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MUNIC IPAL WASTE MANAGEMEN T IN RURAL AREAS IN POLAND   

Joanna Baran  1, PhD  
1Warsaw University of Life Sciences (SGGW)  

Abstract . The article concerns the municipal waste management system in rural areas in Poland. The first part 

of the r esearch presents levels of generated municipal waste, morphological properties of waste and differing 

waste management fees. The second part uses a questionnaire to study 300 residents of rural areas in order to 

identify their opinion about the waste manag ement system in place. Residents of rural areas are generally 

content with the system in place; approximately 2/3 of them participate in selective waste collection and 

believe that the waste collection fee is appropriate.  

Key words :  rural areas, municipal waste management, recycling.  

JEL code : Q53  

Introduction  

Poland generates approx. 200  kg /person less municipal waste than the EU average; on the 

other  hand, approx. 50  %  of municipal waste is directed to landfill sites, which is a negative aspect 

in the con text of pursuing a circular economy. Polandôs accession to the EU resulted in a 

requirement to adapt Polish law to the applicable provisions of EU law, also with respect to waste 

management and environmental protection (Wysokinski et  al.,  2015). Poland  has undertaken to 

take actions aimed at organizing waste management, in particular to limit the amount of municipal 

waste deposited in landfill sites and to decrease the percentage of biodegradable waste. It  has also 

undertaken to significantly increase recyc ling rates of other waste fractions. To this end, changes in 

previous provisions of law concerning waste management were introduced (Czyzyk et  al.,  2012; 

Pietrzykowski, Wicki 2011).  

On 1 January 2012, the Act on Maintaining Cleanliness and Order in Municip alities (Dz. U. 2011 

No 152/897) came into effect. The amended Act  has obligated municipalities to make extensive 

changes to the previous waste management system and, primarily, to claim waste ownership and 

reduce the amount of waste arriving at landfill s ites. Municipalities are obligated ðwithin specified 

deadlines ðto reach appropriate levels of biodegradable waste reduction and to increase the 

recycling rate of other waste fractions (Baran, 2016). The amended Act  has given municipalities 

numerous duties a nd tasks, the execution of which will enable the implementation of an 

appropriate municipal waste management system.  

The aim of the article is to characterize the waste management system in rural areas and to 

identify the opinion of residents of rural muni cipalities concerning the system in place. The research 

intends to identify the levels of generated waste and its morphological composition, and the 

number of landfill sites in rural areas, and to make a comparison with indicators for cities. The 

research also identifies key issues of waste management in rural areas.  

The research was conducted in two stages. In the first stage, sources included data published in 

Central Statistical Office databases, concerning waste management in rural areas in Poland. The 

second stage, in April ïMay 2017, consisted of a survey conducted among randomly selected 

residents of three rural municipalities from Mazowieckie Province. In total, 300 people were 

surveyed, including 165 women. The survey study concerned, inter alia, suc h things as the ñwaste 

taxò rate, frequency of waste collection, type of available waste receptacles, availability of 

information and environmental education.  
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Research results and discussion  

As part of the current waste management system in Poland, municip al self -governments are 

responsible for organizing the collection of municipal waste from real property owners, as well as 

for most of the aspects of waste management, including organizational and investment processes. 

The most important tasks of municipal  self -governments include (Stys, Foks 2014):  

¶ preparation and acceptance of rules for maintaining cleanliness and order, i.e. specification of, 

among other things, terms and conditions and the subject matter of contracts for entities 

operating municipal was te management businesses;  

¶ specification of rates for managing municipal waste;  

¶ provision of construction, maintenance and operation of owned, or shared with other 

municipalities or economic entities, facilities and equipment for recycling and neutralizing  

municipal waste, or provision of conditions for construction, maintenance and operation of 

facilities and equipment for recycling and neutralizing municipal waste by economic entities;  

¶ preparing and conducting tender proceedings for collection and managem ent of municipal 

waste.  

