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Abstract

:

Public financial aid is approached as one of the most important tools allowing, mainly small and medium-sized enterprises, to implement many of their investment intentions, thus improving their competitive position in the market. It is granted to enterprises regardless of whether they are of profit-oriented or a non-profit nature. The main goal of this article is to assess the effectiveness of public aid in the aquaculture sector. Authors reviewed the aid measures allocated to three carp farms located in the Barycz Valley, the biggest center for carp breeding in Europe. These three farms accounted for half of the aid beneficiaries over the period of analysis, and are considered to be representative according to the typical farms approach. They also account for 85% of the total grants allocated to the sector. After identifying differences in investment strategies, the authors investigated whether these differences could be reflected in the financial situation of the selected enterprises. The analysis covered the value of the financial liquidity factors, profitability, the level of debt and the increase in assets during the years 2012–2016. The research suggests that part of the benefits expected from public aid are not fully captured in the traditional performance ratios, especially when ecosystem-enhancing measures are involved.
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1. Introduction


In the EU, the production of so-called “seafood” products, or fisheries and aquaculture products, has been subjected to an autonomous policy since 1983, with the establishment of the Common Fisheries Policy (CFP). Further to various developments and three major revisions, the CFP has a double characteristic with respect to competencies: exclusive competency of the European Union concerning the conservation of the natural resources and shared competency for all other aspects. This is the case, for instance, of the financial structural instrument of the CFP, including when applied to inland aquaculture, the research object of this paper.



The question of granting public aid constitutes an important element of the state interventionism in the sphere of economics and one of the parts of the European Union’s competition policy. The state’s impact on the economy is the subject of an ongoing debate involving theorists of economics who, on the one hand, support leaving economic problems to market forces and, on the other, remain in favor of active state participation [1].



In the light of numerous and often radically different opinions in this respect, the prevailing view, especially in transition economies from Central and Eastern Europe, is that the role of the state in a modern economy is mostly to ensure observing the rules of economic freedom, respecting private property and unrestricted entrepreneurship. This does not mean that the state’s activity in the economy is completely rejected. However, the state interventionism should be limited and determined based on legitimate grounds as well as economic criteria [2]. It is justified only if its activity limits market failure, ensuring—in Pareto’s understanding—the improvement of some entities’ situation, without worsening the situation of others [3].



One symptom of the discussed state intervention is supporting the sector of small and medium enterprises (SMEs), and one of its forms is financial public aid. It undeniably affects not only the development of the supported economy sectors but, above all, the financial situation improvement of the enterprises operating in such environments. However, the state activity in this respect cannot function as the replacement of market mechanisms, but as a supporting and correcting factor in the areas which do not bring about satisfying effects [2].



While there are clear tendencies to reduce the amount of aid allocated in order to limit market disruption, fisheries and aquaculture sectors still occupy an important place in terms of granting public aid. In the years 2000–2007, the total value of public aid granted by the member states to entrepreneurs operating in the fisheries and aquaculture sector amounted to around EUR 4 billion, before reaching EUR 4.3 billion for the period 2008–2013, and EUR 5.7 billion for the period 2014–2021 [4].



The fisheries and aquaculture sector is largely represented by SMEs, operating in very competitive market conditions. Furthermore, this sector is particularly sensitive to price fluctuations resulting from the continuously changing economic, natural (climate changes, rainfall, temperature, diseases, etc.) and socio-cultural conditions. When addressing the impacts of public aid in the seafood sector, it should be kept in mind that the general question is about the social desirability of subsidies, which includes the competition distortion as well. That is why it is necessary to review the types of aids granted and an assessment of their impacts on the firms involved, in the light of three traditional financial ratios.



This paper focuses on the case of carp fish farming in Poland. Its main purpose is to propose an ex-post analysis of the subsidies actually granted during the 2012–2016 period, based on both public and private first-hand (accounting) data. It is structured as follows: Section 2 presents the overview of the subject literature addressing the development of public aid in the EU aquaculture sector, from both theoretical and empirical views. Sustainable development issues are also addressed. Section 3 focuses on the specificity of inland fisheries in the Barycz Valley, which is the largest carp breeding center, not only in Poland, but also in Europe. Section 4 defines the material and methods, and describes the selected financial indicators used (i.e., financial liquidity, profitability, debt and increase in total assets in the years 2012–2016). For their calculation, the data obtained from fish farms representing both public and private sectors were used. Section 5 presents results of selected financial analysis indicators and includes the discussion, and finally Section 6 presents conclusions.



The novelty of this paper is the attempt to demonstrate that traditional financial performance ratios about the public aid are limited and cannot fully capture environmental and social benefits in the aquaculture sector.




2. The Concept and Premises of Public Aid in Fishery and Aquaculture Sector


2.1. Theoretical Background


The approach to the extent of state involvement in economic processes is subject to cyclical fluctuations, characteristic for the development of economic thought [5,6]. State aid is the tool for state intervention in market mechanisms. It is economically acceptable when the market is imperfect and inefficient. The subject literature distinguishes many situations referred to as market failures/imperfections, in which the state support for the free market mechanism is desirable to influence the decisions taken by the economic trade participants [7]. In this case, a set of legal measures for the market supervision by the highest authority can be used. It results from the provisions of public law aimed at organizing competition in an orderly manner [8,9,10], which is supposed to result in achieving the desired economic goals [11,12,13].



According to some authors, public aid represents one of the state functions for the benefit of the economy. These functions also include economic rationing and planning, cyclical policy and the regulation of infrastructure sectors [14,15]. According to [16], through its implementation the state manifests its responsibility for the proper functioning of the economy by providing the broadly understood benefits to the selected entrepreneurs or sectors. On the one hand, such support is a clear act of preference against other entities but, on the other, from the state perspective it is an instrument for their inclusion in achieving the objectives motivated by diverse public interests, in the form of, e.g., the development of lagging behind and underinvested regions, restructuring certain economy sectors, increasing workforce mobility or environment protection [16,17]. It means that such activities can be approached as an incentive for the development and modernization of the economy in the direction expected by the state, through “the provision of favorable financial conditions for taking effective advantage from (…) the freedom of economic activity” [18].



