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Abstract

:

The European Union (EU) launched the Common Fisheries Policy (CFP) in the 1970s. Currently, a large part of the CFP has been financed with the European Maritime and Fisheries Fund (FEMP). This research aims to determine whether there is a high degree of homogeneity in the levels of efficiency achieved by the fishing projects financed by European Funds for the period 2014 to 2020. The Data Envelopment Analysis (DEA) methodology was adopted. The main results showed that there is a high degree of heterogeneity in the level of efficiency achieved by European countries during the analyzed period. Moreover, despite the fact that regional efficiency has been increasing during the years under study, territorial disparities persist over time. This research provides a contribution for policymakers targeting better use of the FEMP funds for the upcoming funding package 2021–2027.
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1. Introduction


The Common Fisheries Policy (CFP) was created aimed at the regulation of the conservation, management, and exploitation of living aquatic resources. It also includes the seafood production obtained through aquaculture, and the processes of transformation and marketing of fishery products when such activities are carried out in the territories of the member states, or in community waters, or by community fishing vessels. The CFP aims to guarantee the stability of the income and jobs of fishermen in the European Union (EU), in a worrying situation of a decrease in catches as a consequence of the decrease in the fish population.



This policy attempts to achieve the always difficult balance between the economic aspirations of the fishing sector and environmental sustainability. This balance is necessary and essential to ensure the economic viability for fishermen and their regions in the medium and long term [1,2,3,4].



To this end, a set of action plans have been established:




	
Recovery plans for fisheries that exploit stocks that are outside safe biological limits.



	
Management plans that allow keeping fish and spawning populations within safe biological limits.



	
Plans that establish goals for the sustainable exploitation of fish stocks and including limits on catches.



	
Plans for fixing the number and type of fishing vessels authorized to fish.



	
Plans of technical measures related to the definition of the design of the fishing gear (fleet restructuring), and the establishment of zones or periods in which fishing activities are prohibited or restricted. Additionally, a definition of the minimum size of the specimens to be captured and specific measures to reduce the effects of fishing activities on marine ecosystems.








Community regulations defined the responsibility of the EU member states for the control, inspection, and application of the rules of the CFP. The financing of the European agricultural policy is carried out mainly by the European Maritime and Fisheries Fund (FEMP) [4,5,6]. This is part of the so-called European Structural and Investment Funds (the ESI Funds), together with the European Regional Development Fund (ERDF), the European Social Fund (ESF), the Cohesion Fund (CF), and the European Agricultural Fund for Rural Development (EAFRD).



The FEMP, as established in its implementing regulations, must fundamentally contribute to meeting the following objectives:




	
Promoting competitive, environmentally sustainable, economically viable and socially responsible fisheries and aquaculture. For this, a series of actions are articulated, among which are:




	(1)

	
Reduction of the impact of fishing on the marine environment, for which it is necessary to avoid and reduce, as far as possible, unwanted catches.




	(2)

	
Protection and recovery of biodiversity and aquatic ecosystems.




	(3)

	
Achieve and maintain a lasting balance between fishing capacity and available fishing opportunities.




	(4)

	
Promote the competitiveness and viability of companies in the fishing sector, including artisanal coastal fishing, and improve safety and working conditions.




	(5)

	
Support the consolidation of technological development, innovation, increased energy efficiency, and knowledge transfer.




	(6)

	
Develop professional training, new professional skills, and ongoing training.









	
Promotion of a balanced and inclusive territorial economic development of fishing and aquaculture areas. This implies contemplating a series of actions aimed at the promotion of economic growth in the sector and the territories, social inclusion, job creation, and support for employability and labor mobility in coastal and inland communities, dependent of fishing and aquaculture.








In general, the distribution of ESI Funds among European countries is carried out considering the relative wealth of a given region. Specifically, there are currently three categories of regions:




	
Less developed regions: those whose GDP per capita is less than 75% of the average GDP of the EU-27.



	
Regions in transition: those whose GDP per capita is between 75% and 90% of the average GDP of the EU-27.



	
More developed regions: those whose GDP per capita is above 90% of the average GDP of the EU-27.








With regard to FEMP, financial allocations are decided based on sector-specific criteria such as the size and socioeconomic importance of aquaculture and fisheries in each region. Therefore, the level of funding does not depend on GDP per capita.



