue dots) and regression line (red line). The histogram shows the distribution functions and descriptive statistics for fertilisers use per cropland (the histogram above) and CO2eq emissions per agricultural land (the histogram right). Source: compiled by the authors. 
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Figure 8. The observations (blue dots) and regression line (red line). The histogram shows the distribution functions and descriptive statistics for soil nutrient budget per cropland area (the histogram above) and CO2eq emissions per agricultural land (the histogram right). Source: compiled by the authors. 






Figure 8. The observations (blue dots) and regression line (red line). The histogram shows the distribution functions and descriptive statistics for soil nutrient budget per cropland area (the histogram above) and CO2eq emissions per agricultural land (the histogram right). Source: compiled by the authors.



[image: Sustainability 14 03712 g008]







[image: Table] 





Table 1. Revealed comparative advantages of the main countries–importers of agri-food to the EU in 2019.
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	no
	Country
	Export of Agricultural Products, Million USD

(XAI)
	Total Exports of All Products, Million USD

(ΣjϵpXAj)
	The World’s Export of Agricultural Products, Million USD

(XWI)
	The World’s Total Export of All Products, Million USD

(ΣjϵpXWj)
	Revealed Comparative Advantage Index

(RCAAI)





	
	1
	2
	3
	4
	5
	6



	
	EU-28
	640,755
	5,825,085
	×
	×
	1.17



	1
	Brazil
	89,098
	225,383
	×
	×
	4.22



	2
	USA
	164,803
	135,950
	×
	×
	12.93



	3
	Norway
	13,814
	102,799
	×
	×
	1.43



	4
	China
	81,676
	2,499,457
	×
	×
	0.35



	5
	Turkey
	20,284
	180,833
	×
	×
	1.20



	6
	Argentina
	38,999
	65,116
	×
	×
	6.39



	7
	Switzerland
	9,836
	313,934
	×
	×
	0.33



	8
	Ukraine
	22,900
	50,066
	×
	×
	4.88



	9
	Morocco
	6394
	29,132
	×
	×
	2.34



	10
	Côte d’Ivoire
	8062
	12,629
	×
	×
	6.81



	11
	Vietnam
	29,943
	264,268
	×
	×
	1.21



	12
	India
	37,371
	324,340
	×
	×
	1.23



	13
	Peru
	10,826
	47,690
	×
	×
	2.42



	14
	South Africa
	11,285
	90,016
	×
	×
	1.34



	15
	Chile
	23,051
	68,763
	×
	×
	3.57



	16
	Ecuador
	11,835
	22,329
	×
	×
	5.65



	17
	Thailand
	42,982
	246,269
	×
	×
	1.86



	18
	New Zealand
	29,343
	39,517
	×
	×
	7.92



	19
	Canada
	65,045
	446,585
	×
	×
	1.55



	20
	Russia
	33,722
	419,850
	×
	×
	0.86



	21
	Colombia
	7360
	39,489
	×
	×
	1.99



	22
	Costa Rica
	4687
	11,712
	×
	×
	4.27



	23
	Ghana
	3871
	15,668
	×
	×
	2.63



	24
	Iceland
	2471
	5223
	×
	×
	5.04



	25
	Mexico
	39,746
	460,704
	×
	×
	0.92



	26
	Indonesia
	42,953
	167,683
	×
	×
	2.73



	27
	Serbia
	3792
	19,630
	×
	×
	2.06



	28
	Egypt
	5592
	28,993
	×
	×
	2.06



	
	World
	×
	×
	1,783,648
	19,019,026
	×







Source: compiled by authors based on [37,39].
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Table 2. Correlation matrix.






Table 2. Correlation matrix.





	
Variables

	
Correlations (Spreadsheet1)

Marked Correlations Are Significant at p < 0.05000

n = 28 (Casewise Deletion of Missing Data)




	
Means

	
Std.Dev.