Figure  1 shows the scheme of the organization of the municipal waste collection system in 

Poland.  

 
Source: Maciejczak, Baran, 2017  

Fig.  1. Simplified organizational scheme of the municipal waste management system in Poland  

Rural a reas occupy about 93  %  of Poland and almost 40  %  of the population live in rural area; 

therefore, these areas cannot be marginalized in municipal waste management. Rural areas differ 

from urban areas in the field of waste generation and management (Baran, 2015). In rural areas in 

Poland, the generation of municipal waste is over three times lower than in urban areas ( Figure  2). 
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The rural community generated 2.3  million  tons  of municipal waste in 2016, which gives approx. 

140  kg  per  1 resident (in cities: 33 5 kg ). Compared to 2005, the amount of waste generated by 

the rural community increased (by 56  % ); therefore, the amount of waste  per  1 resident is also 

higher. The most waste  per  1 rural resident was identified in Zachodniopomorskie and Lubuskie 

Provinces , the least in Swietokrzyskie, Lubelskie and Podkarpackie Provinces ( Table  1).  

In rural areas in 2016, 30 controlled municipal waste landfill sites  have ceased operation, which 

means that 228 landfill sites remained operational in 31 XII 2016. Compared to 2005, the number 

of landfill sites decreased over threefold, and their area decreased nearly twofold (figure 3). Illegal 

landfill sites are a significant problem, with over 2.000 such sites in rural areas.  

 
Source: authorôs calculations based on Municipal Infrastructure, Central Statistical Office, 2005 - 2016  

Fig.  2. Mixed municipal waste (without selectively collected waste) collected in rural areas 
and urban areas in 2005 -2016 (thous.  t)  

 
Source: authorôs calculations based on Municipal Infrastructure, Central Statistical Office, 2005 - 2016  

Fig.  3. Controller landfill sites in rural areas and urban areas in 2005 - 2016  

The morphological composition of waste from households in rural areas is dominated by organic 

waste, which constitutes nearly a  ha lf of munic ipal waste ( Figure  4). Such waste can be divided 

into two main streams: the first is organic kitchen waste (food remains, vegetable and fruit 

peelings etc.); the second is green waste generated when maintaining areas around buildings 

(grass, leaves, branch es, weeds etc.). Per year, an average resident of rural areas generates 

approx. 61  kg  of organic kitchen waste and approx. 15  kg  of garden waste (Czyzyk et  al., 2015). 

The majority of organic waste (as much as 90  % ) can be managed at the household. The bu lk of 

biowaste is suitable for composting, while food remains are often used to feed animals. 

Municipalities must search for solutions encouraging household owners to select biodegradable 

fractions from the waste stream and equip the households with, e.g. compost bins. The next 

significant fraction in the morphological composition of waste from rural households is combustion 

waste, which constitutes approx. 28  %  of waste in winter. The next group of waste is waste 

suitable for recycling, including over 5  %  of paper and board, 7.5  %  of plastics, and 10  %  of glass.  
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Morphological composition of waste from households varies depending on season ( Figure  4). 

Pronounced seasonal changes can be seen in the percentage of combustion waste (more in winter, 

less in summe r) and organic waste (more in summer, less in winter) in total waste.  

 
 

Source: authorôs calculations based on Czyzyk et  al.,  2015  

Fig.  4. Share of individual material fractions in municipal wastes originating  from households 
in rural areas in winter  and summer  

Table  1  

Municipal waste  per  1 resident and rates of waste management fees in rural 
and urban areas in 2015  

Provinces  

Municipal 
waste*  per  capita 

in rural areas 
(kg)  