Recently, two packages of funds have been approved to finance projects related to the fishing sector. One for the period 2014 to 2020, to which EUR 5,749,331,600 was allocated, and another for the period 2021 to 2027 with an amount of EUR 6,108,000,000. In the case of the FEMP, the projects that are approved must have, in general, a co-financing of the member countries that amounts to 75%.



Based on this process of distribution of European Funds among the countries, this research has a goal to determine whether there is a high degree of homogeneity in the levels of efficiency achieved by the fishing projects financed by European Funds for the period 2014 to 2020. In this way, it could be possible to identify which regions have the highest levels of efficiency in the management of funds directed towards the management of fisheries. Thus, once these territorial differences have been detected, the investigation could be expanded to find out which programs have been implemented in the countries and which have obtained the best results.



In addition, the results can be used by public administration bodies to develop regulations that incorporate the degree of efficiency achieved, as another assessment parameter for the approval of projects financed with European Funds. The policymakers can find out the peculiarities of the projects with the best qualification and the regions in which they have implemented such activities.



The rest of the paper is structured as follows. The FEMP and different European regions, and efficiency analysis in the fishing sector are presented in a literature review. DEA methodology is defined, and variables presented. Results of the DEA are presented in Section 3. The paper ends with a conclusion and discussion section, followed by cited references.




2. Literature Review


Efficiency is an economic concept that relates inputs and outputs. From this perspective, one organization is more efficient than another when it achieves the same amount of output using less inputs. Among the main available research on efficiency analysis, there are contributions of Thach, Vo, and Lee [5], Wang et al. [6], Venkadasalam, Mohamad, and Sifat [7], Quynh, Hailu, Schilizzi, and Iftekhar [8], Sangun, Guney, and Berk [9], Laso et al. [10], Pinello et al. [11], Gigentika et al. [12], Chen et al. [13], and Castilla-Espino et al. [14].



For this type of analysis, it has become necessary to define a methodology that is usually used by researchers in efficiency analyses. In this research, a non-parametric methodology, called Data Envelopment Analysis (DEA), has been used, a methodology proposed by Charnes, Cooper, and Rhodes in 1978 [4].



Thach, Vo, and Lee [5] determined the technological efficiency of white leg shrimp farming. They also evaluated the efficiency and adaptability of shrimp farming by comparing the technical efficiency analyses among different species of shrimps. Given unchanged inputs, the calculated technical efficiency was around 72.9%, implying that farmers could increase their production by about 27.1%. The technical efficiency of the two groups was identical.



Wang et al. [6] used DEA, namely the Malmquist model, to evaluate the performance of 17 fisheries firms in decision making units (DMUs) in Vietnam from 2015 to 2018. The purpose of this study was to present a four-year review of the Vietnamese fishery sector in terms of technical efficiency, technological progress, and total factor production. Total assets, equity, total liabilities, cost of sales, revenue, and profit are all variables in the model. The findings of this research suggest that the best performers were Investment Commerce Fisheries Corporation (DMU10) and Hoang Long Group (DMU8).



Venkadasalam, Mohamad, and Sifat [7] studied the efficiency of the shipping industry in five ASEAN countries: Malaysia, Singapore, the Philippines, Thailand, and Vietnam. This research assessed the efficiency dynamics of 45 international and offshore fishing and ferrying shipping companies using DEA and Stochastic Frontier Analysis. The findings showed a persistent decline in efficiency from 2011 to 2017, a trend that continues even in historically efficient businesses.



Quynh, Hailu, Schilizzi, and Iftekhar [8] used survey data for small-scale fisheries in Vietnam under the Territorial Use Rights for Fisheries (TURFs) system. This study used a bootstrapped DEA to measure the extent of excess capacity at the individual fisher level, and an Endogenous Switching Regression model to investigate the effects of fisher participation in monitoring on the level of excess capacity. This investigation employed a bootstrapped DEA, which rectifies estimation problems in the standard DEA method. Even under TURFs, we uncover indications of significant excess capacity, with fishermen operating at 59% capacity on average. However, the findings suggest that monitoring participation leads to a large reduction in excess capacity. Non-monitors are more likely to have short-sighted investment behavior, whereas monitors’ investment behavior is more likely to be influenced by perceptions of TURF management and long-term incentives.