	
Emissions Carbon Dioxide per Agricultural Land, Tonnes per Hectare

	
Pesticides Use per Area of Cropland, kg/ha

	
Fertilisers (Nutrient) Use per Area of Cropland, kg/ha

	
Soil nutrient Budget per Cropland Area, kg/ha






	
Emissions carbon dioxide equivalent per agricultural land, tonnes per hectare

	
2.11

	
1.88

	
1.00

	
0.05

	
0.59

	
0.45




	
Pesticides use per area of cropland, kg/ha

	
3.97

	
4.91

	
0.05

	
1.00

	
0.47

	
0.33




	
Fertilisers (nutrient) use per area of cropland, kg/ha

	
142.92

	
98.64

	
0.59

	
0.47

	
1.00

	
0.31




	
Soil nutrient budget per cropland area, kg/ha

	
110.16

	
162.06

	
0.45

	
0.33

	
0.31

	
1.00








 Source: compiled by the authors.
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Table 3. Criteria for estimation the significance of correlation coefficients.
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Variables

	
t-Value

	
df

	
p

	
F-Ratio

	
p




	
Variances

	
Variances






	
Emissions carbon dioxide equivalent per agricultural land, tonnes per hectare vs. Pesticides use per area of cropland, kg/ha

	
1.868

	
54

	
0.067

	
6.799

	
0.000




	
Emissions carbon dioxide per agricultural land, tonnes per hectare vs. Fertilisers (nutrient) use per area of cropland, kg/ha

	
7.552

	
54

	
0.000

	
2746.776

	
0.000




	
Emissions carbon dioxide per agricultural land, tonnes per hectare vs. soil nutrient budget per cropland area, kg/ha

	
3.527

	
54

	
0.000

	
7414.992

	
0.000








Source: compiled by the authors.
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Table 4. Regression analysis.






Table 4. Regression analysis.





	
Variables

	
Regression Summary




	
b

	
Std.Err.

	
β

	
Std.Err.

	
t (25)

	
p-Value






	
Intercept

	

	

	
0.386

	
0.505

	
0.764

	
0.452




	
Fertilisers (nutrient) use per area of cropland, kg/ha

	
0.492

	
0.160

	
0.009

	
0.003

	
3.087

	
0.005




	
Soil nutrient budget per cropland area, kg/ha

	
0.301

	
0.160

	
0.003

	
0.002

	
1.887

	
0.071








 Source: compiled by the authors.
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Table 5. Matrix X of initial data.






Table 5. Matrix X of initial data.





	no
	Countries
	Emissions CO2eg per Agricultural Land, Tonnes per Hectare

(X1)
	Fertilisers(Nutrient) Use per Area of Cropland,

kg/ha (X2)





	1
	Brazil
	2.19
	260.50



	2
	USA
	0.96
	124.35



	3
	Norway
	5.21
	210.01



	4
	China
	1.28
	350.50



	5
	Turkey
	1.30
	106,77



	6
	Argentina
	1.25
	61.60



	7
	Switzerland
	3.86
	162.78



	8
	Ukraine
	0.71
	63.43



	9
	Morocco
	0.51
	52.30



	10
	Côte d’Ivoire
	0.29
	22.69



	11
	Vietnam
	6.14
	233.00



	12
	India
	4.22
	171.10



	13
	Peru
	1,11
	89.31



	14
	South Africa
	0.32
	61.37



	15
	Chile
	0.68
	277.92



	16
	Ecuador
	2.36
	155.08



	17
	Thailand
	3.33
	94.79



	18
	New Zealand
	4.19
	113.54



	19
	Canada
	1.00
	105.04



	20
	Russia
	0.45
	22.26



	21
	Colombia
	1.35
	110.66



	22
	Costa Rica
	2.39
	268.99



	23
	Ghana
	0.81
	35.84



	24
	Iceland
	0.35
	117.68



	25
	Mexico
	1.04
	97.56



	26
	Indonesia
	2.90
	107.22



	27
	Serbia
	1.67
	110.11



	28
	Egypt
	7.34
	415.31







Source: compiled by the authors based on [43].
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Table 6. Standardised matrix Z.