Although using public funds by the state allows its indirect influence on the business activity carried out by entrepreneurs, still the incorrectly targeted aid adversely affects the sound entities, limiting their competitive capacity in favor of the inefficient ones. Granting state aid results in the distortion of competition, as it gives preference to those aid beneficiaries who receive additional funds they would not have obtained under typical market conditions [19]. Therefore, the discussed aid should be limited in time and addressed only to solve the most important economic or social problems in the scale of the economy sector or the country region [20].



Public aid is also closely correlated with the concept of sustainable development. The implementation of this concept [21], covering three mutually complementary economic, social and environmental goals, requires applying various legal and economic instruments. Public aid [22] remains one of the financial instruments supporting sustainable development. Public aid stimulating socio-economic development has a positive impact on sustainable development, including the aid in terms of environment protection and energy saving [23], aid for the employment and training of employees [24], aid for research, development and innovation [25], aid for the development of small and medium-sized enterprises [26] to support economic development of the least developed (economically lagging behind) regions, aid for renewable energy sources and the low-carbon economy, and also aid in infrastructural sectors, primarily in the transport sector [27]. One of the significant aspects of public aid is also the fact that it can positively influence the sustainability of the entire aquaculture sector [28]. It should be emphasized that aquaculture contributes to the world’s food security and helps to achieve the Sustainable Development Goals of the United Nations [29,30,31].




2.2. The Empirical Development of Public Aids in the EU Seafood Sector


Public aid in the fisheries and aquaculture sector is included in the wider framework of the Common Fisheries Policy. The social and economic effects of public support are the same, regardless of whether it is funded by the entire EU or only some member states. In this regard, the European Commission considers that consistency and coherence are needed in the control of public aid under the Common Fisheries Policy.



In accordance with the provisions of Art. 38 (1) of the Treaty on the Functioning of the European Union [32] and due to the fact that there are many similar features of fisheries and agriculture, e.g., the dependence of production on natural conditions and the dispersion of producers (fishermen) over a large area of operation and difficulties in concentrating capital, the products of fisheries and aquaculture were recognized initially (since 1957) as agricultural products. In the Case No. 141/78 [33] the European Court of Justice (ECJ) stated that sea fishing has always been subject to the common agricultural policy, as evidenced by the fact that fish, crustaceans and molluscs are clearly listed in the Annex I to the Treaty establishing the European Community (TEC) 2002. The definition of fisheries products can be found, e.g., in the Council Regulation [34].



The important legal act regulating the scope of public aid in fisheries is the Commission Regulation No. 736/2008 [35] on the application of public aid to small and medium-sized enterprises active in the production, processing and marketing of fishery products. The aid covered by this exemption has to remain transparent, i.e., granted, for example, in the form of subsidies, loans, guarantee programs or fiscal measures and cannot be cumulative with the parallel aid granted under other provisions.



In the current financial perspective 2014–2020, the total value of aid resources coming from the European Maritime and Fisheries Fund, addressed to the European Union member states, amounts to EUR 5.75 billion [4]. The countries with an extensive fishing capacity and a high percentage of employment in the enterprises operating within fisheries, aquaculture or processing sectors remain the beneficiaries of these funds.



The main beneficiaries are the enterprises functioning in Spain (20.2% of the total amount), France (10.2%) and Italy (9.3%). Poland was allocated EUR 531.2 million, i.e., slightly more than 9% of all funds and slightly less than the Italian allocation (EUR 537 million). The additional contribution of EUR 179 million was guaranteed to Polish entrepreneurs from the national budget, which sums up to the total of EUR 710.2 million. Poland was followed by such countries as Portugal (6.8%) and Greece (6.7%), Croatia (4.4%), the United Kingdom (4.2%), Germany (3.8%) and Denmark (3.6%), as well as Slovakia and Austria with the allocated amount of subsidies not exceeding 1% [4] (Figure 1).



The types of supports provided include not only the traditionally production-oriented fisheries sector (inland fishing, sea fishing, aquaculture), but also the Community-Led Local Development (Fisheries Sector Local Action Groups) and processing. The new support scheme (EMFF) includes fish market, data collection, control and enforcement of the Common Fisheries Policy and Integrated Maritime Policy. Table 1 shows the value of submitted applications under the five priority axes of the Program and the level of contracted funds.



The use of public aid in the seafood sector has been highly analyzed, especially with regards to the type of subsidies involved. OECD for instance provided a wide review of so-called “financial supports to fisheries” and their implications in terms of sustainable development [37]. This follows the more general concerns about potential environmentally harmful subsidies [38], especially when overexploitation of the natural resources is at risk.





3. Inland Fisheries in the Barycz Valley


The tradition and culture of pond fish farming in Poland dates back to the 11th century. It was related to the activity carried out by the Cistercian order, which played an important role in the construction and use of pond facilities during that period. Over the centuries, fish farming methods were subject to extensive transformations (resulting, e.g., from their significant mechanization advancement), however, the fisheries production has still retained its traditional character. Its specificity lies in the low intensification of production (up to 1500 kg/ha), the large share of natural food in fish diet present in a pond (half of fish growth comes from plankton) or the use of mainly raw, natural cereals in fish feeding, which significantly increases their taste quality [39].



The changes resulting from the transformation of the Polish economy had a special impact on the structure of fish farms. Państwowe Zakłady Budżetowe (State Budgetary Establishments), the monopolists dominating before 1989 in the sector of freshwater fish farming (mainly carp), soon faced a dynamic competition in the form of small and medium-sized farms, which were capable of adapting better to the dynamically changing environmental conditions. Their flexibility and a relatively low share of fixed costs in total production resulted in the significant strengthening of their competitive position in the following years. In addition, they diversified their activities extensively, putting more emphasis on the development of fishing and gastronomy industry as well as recreation (primarily agritourism). Simultaneously, the access to the European Union funds opened a great opportunity for their further development [40].