Sangun, Guney, and Berk [9] investigated the economic efficiency of small-scale coastal fishing operations on Turkey’s eastern Mediterranean coast during 2016–2017. The DEA approach was used to estimate small-scale fisheries’ economic efficiency levels, and severe levels of input utilization were demonstrated. According to the findings, the fishers’ consumption of inputs can be reduced by 36.1% while still achieving the same output performance. The primary inputs that lead to inefficiency in a small-scale fishermen’s output performance are vessel maintenance expenditures (15.4%), fishing gear repair or buy expenditures (12.3%), and labor costs (12 percent). In addition, Tobit Analysis was used to study the relationship between economic efficiency outcomes and the small-scale fishermen’s socioeconomic and demographic position. According to this, factors such as household size, labor hours, and vessel ownership lead to economic inefficiency among dedicated fishermen, and the output performances are vessel maintenance expenditures (15.4%), fishing gear repair or buy expenditures (12.3%), and labor costs (12%). In addition, Tobit Analysis was used to study the relation between economic efficiency outcomes and the small-scale fishermen’s socioeconomic and demographic position.



Laso et al. [10] examined the environmental effect of benchmarking results generated from DEA calculations utilizing different cultural theory methodologies. The Cantabrian purse seining fishing fleet was chosen as the case study. As a result, three distinct DEA matrices were created to address the three primary human perspectives on environmental issues: hierarchist, individualist, and egalitarian [15,16]. All three matrices represented the same set of inputs to be optimized, but the output flow, which represented landed fish, energy content, or biomass removal, changed. The findings imply that the cultural perspective chosen has a significant impact on environmental impact optimization.



Pinello et al. [11] used a bias-corrected input-oriented DEA model. This study investigated the technical and scale efficiency of two types of Greek fishing vessels: small-scale vessels and bottom trawlers. In addition, the relations between efficiency scores and vessel and skipper characteristics are investigated. According to the findings, small-scale vessels have a low average technical efficiency score (0.42) but a substantially higher scale efficiency score (0.81). Bottom trawlers, on the other hand, have a smaller scale but superior technical efficiency (0.68 and 0.73, respectively). In contrast to trawlers, the technical efficiency of small-scale vessels is positively associated with the skipper’s experience, according to this study. In a broader sense, small-scale fisheries rely heavily on expertise.



Gigentika et al. [12] determined the capacity of tuna fishing by evaluating its technical efficiency and the usage of three different types of tuna fishing gear based on vessel size (GT). The analysis of fishing capability was carried out using DEA methods. The findings revealed that a number of tuna fishing units were inefficient in their use of fishing capacity and were overusing production inputs. However, a 20 GT pole and line fishing vessel has proven to be effective in terms of fishing capacity and production inputs.



Chen et al. [13] investigated whether the determinants of ambient water quality in the aquatic ecosystem affect the technological efficiency of a fishing sector. The authors calculated the DEA estimates of technical efficiency for each fishing zone using zone-specific data for the Connecticut Long Island Sound lobster fishery from 1998 to 2007 and a method that combined a bootstrapping technique with DEA. The impact of environmental variables on different efficiency percentiles was then assessed using the bootstrapped DEA results and censored quantile regression. When environmental conditions are advantageous (high dissolved oxygen levels), efficiency is low. However, when environmental conditions are unfavorable (high nitrogen levels), efficiency is high.



Castilla-Espino et al. [14] aimed to quantify the fleet’s fishing capacity as well as the structural excess of fishing capacity over sustainable levels (overcapacity) from 2005 to 2009. Two DEA linear mathematical programs were executed. The fishing capacity in the 2008–2009 season was 142.37 mT, according to this research, and it increased following the adoption of a new management system in 2006. This report also concludes that the fleet was significantly overcapacity in 2009 as measured fishing capacity exceeded nearly two times the Total Allowable Catch established by policymakers, and the fleet’s technical efficiency was extremely low.