Table 6. Standardised matrix Z.





	no
	Countries
	Zx1
	Zx4





	1
	Brazil
	0.04
	1.21



	2
	USA
	−0.63
	−0.19



	3
	Norway
	1.68
	0.69



	4
	China
	−0.45
	2.14



	5
	Turkey
	−0.44
	−0.37



	6
	Argentina
	−0.46
	−0.84



	7
	Switzerland
	0.94
	0.21



	8
	Ukraine
	−0.76
	−0.82



	9
	Morocco
	−0.87
	−0.94



	10
	Côte d’Ivoire
	−0.99
	−1.24



	11
	Vietnam
	2.18
	0.93



	12
	India
	1.14
	0.29



	13
	Peru
	−0.54
	−0.55



	14
	South Africa
	−0.97
	−0.84



	15
	Chile
	−0.78
	1.39



	16
	Ecuador
	0.13
	0.13



	17
	Thailand
	0.66
	−0.50



	18
	New Zealand
	1.12
	−0.30



	19
	Canada
	−0.61
	−0.39



	20
	Russia
	−0.90
	−1.25



	21
	Colombia
	−0.42
	−0.33



	22
	Costa Rica
	0.15
	1.30



	23
	Ghana
	−0.71
	−1.11



	24
	Iceland
	−0.96
	−0.26



	25
	Mexico
	−0.58
	−0.47



	26
	Indonesia
	0.42
	−0.37



	27
	Serbia
	−0.24
	−0.34



	28
	Egypt
	2.83
	2.81







Source: compiled by the authors.
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Table 7. Ranking of the countries by quasi-distances Rij.
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	no
	Countries
	(Z1 − Ze)2
	(Z2 − Ze)2
	Rij
	Rank





	1
	Côte d’Ivoire
	0.00
	0.00
	0.00
	1



	2
	Russia
	0.01
	0.00
	0.01
	2



	3
	Ghana
	0.08
	0.02
	0.10
	3



	4
	Morocco
	0.01
	0.10
	0.11
	4



	5
	South Africa
	0.00
	0.16
	0.16
	5



	6
	Ukraine
	0.05
	0.18
	0.23
	6



	7
	Argentina
	0.27
	0.16
	0.44
	7



	8
	Peru
	0.20
	0.48
	0.68
	8



	9
	Mexico
	0.16
	0.60
	0.77
	9



	10
	Canada
	0.15
	0.73
	0.88
	10



	11
	Iceland
	0.00
	0.97
	0.97
	11



	12
	Turkey
	0.30
	0.76
	1.07
	12



	13
	Colombia
	0.33
	0.83
	1.16
	13



	14
	USA
	0.13
	1.11
	1.24
	14



	15
	Serbia
	0.56
	0.82
	1.38
	15



	16
	Indonesia
	2.00
	0.77
	2.77
	16



	17
	Ecuador
	1.26
	1.88
	3.14
	17



	18
	Thailand
	2.71
	0.56
	3.27
	18



	19
	New Zealand
	4.47
	0.89
	5.36
	19



	20
	Switzerland
	3.74
	2.10
	5.84
	20



	21
	India
	4.52
	2.36
	6.88
	21



	22
	Chile
	0.04
	6.97
	7.01
	22



	23
	Brazil
	1.06
	6.05
	7.11
	23



	24
	Costa Rica
	1.29
	6.49
	7.78
	24



	25
	Norway
	7.11
	3.76
	10.87
	25



	26
	China
	0.29
	11.48
	11.77
	26



	27
	Vietnam
	10.05
	4.73
	14.78
	27



	28
	Egypt
	14.58
	16.47
	31.04
	28







Source: compiled by the authors.
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