Rural municipalities 
PLN/month/ resi dent  

Rural - urban municipalities  

PLN/ month / resident  

selected 
waste  

mixed waste  
selected 

waste  
mixed 
waste  

Lower Silesia  189.7  13.7  23.2  11.3  17.5  

Kuyavia -
Pomerania  

144.6  10.1  19.2  7.5  13  

Lublin  72.5  5 10.1  7.3  13.3  

Lubusz  209.5  8.9  15.3  11.2  20.4  

Lodzkie  121.3  6.6  12.5  7.8  13.9  

Lesser Poland  109.8  6.1  11.2  6.1  10.2  

Masovia  124.9  7 13.3  7.3  13.9  

Opole  179  9.6  17.8  10.3  17.8  

Subcarpathia  83.1  8 16.1  7.4  12.4  

Podlasie  116.3  7 12.6  7.3  13  

Pomerania  180.5  9.3  16  11  20  

Silesia  173.2  7.4  15.1  7. 3 15.3  

Swiňtokrzyskie  61  7 13  3.8  7.3  

Warmia - Masuria  141.5  8.9  12.4  8.3  12.1  

Greater Poland  1187.4  7.6  13.4  8.5  14.7  

West Pomerania  210.4  12.3  18.8  11.9  20.7  

*  excluding waste collected separately  
Source: Steinhoff - Wrzesniewska  2015; Czyzyk et  al.,  2015  
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Waste management system should operate according to the waste management hierarchy. 

According to this hierarchy, actions concerning waste management should first consist of 

preventing the generation of waste, or limiting its amount. If waste is alread y generated, it should 

be prepared for reuse or subjected to the recycling process. Disposal consisting in long - term waste 

storage is relatively the simplest, but the least desirable method (Teodorowicz, 2013 , p.  29; 

Michniewska, 2016 , p.  22).  

According t o the waste management hierarchy, the primary tasks of municipalities, laid down in 

the provisions of the Act introduced in 2012, is the selective municipal waste collection ñat the 

source.ò The majority of rural residents have declared their intention to sort waste, which is also 

connected with a lower fee. Fee variation was intended to encourage waste producers to sort 

waste. Experiences of other countries indicate, however, that the measured, actual sorting level is 

considerably lower than the one declar ed by residents.  Therefore, we shouldnôt confuse willingness 

to sort waste with the actual ñrecycling rateò (Dahlen, Lagerkvist, 2010).  

It is worth mentioning that, for rural municipalities, the rate for both sorted and unsorted waste 

is lower than rates a pplicable in urban - rural municipalities ( Table  1). Fees for unsorted waste were 

set by rural municipalities at a level approx. 100  %  higher than fees for sorted waste. Average 

municipal waste fees in municipalities of the following provinces: Lubelskie, Ma zowieckie, 

Podkarpackie and Swiňtokrzyskie were at a such low level, that there was a risk of not balancing 

the waste management system. Low rates for waste collection set by municipalities were probably 

connected with the expected social resistance with r espect to paying the so -called ñwaste taxò 

(Malinowski, 2014; Golen, 2014; Gornicki, 2014; Steinhoff -Wrzesniewska, 2015).  

The opinion research sample consisted of 300 residents of three rural municipalities. Among the 

surveyed, women were the majority (55  % ). 45  %  of respondents are people with tertiary 

education, while 33  %  have secondary education ( Table  2). The majority of respondents are people 

under 50 years of age who, after graduating, returned and settled in rural municipalities. The 

majority of peo ple surveyed live in single - family homes.  

Table  2 

Properties of the research sample (in  % )  

Property  Women  Men  Total  

Age  

Under 25  22  12  34  

25ï50  23  18  41  

Over 50  10  15  25  

Total  55  45  100  

Education  

Primary  3 3 6 

Vocational  2 14  16  

Secondary  22  11 33  

Tertiary  28  17  45  

Type of residential housing  

Single - family  49  29  78  

Multi - family  6 16  22  

Total  55  45  100  

Source: authorôs research 

The majority of people surveyed (66  % ) declare that they sort municipal waste generated at 

their households and  state that the main reason for undertaking this method of solid waste 

collection is the desire to care for the natural environment and the fact that the fees are lower 

when participating in selective collection ( Figure  5). However, the respondents who dec lared that 

they collect only mixed waste at their households state that the reason for their decision is that 
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sorting is burdensome, because it takes a long time and requires a lot of space for receptacles 

intended for various waste fractions. The responde nts who donôt sort waste justify their decision 

with the reason that participation in selective collection by individuals will not change anything 

(ñsorting would be reasonable if everyone did it, and they did it earnestly ò).  