According to the data presented in the Community-Led Local Development Strategy (LDS) for the Barycz Valley, covering the years 2016–2022, there are 26 fishing entities operating in the Barycz Valley. Carp breeding is the regional specialty. In 2014, 271 people were permanently employed in the fisheries, and an additional 80 were employed as seasonal workers. The Ratio Fish Employment (RFE) of the area amounted to 2.1835 and was calculated based on the number of people employed in the fisheries sector per 1000 inhabitants. Most workers were employed in the company Stawy Milickie S.A. (over 220 people), with average annual production estimated in the range 1500–1800 tons/year (The Ministry of Agriculture and Rural Development 2018). Apart from this company, there are 3 large fishing farms employing more than 5 people on a permanent basis: a farm in Ruda Żmigrodzka (the area of Lower Silesia Voivodship) and two farms in Wielkopolskie Voivodship: Przygodzice and Możdżanów. The fisheries in the above mentioned farms remain the basic source of income. The detailed data referring to the fisheries in the Barycz Valley are presented in Table 2 and illustrated in Figure 2.



The company “Stawy Milickie S.A.” is the only public entity from the fisheries in Barycz Valley and, at the same time, is still an undisputed leader in carp production in the studied area. At the peak period of fishing ponds development, i.e., in the 18th century, their area was over 13,000 ha [42]. In later periods, it was gradually reduced.



Since 1950, the Milicz ponds have been under the management of the State Farms. It was a period of intensive and comprehensive work over the ponds and their surroundings. At that time, heavy, specialized equipment was purchased, water reservoirs were deepened, dikes were renovated and fish production was significantly intensified. In 1963, the “Stawy Milickie” (The Milicz Ponds) nature reserve was established, covering the ponds of Ruda Milicka, Grabownica, Ruda Sułowska and Radziądz. In 1996, the property of Zakłady Rybackie (Fishing Company) was transferred to the Wrocław voivodship governor. As a result of a trilateral agreement between the Agricultural Property Agency, the Lower Silesia Voivodship and the Lower Silesia governor, based on the closed down “Stawy Milickie” State Budgetary Establishments the joint-stock company Stawy Milickie was established with the headquarters in Ruda Sułowska. In 2011, the then Minister of the Treasury signed a decision on the free transfer of a block of shares, of PLN 135.8 million total worth, to the Lower Silesia Voivodship. As a result of this decision, since November 16, 2011 the voivodship became the sole shareholder of the company. It is currently the largest center in Poland and Europe specializing in carp breeding. It covers 6114.637 ha; however, the pond area has been reduced by 1209.3 ha, compared to 2011 (almost half of the pond area owned by the company co-creates the “Stawy Milickie” Nature Reserve [43]). Until the end of the 1980s, the Milicz Ponds had an unquestioned monopolistic position in the fish market in the region. However, the beginning of the 1990s brought about significant changes in this industry sector. New business entities emerged which, although could not compete with the “giant” in terms of the area, contribute significantly to the status quo change in the market of carp breeders in this region [44]. The company has lost its leadership status in the area of fish production to, e.g., Dolina Karpia (The Carp Valley) in Zator.



The co-funding from the EU funds was a significant support for the activities carried out by the fishing farms located in the Barycz Valley (Appendix A). It was intended both for the investments in the so-called “hard” infrastructure, allocated directly and indirectly to the fishing farms, and a “soft” one, including training addressed to fishermen and external stakeholders. It is also important that the obtained funds allowed the implementation of investments aimed at diversifying the activities of the fishing farms, which facilitated the transition from long to short supply chains in the market of the Milicz carp [45].




4. Materials and Methods


4.1. Review of the Measures Funded


4.1.1. Data Collection Process


The source material was collected through a two-track empirical study. Data from the farm X (as a public enterprise they are obligated to make financial data public) were collected from the National Court Register in Poland in 2018 (publicly available data). The research covered issues related to financial statements, industry analysis, capital ties, arrears in payments, scoring, rating and others.



Data from the farm Y and farm Z were collected using survey questionnaires for the period from 2012 to 2017 (compatible with the X) carried out at the turn of June and July 2018 (see Appendix B). Poland is not obliged to collect aquaculture economic data in accordance with the Commission Implementing Decision [46]. The low level of social and human capital in this region makes it extremely difficult to obtain reliable data from the farmers. Farms Y and Z stand out from the rest with transparency and willingness to cooperate with scientists.




4.1.2. Typology of the Measures Funded


As indicated in the section above, the first step of the data collection process consists of listing all the projects co-funded by the EU funds and allocated to fisheries management in the Barycz Valley over the period 2007–2015 (Appendix A). As it will be clarified in the Results section, only 6 firms received public funds from the EU during the research period, with 3 of them representing 85.3% of the total amount. As a result, and due to the difficulty of collecting first hand data (both financial and related to the exact objectives of the measures), it was decided to focus the analysis on these 3 farms (referred to as X, Y and Z).



In order to understand the potential effects of each project on the financial performances of the firms involved, it was decided to classify these projects into four categories, depending on the key purpose pursued and further consultations with the firms involved: education and social inclusion; preservation and maintenance of the environment; productivity-enhancement; diversification of production.



In order to fine-tune the analysis, an identification of the exact sub-measures involved was realized, in collaboration with the public entities in charge of monitoring EMFF subsidies. While some of the sub-measures identified could fully match with the four categories listed above (e.g., measures dedicated to preservation and maintenance of the environment, which are mostly reported under the sub-category 4.1.4), this is not always the case, due to the rather vague wording of some sub-categories.





4.2. Performance Ratios


The basis of the conducted empirical research was the financial situation assessment of the selected enterprises (beneficiaries of EFF and EMFF) involved in carp farming, located in the Barycz Valley.



As indicated above, 3 out of 26 entities were selected for the study, according to the methodology based on “the typical farm approach” [47,48,49]. This methodology is not new to agricultural economics research: “The need to assess quickly the impacts of policy changes […] on farms […] still makes the typical farm approach to the analysis a very useful procedure” [47]. The research scheme of the typical farm approach covers 5 steps:




	
Selection of the market and species,



	
Selection of the regions,



	
Definition of production systems,



	
Focus group with farmers, consultant and researchers,



	
Surveys.