3. Materials and Methods


The interest on the use of efficiency analyses applied to the fishing sector has been aroused among researchers, expressed by the number of investigations using DEA [17,18,19,20]. Thus, DEA is the method that better fits the requirements needed in this research. Elaborated by Charnes, Cooper, and Rhodes in 1978 [1], DEA has been used as a methodological tool to calculate the efficiency in the use of European Funds by European countries. Their model allows for determining of the relative efficiency obtained by an organization when it is compared with others, as well as the distance with respect to the efficiency frontier by Maza et al. [21]. An optimal level of efficiency is determined, and the distance that exists between each of the DMUs with respect to it is measured. For this reason, the production function must be oriented towards output. Likewise, since there is no certainty about the type of return of the function, a BCC–Output-type model has been assumed, which yields a measure of pure technical efficiency, thus ignoring the size of the scale since it compares only one DMU to a similar scale unit [22].



The fact of being able to include multiple input and output variables in this model has made it an efficiency measurement tool largely used in the assessment of public sector policies [23]. Public organizations pursue multiple objectives, which makes it difficult to determine their performance levels [23,24]. DEA methodology fulfils this need.



The efficiency of the decision unit (DMU) in this model is calculated as


  E f =  Y X  =   OUTPUT   INPUT    



(1)







When more inputs are used, the equation would be as follows


  E f =    a i   Y i     b i   X i     



(2)







The applied model aims to achieve the maximum amount of output given by a certain level of inputs, under a restriction of ignorance of the technological level assumed by each DMU. For this reason, the variable scale returns (VRS) model proposed by Banker, Charles, and Cooper [25] oriented towards the output (BCC–Output model). Thus, the problem to be solved would be the maximization of the following expression


  M a x    y j  + ε  (    ∑   k = 1  s   h k +  +   ∑   i = 1  m   h i −     )   



(3)




subject to


    ∑   j = 1  n   λ j  ∗  x  i j   =  x  i j   −  h i −  ,   i = 1 , … , m  



(4)






    ∑   j = 1  n   λ j  ∗  y  k j   =  y  k j   ∗  γ j  +  h k +  ,   k = 1 , … , m  



(5)






    ∑   j = 1  n   λ j  = 1    λ j  ,    h i −  ,    h k +  ≥ 0 ,   ∀ i , j , k    γ j  f r e e    



(6)




where:



   γ j    is the radial enlargement that occurs in all its outputs. It can be identified with the efficiency of j if j is compared with a point belonging to the efficient frontier.



   h i −    is the rectangular reduction of input i.



   h k +    is the rectangular magnification of the output k.



Where    λ j    represents the coefficients of the linear combination of inputs and outputs to which the DMU projection point is referring, on the efficient frontier, it can be interpreted as the proximity of the DMU projection point, with respect to the efficient frontier.



The efficiency frontier would be made up of all those efficient decision units. Once the border has been determined by these entities, it compares each of the entities under study with the border, under the assumption that the detected deviations indicate inefficient behavior. In this way, the relative efficiency of a set of DMUs that produce a type of output from a common set of inputs can be measured.



This type of technical efficiency analysis is needed in an economic, social, and health context, such as the current one, to measure the levels of efficiency achieved in the use of public resources. Its measure is needed to facilitate decision making by public administrations and to judge among different alternatives. Likewise, it can guarantee compliance with the established objectives and improve the management of public programs. This methodology can be considered as a continuous process of learning and training for those responsible for and administrators in charge of implementing fisheries policies. It should also be aware that the financing of the programs is carried out through the collection of taxes from citizens and companies.



In this research, the FEMP distributed in Europe have been used as input variables. The employment generated in the sector and the ships used have been chosen as variables too. As an output variable, the captures obtained have been considered. In this way, the main variables used in the analyzed bibliography are collected, which are related to the use of capital and employment.



Table 1 summarizes the input–output variables used in the production function to be maximized, which will allow a comparative analysis of the relative efficiency of each DMU.



Figure 1 presents a schematic representation of the research methodology adopted in this research. The input related to the employment was used in Sangun et al. [9], as well as the fishing fleet [26].



Table 2 shows the analyzed DMUs, where two criteria have been considered in their choice:




	
Countries belonging to the Eurozone. This choice was motivated by the fact that inclusion in the Euro group ensures that their economies move around certain economic levels.



	
Significant level, throughout the analyzed period, in each of the defined variables.








Table 2 presents the countries that satisfied these criteria and were considered in analyses.