 
Sourc e: authorôs research 

Fig.  5. Respondentsô answers concerning waste sorting 

The interviewees were then asked to state their opinion about the frequency of waste collection 

and the type and number of receptacles provided by the waste collection company ( Figu re  6). Over 

a ha lf of the interviewees believe that these two components of the system operate correctly. 

Nonetheless, approximately one third of the interviewees state that the waste collection frequency 

is insufficient, and the type and number of recepta cles are inappropriate.  

  
Source: authorôs research 

Fig.  6. Intervieweesô opinion on waste collection frequency and number and type of waste 
receptacles  

45  %  of interviewees believe that waste collection fees are appropriate. 29  %  of respondents 

state that the rate should be lower ( Figure  7). Some interviewees emphasize that the difference 

between fees for different types of collection (sorted/unsorted) should be higher, which could 

encourage people to particip ate in selective collection. However, implementing a larger difference 

could result in the aforementioned phenomenon of declaring selective collection (for money -saving 

reasons) and not observing it at households.  

The interviewees were also asked to indic ate how their waste collection expenses  have changed 

since the introduction of waste management system changes. 52  %  of respondents state that the 

costs  have increased; 19  %  say that they remain on the same level; 6  %  state that they 

decreased, while 23  %  of interviewed people are unable to determine this. It should be, however, 

noted that, until the second  ha lf of 2013, residents were managing municipal waste themselves ð
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some of them  had contracts with waste collection companies, some deposited their waste in local 

landfill sites, while some burned the majority of generated waste in furnaces. Therefore, the 

increase in waste collection expenses should  have been expected.  

 
Source: authorôs research 

Fig.  7. Intervieweesô opinion on waste collection fee rates  

The comparison of cost information with information obtained in the question about satisfaction 

with changes introduced in 2013 indicates that the financial factor is not a key factor determining 

the satisfaction with waste management  system operation ð19  %  of respondents, despite stating 

that their expenses increased, are satisfied with waste management system changes.  

The interviewees were also asked about their opinion on environmental education conducted by 

the municipality office.  Study results in this aspect can be seen as unsettling, because only 44  %  of 

respondents state that the municipality office  has been conducting environmental education and, 

therefore, performed its statutory duty. Over 50  %  of interviewees state that ther e were no 

environmental education campaigns (22  %  of choices), or that they didnôt know about such 

initiatives (34  %  of choices). It should be stated that proper approach to waste largely depends on 

appropriate education in this respect.  

Conclusions, prop osals, recommendations  

The analyses conducted in this article can be used to draw the following conclusions.  

1)  Correct organization of municipal waste management is a very complex task. Poland  had to 

adjust to EU directives and accession - related obligation s with respect to waste management, 

which included, in particular: reduction of biodegradable waste storage, increased recycling 

rates, adjusting municipal waste landfill sites to EU standards. Waste management policy in 

Poland  has been a subject of dynami c changes since 2012. Municipalities were given the basic 

duties with respect to waste management. All municipality residents should fall under a 

statutory, organized municipal waste collection system.  

2)  Even though rural areas in Poland generate approximate ly three times less municipal waste, the 

majority of collected waste is deposited in landfill sites. Rural areas  have over 2.5 times more 

controlled and uncontrolled landfill sites than in cities.  