These three fish farms constitute almost 85% of the pond area in the Barycz Valley (Figure 2) and can be considered representative of the different production strategies, including the intensification level [39]. The biggest one (leader) is the only public entity from the fisheries in Barycz Valley and two medium farms (private sector), using the same water resource, were assessed to get a reliable cross section of data.



The research was based on the data obtained from an enterprise operating in the public sector, for the purposes of comparative analysis marked as “enterprise X”, and two private sector enterprises, referred to as “enterprise Y” and “enterprise Z”. Their general characteristics are presented in Table 3.



Beyond surveyed enterprises X, Y, Z, only one other enterprise (from the private sector) has a real impact on fisheries in the region, but it did not agree to participate in the research.



The research scope covers identifying the situation regarding the financial liquidity of the analyzed enterprises, their profitability, debt level and the increase in total assets in the years 2012–2016. The company X (the largest) provided the data only from this period. The survey of enterprises Z and Y, therefore, concerned only this period. However, 2012–2016 was a breakthrough period for the fishery sector in Barycz Valley, due to the largest amounts of public aid granted (see Appendix B).



To confirm the results, regression analysis was used.





5. Results and Discussion


5.1. Review of the Measures Funded


All the 33 measures for which EMFF public support was requested over the period of analysis are listed in Appendix A. They all pertain to the Union Priority 4, which is dedicated to Community-Led Local Development (CLLD) strategies. In other words, these measures aim to increase employment and promote territorial cohesion. This feature can be explained by the fact that in the Polish Operational Programme, no other actions were planned for the development of inland aquaculture. While the amounts dedicated to each Union Priorities (UP) are decided at the UE level in the EMFF, it is up to national member states to decide which UP they want to prioritize [50,51].



On these 33 measures, 6 were either withdrawn or rejected by the control authority. However, in order to analyze the type of actions planned, the 6 concerned measures are still listed and partly considered in the analysis, as they reflect the firms’ strategies.



In further details, the most frequent sub-measure involved was 4.1.4, which is dedicated to the preservation and maintenance of the environment. Table 4 below presents the title of each of the sub-measures involved, as well as their relative occurrence.



Figure 3 below presents the amounts of money involved (in PLN) for each sub-category and for each of the 6 enterprises that requested public support.



In terms of cumulative amounts involved by sub-measure, the most important one is 4.1.4, with more than PLN 4 million, before 4.1.2, with around PLN 3.2 million (see Table 5).



When using the typology based on the measures’ main purpose, the preservation and maintenance of the environment still appears the most important one, with almost PLN 4.9 million. The difference compared to the amount of the sub-measure 4.1.4 lies in the fact that several measures listed in the category 4.1.1 consist more of enhancing the environment (“maintaining attractiveness of fisheries areas”) than in productivity-enhancing actions (“strengthening competitiveness”). The same occurs with several 4.1.1 sub-measures targeting more education and inclusion objectives (“maintaining attractiveness of fisheries areas”) rather than productivity-enhancing actions. As for requests for public aid under 4.1.2, they refer to diversification and productivity-enhancement strategies, which is in line with the title of the sub-measure (“operations of restructuring or reorienting the economic activity or diversification of employment of people whose work is linked to the fisheries sector”), although this does not always take place through “creating additional jobs outside that sector” (see Table 6).



When considering the wording of the sub-measures “strengthening competitiveness and maintaining attractiveness” (4.1.1), “restructuring or reorienting the economic activity or diversification” (4.1.2) and “increasing the value of the products of fisheries” (4.1.3), it could be concluded that the bulk of the requests for public aid (around PLN 7.8 million) are aimed at improving the economic performances of the firms involved. However, when considering the measures’ main purpose, it appears that only around PLN 4 million was clearly oriented towards this goal (productivity and diversification of production; 39% of the amount received), which might have some impact on the performance ratios presented below.




5.2. Performance Ratios


5.2.1. Financial Liquidity


The liquidity of enterprises was analyzed using the current liquidity ratios and the quick liquidity ratios calculated by the following formulas [53]:


  C R =    A O    Z K   .  



(1)












	
  C R  —current liquidity ratio



	
   A O   —current assets



	
  Z K  —current liabilities










   Q R =    A O  − I − K R M   Z K     



(2)







	
QR—quick liquidity ratio



	
   A O   —current assets



	
I—inventories



	
KRM—short-term prepaid expenses



	
ZK—current liabilities.






The current liquidity ratio shows the relationship of current assets to current liabilities and explains the enterprise’s potential ability to settle current liabilities [54]. It should be emphasized that adopting the enterprise total current assets, and the inventories in particular, for the financial liquidity assessment may lead to incorrect conclusions regarding the assessment of the enterprise liquidity as it is difficult to liquidate inventories in the short term along with maintaining their actual value. In addition, inventories are valued in the balance sheet at purchase price or acquisition price, so their value may differ from the current market price, especially if they are stored for a long time. As a consequence, some inventories may expire which, in turn, makes selling them difficult or impossible. The subject literature defines the satisfactory ratio level in the range of 1.2–2, where a too high ratio value may mean a company financial overliquidity and inefficient use of current assets. In turn, a low ratio value shows problems with maintaining liquidity, and thus is interpreted as a financial threat to the enterprise.



Unlike the current financial liquidity ratio, quick financial liquidity does not take into account calculating inventories and short-term prepayments. These two components of current assets are ignored due to their lower degree of liquidity (longer realization time) than short-term investments and short-term receivables, which represent the assets characterized by high liquidity level. The ratio value in this case, according to the subject literature, should amount to approx. 1 [53]. It has to be highlighted that in a positive situation the values of both ratios do not differ too much, otherwise it may indicate that the level of inventories in an enterprise is too high (see Table 7).



Regarding the analyzed enterprises, it was observed that the value of both liquidity ratios in the case of private sector enterprises remained at a very high level, which resulted from a very low value of current liabilities. The values of financial liquidity ratios in “enterprise X” (public sector), were also high, especially in the years 2012–2013. This was due to high subsidies received by the enterprise in this period. In the following years, the financial liquidity was significantly lower; nevertheless, in 2016 the lowest ratio value was 2.61, which is still considered a good result.