The concept of efficiency analyzed in this article is that of economic efficiency defined by Farrell [27], according to which the aforementioned author defines it as the capacity of an entity to achieve the maximum output from a given set of inputs, and which is obtained by comparing each unit with the optimal value that is given by the estimated production frontier. From a business perspective, efficiency is usually defined as the ability to produce the maximum amount of useful products with a given amount of inputs, as well as the ability to produce using the minimum possible inputs, a given amount of products. Basically, it defines the relationship between inputs and outputs. Profit maximization requires the DMUs to correctly adopt the following decisions:




	
Choose the output that maximizes the benefit of all possible levels of production.



	
Choose the optimal combination of inputs that minimizes the production costs among all the possible combinations of inputs necessary to obtain the product.



	
Produce the output using for them the minimum possible amount of inputs.








The adoption of these three types of decisions allows defining the requirement of three types of efficiencies, such as scale efficiency, allocative efficiency, and technical efficiency.




4. Results


4.1. The Fishing Funds


The funds of FEMP were approved by EU Regulation No. 508/2014 of the European Parliament and of the Council of May 15, 2014, and EU Regulation No. 1255/2011 of the European Parliament and of the Council. Figure 1 shows the percentage distribution among the different EU countries.



Figure 2 shows how more than 70% of the resources were distributed among the United Kingdom, Croatia, Greece, Portugal, Poland, Italy, France, and Spain.



The following Figure 3 shows the distribution of the FEMP for employment generated in the sector. The total amount of FEMP resources distributed by each country was calculated and divided by the total employment. It is observed that more than 30% of the funds are concentrated in four countries: Slovenia, Estonia, Finland, and Sweden.



Figure 4 shows the distribution of European resources in relation to the catches obtained by each country. Based on this distribution criterion, Slovenia, Romania, Cyprus, Greece, and Bulgaria have obtained more than 70% of the Fisheries Funds.



Finally, in Figure 5 the distribution of the Fishing Funds in relation to the fleet of each country has been analyzed. In this case, it should be noted how the contributions to Romania, Poland, Lithuania, Latvia, and Belgium account for more than 60% of the total.




4.2. The DEA Model


The results obtained in this research depend on the variables used and the DMU’s analyzed. The use of other variables could lead to different results than those shown in this article.



The efficiency analysis in the use of the Sea and Fishing Funds for the improvement of the sector has been carried out through a production function. This function considered as inputs the investments in the FEMP, the employment generated in the sector, and the ships. The output would be formed by the catches. The DMUs used are the Eurozone countries defined in Table 3. A DEA has been applied to this function, which assumes an orientation towards output (BCC) and variable returns to scale. The used software was Frontier Analysis Professional.



Table 3 shows the obtained results. The relative efficiency has been calculated for the years corresponding to the period of funds approved by the EU 2014–2020. The last year for which data are available is 2019. The table shows how the average efficiency level has been maintained throughout the period. However, if the evolution of the countries studied is considered, substantial differences are observed between them. Thus, France, Germany, Greece, Finland, Ireland, Spain, Belgium, Slovenia, and Portugal are above the average, while Italy, the Netherlands, Lithuania, Latvia, Estonia, Malta, and Cyprus are below it.



Table 4 summarizes the average efficiency of the countries in the analyzed period, the number of times that each country has found itself at maximum efficiency, the maximum and minimum efficiency found, as well as the difference between the two measurements.



Table 4 shows the significant differences achieved in terms of efficiency between the analyzed countries. Only Germany, Slovenia, Finland, Belgium, Spain, France, Greece, and Ireland have ever reached the highest level of efficiency. In the case of Germany, it has achieved this four times and Slovenia and Finland, three times. On the other hand, Cyprus, Estonia, Italy, Latvia, Lithuania, Malta, the Netherlands, and Portugal have not achieved maximum efficiency conditions in any of the years analyzed.



In addition, it should be noted that countries such as France or Germany achieved double the average efficiency obtained throughout the period compared to other countries such as Estonia, Malta, or Cyprus.



Therefore, from the results obtained in the DEA it can be concluded that although it is true that overall there is a high level of efficiency in the use of the FEMP, and that this is maintained throughout the period, there are significant differences in the levels reached by the different countries analyzed.