3)  Main problems of rural areas include: aversion of residents  to waste sorting, lack of discipline 

for observing selective waste collection and pollution of selectively collected waste, helplessness 

of municipalities in battling illegal waste landfill sites, burning waste in households, high 

transport costs (e.g. du e to a colonial nature of development), lack of money for waste 

management infrastructure, ineffectiveness of conducted educational campaigns.  
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4)  Despite the fact that residents of rural municipalities mainly declare satisfaction with the waste 

management sy stem in place, we can assume that the new Act on Waste did not bring the 

expected results with respect to both the reduction of illegally stored waste management and 

the creation of modern waste processing facilities, mainly incinerators. The primary task 

standing in front of rural municipalities is therefore a correct organization of selective collection 

and processing of the organic fraction of municipal waste, as well as educational campaigns, 

which will increase the environmental consciousness of the re sidents and encourage them to 

participate in correct waste management.  
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THE ROLE OF ENVIRONM ENT IN STIMULATING T HE DEVELO PMENT 
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Abstract.  In terms of supporting the development of green economy, it is important to understand the role of 

environment in stimulating its development. The results of an empirical study conducted in 2017 on a randomly 

selected sample of 578 enterprises of the SME sector, directly related to green economy, indicated that not only 

macroenvironment (the policy pursued, the creation of global ins titutional solutions supporting the development 

of resource -efficient technologies) but also meso -  and microenvironment affected the development of green 

economy. A major role in this regard is served by the activity of local government units and by the ac tivities of 

non -governmental organisations that form the institutional environment of enterprises. These institutions  have 

tools and instruments, which they can use to stimulate the process of ñgreeningò of the local economy.  

Key words : green economy, ent erprise, environment, development.  

JEL code : R11, R58  

Introduction  

For the majority of Polish society, green economy is a completely new idea, both in terms of 

regulations that support its development and of practical effects of the implementation of 

techn ologies and organisational solutions aimed at the protection of natural environment (Kryk, 

2011; Gorka, Luszczyk, 2014; Prospect for é, 2017). The concept of green economy is inextricably 

linked to the paradigm of sustainable socio -economic development, ba sed on three attributes i.e. 

low -emission performance, resource efficiency, and social inclusion (Cato, 2009; Adapting for ..., 

2011; Brand, 2012).  

The implementation of measures conducive to the development of green branches of economy 

and green jobs is encouraged by international organisations including OECD 1 and the European 

Union 2. At the local level, the idea in question is supported by the measures taken by numerous 

non -governmental organisations and public institutions.  

Given that enterprises operat e within a specific external environment, this environment provides 

them with certain opportunities and possibilities while imposing requirements and restrictions on 

them. The group of factors which affect the rate of development of, generally, all enterpr ises, 

includes inter alia  fiscal policy of the state, legal mechanisms and regulations concerning the 

freedom to conduct a business, the level of economic growth, economic conditions, availability of 

loans and lending rates, demand and supply of qualified workforce, and employment regulations. 

As regards the entities representing the broadly understood sphere of green economy, important 

issues include: the level of support for activities related inter  alia  to the development and 

implementation of environmen tally - friendly products and services, the rate of implementation of 

pro -environmental investment projects (including as part of public procurement) 3, the scope and 

scale of preferences for green economy entities and sectors, and the level of social awarene ss 

(Szyja, 2015). In terms of searching for the possibilities for supporting the development of green 

                                                   
1 

Green Growth Indicators 2014.  OECD Green Growth Studies, OECD, Paris 2014, http://www.keepeek.com/Digital -Asset -

Mana gement/oecd/environment/green -growth - indicators2013_9789264202030 -en (accessed on 02 December 2017).  
2 The Employment Package prepared by the Commission in 2012 presents the framework for job - rich recovery, emphasising the need for the further 

development of labour market tools and the identification of demand for skills in order to support both the transition to green economy a nd the 

progress in meeting the employment objectives defined in the Europe 2020 strategy.  
3 Pursuant to EU regulations, Poland is o bliged to take actions concerning low -emission and resource -efficient economy (Low -Emission Poland 2050 
project, the National Programme for the Development of a Low -Emission Economy).  
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economy, it is of importance to identify the factors determining its development, including primarily 

the understanding of the role of environment.  