In both cases, high financial liquidity ratios were caused, on the one hand, by low liabilities and, on the other, by high levels of cash primarily from subsidies. It should be emphasized that maintaining an excessively high level of cash is not favorable in the long term, as it results in the so-called opportunity costs. In turn, it may mean a cautious (conservative) approach towards managing enterprise finance [55], which is particularly evident in the case of the private enterprises under study.



Regression analysis was used to examine the relationship between these variables. In the case of enterprise X, the determination coefficient R2, which describes the matching model, reached 0.99. The regression model (Figure 4) shows that an increase in current liquidity by one causes an increase in accelerated liquidity by 0.9438.



In the case of enterprise Y, due to the low number of observations, statistical analyses were not applicable. In the case of enterprise Z, the coefficient of determination is high as it reaches 0.98. An increase in current liquidity by one gives an increase in accelerated liquidity by 0.9989, which is higher than for enterprise X (Figure 5).




5.2.2. Enterprise Profitability


Profitability ratios allow determining prospective financial liquidity of a company. The higher the profitability ratios in an enterprise, the larger the possibility of achieving a financial surplus, which can be allocated to future goals. Simultaneously, the financial viability of enterprises is determined based on the profitability ratios, as well as the possibility (and price) of obtaining external funding sources. Return on assets (ROA) and return on sales (ROS) were used to assess the level of enterprise profitability as defined by the following formulas:


  R O A =   N P  A   



(3)







	
ROA—return on assets



	
NP—net profit



	
A—total assets.







   R O S =   N P  S    



(4)





	
ROS—return on sales



	
NP—net profit



	
S—net revenues from sales of products, goods and materials.






The analysis of profitability ratios in the period under study showed visible fluctuations in their level (see Table 8). “Enterprise X” achieved net profit only in 2012 and 2013 and recorded losses in the subsequent years. A significant loss on sales raises major concerns. Operating costs throughout the entire analyzed period were almost three times higher than sales, and net profit in 2012 and 2013 was achieved only as a result of high subsidies.



The situation in enterprises representing the private sector was more favorable. In the analyzed period, “enterprise Y” recorded losses only in 2013 and 2015 and a profit in the remaining years. “Enterprise Y” reached the highest sales profitability in 2014, whereas “enterprise Z” reached it in 2012 and 2013 owing to the subsidies received in these years. Unfortunately, losses were recorded in the subsequent years.



The regression analysis showed that in the case of enterprise X, the model matching (coefficient of determination R2) reached a high value of 0.99. The regression model (Figure 6) showed that an increase of ROS by one causes an increase in ROA of 0.036.



In the case of enterprise Y, due to the low number of observations, statistical analyses were not applicable. In Z’s case, the coefficient of determination was moderately high (0.77) and is presented in Figure 7.




5.2.3. Debt and Increase in Totals


A credit facility used by an enterprise is, on the one hand, a financial burden but, on the other, it allows using the so-called leverage effect as an incentive for earning higher profits by an enterprise in the future. The debt-to-asset ratio was used to assess the level of corporate debt in the following formula:


  D R =   Z O  A   



(5)








	
DR—debt ratio



	
ZO—total liabilities



	
A—total assets








and the increase in total assets of the enterprises in question, as compared to 2012, was analyzed.



The data presented in the Table 9 below show that the level of debt-based assets, in the period under consideration, in the public sector enterprise was very low and it was practically absent in private enterprises. In turn, the analysis of property growth allows stating that private enterprises were systematically increasing their assets compared to 2012. The opposite is true for enterprises from the public sector. In this case, the analyzed enterprise recorded a decline in property growth along with a simultaneous debt increase.



The analysis of regression showed that in the case of enterprise X, the coefficient of determination was only 0.085. Such a model should be considered irrelevant and its parameters should not be used for any analysis. In the case of enterprise Y, due to the low number of observations, statistical analyses were not applicable. Similarly, it was not determined in the Z-case, due to the fact that the debt rate is not a random variable.





5.3. Discussion


The discussions on the impacts of public aid on the aquaculture sector are quite rare [56]. This work, though to a minimal extent, fills this gap. While considering the sustainable development dimension [21,57,58,59] is well beyond the scope of this article, it is important from the point of view of the fishing industry’s future.



Inland fisheries in the Barycz Valley are a branch of the economy that is naturally associated with the paradigms of sustainable development. This is due to the fact that the Barycz Valley includes eight municipalities (nearly 100,000 inhabitants), of which half are rural, not very urbanized, municipalities. The rural population (usually poorly educated) is mainly employed in the fishery and agriculture sectors, which manifests in the development of a specific fishing culture in this region. The list of benefits that local residents derive from their fishing activities is long. In addition to traditional values such as food delivery and employment guarantees, it is also possible to show the development of fishing and recreation (e.g., agritourism), which is combined with the possibility of multi-functional development of rural areas.



The beneficial impact of fisheries management on the environment is manifested in the restoration of native fish species within their range and the creation of water reservoirs with retention functions. In addition, fishing activities in the Barycz Valley are conducted in natural and valuable areas, due to its inclusion on the list of Ramsar Convention on Wetlands of International Importance, especially as a habitat of water birds due to the presence of numerous ponds, wetlands, meadows and forests, which affect the development of biodiversity. Currently, most areas where fishing activities are conducted are covered by the NATURA 2000 program as special bird protection areas. They include the Barycz Refuge (82,026.4 ha), the Barycz Valley (55,516.8 ha) and the Lower Barycz Valley (3165.8 ha). It also covers the largest ornithological reserve “Milicz Ponds” and the largest Landscape Park in Poland, “Barycz Valley”.



On the one hand, the implementation of sustainable development principles is an important factor in the development of fishing farms, because it requires, for example, extensive farming, which clearly improves the taste of fish. On the other hand, it is associated with incurring additional costs associated with the occurrence of an increasing number of protected fish eaters that are decimating farms, which disturbs the process of optimizing sustainable development goals and contributes to conflicts between the ecology, economy and society.