5. Discussion and Conclusions


This research aimed to determine if there is a high degree of homogeneity in the levels of efficiency achieved by the European countries analyzed in the management of fishing projects financed with the FEMP. For this, a methodology frequently used by researchers in comparative efficiency analyses between various territorial units, the DEA, was used. In doing so, a production function was defined in which the inputs were linked to the use of European funds, the total employment, and the fishing fleet, and the outputs used were the total production of the sector.



The application of the DEA revealed two significant conclusions. First, the existence of a high degree of heterogeneity in the level of efficiency achieved by European countries during the period of time analyzed. Second, despite the fact that regional efficiency has been increasing during the years under study, territorial disparities persist over time.



These data are aligned with the results evidenced in the analyzed bibliography. There is a high degree of correlation between efficiency levels and regional characteristics. In this sense, we consider this type of technical efficiency analysis very necessary since it allows us to determine the existence of specific regional inequalities. Once identified, the results can be used to articulate public policy measures to reduce them, since, in the event that resources are not allocated to reduce them, they will grow and will perpetuate a development project with unequal regions. These models undoubtedly have negative consequences in different aspects of citizens’ lives at the territorial level. Not only of the economic type but also social.



In this research, countries have been identified, such as Germany, that have maintained optimal levels of efficiency throughout the analyzed years, Slovenia and Finland have obtained it for three years. Belgium, Spain, and France for two years. Greece and Ireland for one year. The rest of the analyzed countries have not obtained it during the entire period investigated. With these results, we believe it is convenient to expand the study to identify the specific projects that have been launched during these years in these regions so that they can be replicated in those that have obtained the lowest results.



For this reason, the novelty that this research presents with respect to those published is that this is the first article that studies the levels of efficiency achieved by the fishing projects financed by European Funds for the period 2014 to 2020 in Spain using the Data Envelopment Analysis methodology.



The actual moment is a moment of transition. Currently, the funding package for the period 2021 to 2027 was approved on 17 December 2020. The total allocation for fisheries policy amounts to EUR 6108 million. Of this, EUR 5300 million will be allocated for the management of fisheries, aquaculture, and fishing fleets. The rest will go to scientific advice, controls and verifications, market intelligence, maritime surveillance, and security. For this reason, it is advisable to show as soon as possible the projects that are working best at the agricultural level and publicize them so that they can be implemented in other regions.



In future papers, we will consider fisheries’ sustainability. Sustainability has mostly been achieved through Ecosystem-Based Fisheries Management or Management Strategy Evaluation [28,29,30]. In future works we will take into account the level of illegal, unreported, and unregulated (IUU) fishing and the result of the application of FEMP since countries that improve their management of IUU fishing tend to improve other objectives of managing multiple fisheries with increased follow-up [31,32,33].
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Figure 1. Summary of the applied methodology. 
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Figure 2. Percentage distribution of the FEMP for the period 2014–2020. Source: Own elaboration from data published by the European Commission. https://ec.europa.eu/oceans-and-fisheries/funding/european-maritime-and-fisheries-fund-emff_es (accessed on 11 January 2022). 
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Figure 3. Percentage distribution of the FEMP by employment generated for the period 2014–2020. Source: Own elaboration from data published by the European Commission. https://ec.europa.eu/oceans-and-fisheries/funding/european-maritime-and-fisheries-fund-emff_es (accessed on 11 January 2022). 
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Figure 4. Percentage distribution of the FEMP by catches for the period 2014–2020. Source: Own elaboration based on data published by the European Commission and Eurostat. https://ec.europa.eu/oceans-and-fisheries/funding/european-maritime-and-fisheries-fund-emff_es (accessed on 11 January 2022). 
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Figure 5. Percentage distribution of the FEMP among the fleet for the period 2014–2020. Source: Own elaboration based on data published by the European Commission and Eurostat. https://ec.europa.eu/oceans-and-fisheries/funding/european-maritime-and-fisheries-fund-emff_es (accessed on 11 January 2022). 
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Table 1. Production function of the degree of efficiency in the use of Sea and Fishing Funds.
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Type

	
Variable

	
Description

	
Source






	
Product (output)

	
O1ij: Fishery products

	
Total fishery products by European countries, where i is the country and j is the year. Unit of measure: tonnes live weight

	
Eurostat




	
Inputs

	
I1ij: Total employment

	
Total employment generated in the sector, where i is the country and j is the year.