As it can been observed in Section 5.1, the measures funded indeed reflect this, with 10 measures dedicated to the maintenance or enhancement of the natural environment (from 33 measures, so almost a third) and 7 measures dedicated to education and social inclusion (24%).



The state aid programs have been created to compensate fish producers for the difficulties associated with using traditional production methods that help to improve environmental conditions and the development of biodiversity, as well as to promote ecological production practices. They cover a wide range of projects for the sustainable development of fisheries.



The research results showed that effective use of public aid will not only result from the overall financial situation of the enterprise but also from their openness to changing environmental conditions, willingness to invest in physical and human capital and knowledge sharing. It is also manifested in the aspect of business social responsibility. In the case of the surveyed fish farms, these types of features were characteristic of the ones operating in the private sector.



These results are consistent with the general trends regarding the issues of enterprise sustainable development [60,61,62]. They can also contribute to a wider discussion on the usefulness, efficiency and coherence of state aid targeted at the fisheries and aquaculture sector in the new 2020–2027 perspective.





6. Conclusions


This research aimed at assessing the effectiveness of using public support funds by the selected enterprises operating in the field of carp breeding in the Barycz Valley. During the period analyzed, thirty-three requests for financial aid were made, all pertaining to the Union Priority 4, mostly for internal (Polish) political decisions.



However, notwithstanding the sub-measures officially involved, the requests for public aid were classified by the authors in four categories, depending on the key purpose pursued: education and social inclusion; preservation and maintenance of the environment; productivity enhancement; diversification.



While the last two categories are likely to have some direct impact on the production capacities, and thus on the financial performance ratios of the firms, this might not be the case for the two former categories. The private sector enterprises analyzed, for instance, recorded an increase in their assets compared to the base year. The increase in the assets value along with a simultaneous decrease in the liquidity ratio may prove undertaking investments in fixed assets. In terms of categories of measures involved, the shares dedicated to the last two categories, are respectively, 56% (X) and 44% (Y).



Conversely, 9 out of the 15 requests for the public sector firm’s financial aid are oriented towards the first two categories (60%). When considering the amounts involved, the share represented by the first two categories is even higher (67%; around PLN 4.2 million on 6.3 million for this company in total). As a result, “enterprise X” (public sector) recorded profits only in 2012 and 2013. The value of its assets, in the analyzed period, fluctuated compared to 2012, reaching the lowest value in 2016. The decrease in assets value indicates that the funds received in the form of public aid were more used to cover the current operating costs (e.g., “Maintaining biodiversity in the Stawy Milickie nature reserve”) rather than investments in fixed, tangible assets.



A part of this apparent lack of effectiveness can be explained by the fact that several measures are not oriented towards an increase in production capacities, but actually towards educational and environmental actions. In other words, it can be concluded from this research that traditional financial performance ratios cannot fully capture such environmental and social benefits provided by public aids, despite the fact that, at least for some of them, these measures are likely to improve the social welfare in the area.



When conducting ex-post analysis of financial supports, considering only the official title of the (sub) measures might thus generate a biased picture of the situation. Often, additional or fine-tuned typology, based on the exact purpose of the measure, can provide useful complementary information regarding the impacts of financial supports, not only on the firms, but also on the society as a whole.



Another finding of this research consists of the fact that very few inland aquaculture Polish farms have requested public aid, which can be explained by the fragmentation of the sector, as well by a lack of knowledge about the potential measures to be developed.



The authors believe that any research limitations attributed to the small sample size have been reduced by adopting “the typical farm approach” and should not, therefore, distract from the paper’s importance in filling a perceived gap in the literature.
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Appendix A. Projects Co-Funded from the EU Funds in the Years 2007–2015 Allocated to Carp Farms in the Barycz Valley




	
Project Title

	
Funding Value

[PLN]




	
Organization of trainings for students in the field of ecological education and fishing tradition using the necessary equipment to conduct workshops

	
18,691.99




	
Promotion of the tourist attractions including services and regional products of the Barycz Valley at fairs and other events using a mobile exhibition system

	
18,138.40




	
Promotion of the local cultural and historical heritage of the Barycz Valley through the publication: “Secrets of the Barycz Valley”, presenting unusual stories and fishing traditions of the region, exceptional regional products and unique natural values of the area

	
21,446.75




	
Construction and equipment of the fish processing plant in the company Stawy Milickie S.A.

	
450,000.00




	
Providing the company Stawy Milickie S.A. with the equipment for transporting and selling fish

	
450,000.00




	
Purchase of a new specialized fish transport vehicle and equipment for the direct sales market stall

	
97,344.49




	
Transportable fish gutter with a refrigerated vehicle

	
60,625.69




	
Purchase of the necessary equipment for the Social Fishing Guard of Kazimierz Grzemski Fishing Farm

	
121,153.40




	
Reorientation of an agro-fishing farm into direct sales of fishing products

	
229,294.78




	
Purchase of equipment and gear for the Social Fishing Guard of the Fishing Farm in Możdżanów

	
139,501.88




	
Adding value to fishing products and developing services for the local community by opening a mobile direct fish selling point

	
87,120.00




	
Strengthening competitiveness and maintaining the attractiveness of the areas dependent on fisheries by reconstructing the pond for the needs of the fishery including land development

	
463,973.97




	
Diversification and professionalization of economic activities focused on fish farming and opening of a new workplace

	
61,656.50




	
Construction of fisherman’s house with land development and purchase of equipment for the needs of developing the farm offer and direct sales

	
296,400.00




	
Construction of a building for gastronomic and tourist purposes including the equipment necessary to start the business for the implementation of an undertaking aimed at the reorientation of the conducted business activity

	
450,000.00




	
Development of the live fish sales system by purchasing specialized equipment for transporting and selling fish

	
300,000.00




	
Development of the system for selling fisheries products by purchasing the equipment for packaging and distribution of fish processing products

	
285,186.00




	
Maintaining biodiversity in the Stawy Milickie nature reserve

	
842,640.90




	
Construction of a small tourist and recreation infrastructure including the Museum of Fishing Traditions of the Milicz Ponds and the Barycz Valley in Ruda Sułowska

	
1,500,000.00




	
Equipping mobile educational stations for carrying out workshops focused on ecological education and popularizing fisheries for primary and secondary school students and also preparing a film about the history and fishing traditions of the Milicz Ponds and the Barycz Valley

	
699,009.04




	
Maintaining biodiversity in the Stawy Milickie nature reserve—Potasznia complex

	
1,000,000.00




	
“Stawy Milickie” safe nature reserve

	
98,634.00




	
Purchase of the equipment and gear for the Social Fishing Guard of J. K. Raftowicz Fishing Farm in Ruda Żmigrodzka

	
166,111.00




	
Diversification of the fishing farm activities for the purposes of integrated Milicz carp production

	
276,906.00




	
Establishment of a gastronomic and accommodation tourist base aimed at the economic activity reorienting and diversifying the employment of people working in the fisheries sector

	
450,000.00




	
Protection of pond dikes against beavers at the Fishing Farm in Ruda Żmigrodzka, the area covered by Natura 2000

	
735,039.00




	
Reconstruction of the pond for the needs of a fishing ground, a scrubber building and a plot development to prepare a tourist offer based on the fishing traditions of the area

	
624,420.20




	
Purchase of the equipment and gear for the Social Fishing Guard at the fishing farms in Stawczyk

	
149,014.00




	
Construction of a wooden building—a hardstanding shed, lighting, fencing of the area and exits from the public road for the purposes of a direct sales point and its equipment including the purchase of a new specialized means of transporting fish with accessories and gear

	
156,127.41




	
Development of a small tourist infrastructure for the fishery service including the facility equipment to develop an offer based on the fishing and architectural traditions of the area

	
874,572.67




	
Purchase of a gastronomic trailer and a backhoe loader with equipment

	
220,705.22




	
Fishery service building and land development

	
450,000.00




	
Renovation of a warehouse at the fishing farm with its adaptation to retail sale

	
300,000.00




	
Purchase of machines and a means of transport for fish production

	
228,065.23




	
Diversification and professionalization of economic activities focused on fish farming and opening of a new workplace

	
104,236.18




	
Preservation and protection of the areas covered by special forms of nature protection, including Natura 2000 in the area of the Local Action Group Partnership for the Barycz Valley by purchasing equipment and gear for the Social Fishing Guard

	
286,850.00




	
Protection of pond dikes against beavers at the Fishing Farm in Ruda Żmigrodzka, the area covered by Natura 2000

	
955,947.76




	
Renovation and adaptation of the tower for a vantage point with an exhibition presenting fishing culture

	
161,853.54




	
Purchase of a machine for clearing rivers and drainage ditches in the area of the Local Action Group Partnership for the Barycz Valley aimed at reservoirs and watercourses reclamation and maintenance

	
459,000.00




	
Construction of small infrastructure medium-sized barbecue shelter, roofing with a barbecue at the fishery and an information board for the fishing complex in Kaszów, Milicz municipality

	
50,000.00




	
Source: Based on [47].








Appendix B. Questionnaire for the Farm Y and Z


Balance:




	
Fixed assets




	-

	
fixed assets









	
Current assets, including:




	-

	
trade receivables




	-

	
wrestling




	-

	
cash














Total assets:




	
Equity




	-

	
registered capital




	-

	
profit/loss









	
Liabilities




	-

	
Long-term liabilities, including:




	-

	
Loans




	-

	
Short-term liabilities, including:




	-

	
Loans




	-

	
Liabilities to contractors














Total liabilities:



Profit and loss account:



Sales revenue



Operating costs, including:




	-

	
Investments




	-

	
Depreciation









Other income, including:




	-

	
Grants









Other operating cost:



Financial income



Financial costs, including:




	-

	
Interest




	-

	
Gross profit/Gross loss




	-

	
Income tax









Net profit/Net loss
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Figure 1. Distribution of funds under the European Maritime and Fisheries Fund in the programming period 2014–2020 in European Union countries [EUR]. Source: Authors’ compilation based on [36]. 
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Figure 2. The map of Barycz Valley. 
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Figure 3. The amounts of money involved (in PLN) for each sub-category and for each of the 6 carp farms that requested public support. Source: Authors’ compilation based on [52]. 
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Figure 4. The regression model of the financial liquidity in enterprise X. Source: Authors’ compilation based on the data provided by enterprises. 
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Figure 5. The regression model of the financial liquidity in enterprise Z. Source: Authors’ compilation based on the data provided by enterprises. 
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Figure 6. The regression model of the profitability in enterprise X. Source: Authors’ compilation based on the data provided by enterprises. 
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Figure 7. The regression model of the profitability in enterprise Z. Source: Authors’ compilation based on the data provided by enterprises. 
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Table 1. The value of submitted applications, allocation structure and the level of contracted funds under the OP Fisheries and Sea in Poland for the years 2014–2020 (status on 12 December 2017).
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	Priority
	Value of Applications [Million EUR]
	Allocation Structure
	Value of Contracted Funds [Million EUR]
	Allocation Level
	Budget

[Million EUR]





	Axis 1. Promoting environmentally sustainable, resource-efficient, innovative, competitive and knowledge-based fisheries
	116.2
	64%
	30.2
	17%
	130.2



	Axis 2. Supporting environmentally sustainable, resource-efficient, innovative, competitive and knowledge-based aquaculture
	149.7
	60%
	3.3
	1%
	201.7



	Axis 3. Supporting the implementation of CAP provisions
	12.9
	46%
	4.9
	17%
	23.6



	Axis 4. Increasing employment and territorial cohesion
	34.5
	39%
	7.4
	8%
	79.7



	Axis 5. Fostering marketing and processing
	33.2
	44%
	0.9
	1%
	61.6







Source: Authors’ calculations based on [36]. The European Central Bank exchange rate as of 29 December 2017 was adopted, i.e., EUR 1 = PLN 4.1770.
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Table 2. Fisheries identified by LAG in the Barycz Valley based on the submitted RRW-22 reports for 2014.
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	Municipality
	Number of Fisheries
	Area of Fishing Ponds