	

	-

	
Annual Economic Report on the EU Fishing Fleet (various years)




	-

	
Annual economic report on the aquaculture sector in the Union (various years)




	-

	
Annual economic report on the fishery product processing sector in the Union (various years)




	-

	
Eurostat










	
I2ij: European Maritime and Fisheries Fund

	
Annual investment in FEMP by European countries, where i is the country and j is the year

	
European Commission




	
I3ij: Fishing fleet

	
Fishing fleet by age, length, and gross tonnage by European countries, where i is the country and j is the year

	
Eurostat
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Table 2. DMUs analyzed.
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	Countries





	Germany

Belgium



	Cyprus



	Slovenia



	Spain



	Estonia



	Finland



	France



	Greece



	Ireland



	Italy



	Latvia



	Lithuania



	Malt



	Netherlands



	Portugal
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Table 3. Relative efficiency of the countries for the period 2014–2019.
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	Country
	2014
	2015
	2016
	2017
	2018
	2019
	Average of the Period





	Germany
	100
	100
	100
	98.23
	100
	95.43
	98.94



	Belgium
	75.8
	100
	98.11
	96.80
	82.83
	100
	92.26



	Cyprus
	50
	52.67
	49.67
	45.23
	51.78
	57.02
	51.06



	Slovenia
	100
	100
	100
	73.84
	84.03
	91.02
	91.48



	Spain
	100
	98.02
	97.45
	83.57
	91.03
	100
	95.01



	Estonia
	62.11
	66.94
	64.82
	59.79
	54.03
	68.17
	62.64



	Finland
	90.65
	100
	95.55
	98
	100
	100
	97.37



	France
	100
	98.42
	99.68
	96.76
	99.21
	100
	99.01



	Greece
	94.82
	96.26
	97.57
	98.66
	99.37
	100
	97.78



	Ireland
	94.52
	96.39
	96.54
	96.01
	93.22
	100
	96.11



	Italy
	86.14
	77.53
	73.76
	75.38
	75.11
	78.43
	77.73



	Latvia
	68.43
	56.11
	63.12
	73.14
	70.27
	71.23
	67.05



	Lithuania
	70.23
	65.43
	68.47
	66.53
	70.11
	63.12
	67.32



	Malt
	65.11
	58.99
	59.11
	58.32
	65.82
	66.11
	62.24



	Netherlands
	58.43
	63.11
	68.45
	78.43
	76.23
	61.23
	67.65



	Portugal
	98.11
	93.23
	89.11
	91.23
	92.45
	84.11
	91.37



	Average
	82.15
	82.69
	82.59
	80.62
	81.59
	83.49
	82.19
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Table 4. Summary of efficiency indicators for the period 2014–2019.
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	Country
	Average of the Period
	Number of Times of Maximum Efficiency
	Maximum Efficiency
	Minimum Efficiency
	Variation





	Germany
	98.9
	4.0
	100.0
	95.4
	4.6



	Belgium
	92.3
	2.0
	100.0
	75.8
	24.2



	Cyprus
	51.1
	0.0
	57.0
	45.2
	11.8



	Slovenia
	91.5
	3.0
	100.0
	73.8
	26.2



	Spain
	95.0
	2.0
	100.0
	83.6
	16.4



	Estonia
	62.6
	0.0
	68.2
	54.0
	14.1



	Finland
	97.4
	3.0
	100.0
	90.7
	9.3



	France
	99.0
	2.0
	100.0
	96.8
	3.2



	Greece
	97.8
	1.0
	100.0
	94.8
	5.2



	Ireland
	96.1
	1.0
	100.0
	93.2
	6.8



	Italy
	77.7
	0.0
	86.1
	73.8
	12.4



	Latvia
	67.1
	0.0
	73.1
	56.1
	17.0



	Lithuania
	67.3
	0.0
	70.2
	63.1
	7.1



	Malt
	62.2
	0.0
	66.1
	58.3
	7.8



	Netherlands
	67.6
	0.0
	78.4
	58.4
	20.0



	Portugal
	91.4
	0.0
	98.1
	84.1
	14.0
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