[in ha]
	Production Value Measured in Revenue from Fishing Activities Including the Total Production Value

[in PLN]
	Number of Permanent Employees





	Cieszków
	4
	131.61
	492,504.74
	8



	Krośnice
	4
	24.70
	110,044.00
	3



	Milicz
	11
	6442.59
	18,664,537.80
	229



	Przygodzice
	1
	659.90
	2,503,780.00
	14



	Sośnie
	1
	322.13
	2,322,130.00
	7



	Twardogóra
	3
	496.31
	83,800.00
	2



	Żmigród
	2
	176.21
	1,172,170.02
	8



	Razem
	26
	8253.45
	25,348,966.56
	271







Source: Based on [41].
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Table 3. Year of activity commencement, fishery size, water surface area and average annual production of fisheries.
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	Fishery
	Year of Activity Commencement
	Fishery Size [ha]
	Water Surface Area [ha]
	Average Annual Production in a Fishery [ton]
	Value of Public Aid Granted in the Years [PLN]





	X
	1950
	6575.6
	6114.6
	1500
	6,331,935



	Y
	1991
	175
	166
	53
	3,508,424



	Z
	1998
	320
	285
	160
	2,099,997







Source: Authors’ compilation based on own research.
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Table 4. Number of measures involved in 4.1.1–4.1.4 on carp farms in Barycz Valley.
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	Title
	Number of Measures Listed





	4.1.1
	Aid in implementation of operations of strengthening competitiveness and maintaining attractiveness of fisheries areas.
	4 (3 + 1 rejected)



	4.1.2
	Aid in implementation of operations of restructuring or reorienting the economic activity or diversification of employment of people whose work is linked to the fisheries sector by creating additional jobs outside that sector.
	7



	4.1.3
	Aid in implementation of operations of increasing the value of the products of fisheries, development of services for the community living in the fisheries area.
	6 (4 + 2 withdrawn)



	4.1.3.
	Sub-category related to measures listed under P1.1, P1.2 and P1.3: “Implementation of local development strategies” for “small projects”, i.e., operations that do not meet the conditions for granting aid under Axis 3 measures, but contribute to the achievement of the objectives of this Axis, covered by the Rural Development Programme (RDP 2007–2013).
	5



	4.1.4
	Aid in implementation of operations of protection of the environment or natural heritage in fisheries areas to maintain their attractiveness or to restore the fisheries sector production potential in case of its damage by a natural disaster.
	11 (8 + 3 rejected)







Source: Authors’ compilation.
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Table 5. Amounts of the public aid received for the 6 firms (A, B, C and X, Y, Z).






Table 5. Amounts of the public aid received for the 6 firms (A, B, C and X, Y, Z).





	Sub-Measures
	Amounts (in PLN)





	4.1.1.
	2,968,652



	4.1.2.
	3,237,611



	4.1.3.
	1,560,932



	Small Projects
	149,896



	4.1.4.
	4,208,042



	In total
	12,125,132







Source: Authors’ compilation based on [52].
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Table 6. Amounts of the request for public aid by main purpose; only for the 3 most important firms (X, Y and Z).
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	Diversification
	1,369,757



	Productivity
	2,706,371



	Environment
	3,986,063



	Education
	2,282,286



	Total
	10,344,477







Source: Authors’ compilation based on [52].
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Table 7. Current and quick financial liquidity ratios of the analyzed enterprises.
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YEAR

	
Public Sector

	
Private Sector




	
Enterprise X

	
Enterprise Y

	
Enterprise Z




	
Current Liquidity Ratio

	
Quick Liquidity Ratio

	
Current Liquidity Ratio

	
Quick Liquidity Ratio

	
Current Liquidity Ratio

	
Quick Liquidity Ratio






	
2012

	
28.82

	
27.61

	
337.67

	
281.00

	
202.60

	
168.60




	
2013

	
23.41

	
20.45

	
261.38

	
202.05

	
165.37

	
125.81




	
2014

	
5.57

	
4.88

	
No data

	
No data

	
186.04

	
141.54




	
2015

	
5.10

	
4.32

	
No data

	
No data

	
212.61

	
161.76




	
2016

	
2.61

	
2.11

	
95.00

	
51.00

	
94.00

	
50.00








Source: Own study based on the data provided by enterprises.
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Table 8. Return on assets and return on sales ratios of the analyzed enterprises.
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YEAR

	
Public Sector

	
Private Sector




	
Enterprise X

	
Enterprise Y

	
Enterprise Z




	
ROS

	
ROA

	
ROS

	
ROA

	
ROS

	
ROA






	
2012

	
4.51

	
0.13

	
0.12

	
0.01

	
0.46

	
0.35




	
2013

	
0.5

	
0.02

	
−0.49

	
−0.03

	
0.91

	
0.50




	
2014

	
−2.33

	
−0.11

	
1.10

	
No data

	
−0.80

	
−0.04




	
2015

	
−1.95

	
−0.10

	
−2.48

	
No data

	
0

	
0




	
2016

	
−1.70

	
−0.10

	
0.22

	
0.01

	
−0.20

	
−0.12








Source: Own study based on the data provided by enterprises.
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Table 9. Debt of the analyzed enterprises and the increase in their total assets (2012 = 100).
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YEAR

	
Public Sector

	
Private Sector




	
Enterprise X

	
Enterprise Y

	
Enterprise Z




	
Debt-to-Asset Ratio

	
Assets Increase

	
Debt-to-Asset Ratio

	
Assets Increase

	
Debt-to-Asset Ratio

	
Assets Increase






	
2012

	
0.02

	
100

	
0.0

	
100

	
0.0

	
100




	
2013

	
0.03

	
104.46

	
0.0

	
104.16

	
0.0

	
142.57




	
2014

	
0.05

	
92.90

	
No data

	
No data

	
0.0

	
147.11




	
2015

	
0.15

	
103.81

	
No data

	
No data

	
0.0

	
162.85




	
2016

	
0.15

	
88.94

	
0.0

	
113.81

	
0.0

	
124.82








Source: Own study based on the data provided by enterprises.
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