From t he research perspective, the effects of green economy on the development of sectors and 

regions are interesting, therefore the research area was selected to be Warmia and Mazury 

Voivodeship i.e. a region unique in terms of environmental values. Two main ge ographical lands, 

namely Warmia and Mazury also referred to as ñThe Land of One Thousand Lakesò, are an area in 

which the development of green economy should be particularly stimulated. In order to assess the 

measures taken in this regard, a study using th e interview method and the CATI (Computer 

Assisted Telephone Interviewing) technology was conducted in 2017 on 578 randomly selected 

enterprises of the SME sector, directly related to green economy, including those involved in agri -

food processing, provisi on of services, production, and rural tourism. Even though, in sectoral 

terms, green economy most frequently concerns the sectors connected with renewable energy 

sources, environmentally - friendly construction materials and energy -efficient construction, 

environmentally - friendly transport, water and waste management, and spatial management 

(Ayres, 2010), the main criterion for distinguishing it is the combination of environmental and 

social aspects (Ryszawska, 2013). The aim of the research is to know the de terminants of the 

development of green economy. The tasks of the research include analysis of local environment of 

green economy indicates by subregions ( NUTS 3) and the areas of economic activity of enterprises.  

Research results and discussion  

1. Environm ent as a determinant of the development of enterprises  

The source literature provides many various methods for identifying and assessing the role of 

environment in stimulating the development of enterprises ( Institutional environment  é, 1999; 

Walczak, 2010 ; Jablonski, Jablonski, 2012; Wasilczuk, 2015; Prospects for  é, 2017). The 

environment of enterprises, including those operating in green economy sectors, is formed by the 

elements and participants of the market that affect their activities (Flak, Glod, 20 09; Rachwal, 

2011). This environment is comprised of both the macroenvironment i.e. elements that are 

external in relation to the enterprise (e.g. technical, economic, social, demographic, political, legal, 

and cultural determinants) and which are not affe cted by the enterprise, and meso - and 

microenvironment which may be, to a certain extent, affected by the enterprise.  

One of the major features of the environment is its variability and complexity, the strength of 

the influence on a particular organisation  or processes (North, 1990; Hwang, Powell, 2005; 

Limanski, 2015). This is the complexity and uncertainty of the environment that  have an effect on 

the process of the development and implementation of an enterpriseôs strategy, and thus on the 

structure of t he instruments and actions applied. In this context, considerations concerning the 

possibilities for the development of enterprises of the green economy sector can be focused on 

searching for factors ï both those  having a direct effect on its operation and  development and 

those affecting its environment indirectly. Practice shows that entrepreneurs pay more and more 

attention to factors related to the environment. Based on observations and analyses, it can be 

assumed that such an attitude in business thinki ng and acting is a consequence of the increase in 

importance of network and project organisations in which the boundaries between the enterprises 

and the environment are very flexible (Krupski et  al.,  2009).  

What is also important is the issue of globalis ation of the economy, which is conducive to the 

formation of strong economic groups stimulating the activity of enterprises (e.g. support as part of 
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EU programmes). Such a situation supports the efforts to disseminate the cooperative approach 

based on the idea of cooperation in market activities (Fayerweather, 2007).  

Another important issue is the relationships of enterprises with the sphere of research and 

development, since the development is more and more dependent on the ability to acquire financial 

sup port for projects implemented commonly with entities present in the environment of the firm.  

Against the background of economic tendencies and trends characterising modern carrying on of 

an enterprise, a question arises about the way of developing relation ships with the environment 

and of creating conditions that enable making use of the environment for the operation and 

development of business entities.  

2. Environment as a factor of the development of green economy ï an empirical 

study results  

The source l iterature provides numerous classifications of regional determinants. The regional 

environment comprises public administration units, funding institutions, scientific and educational 

institutions, and service infrastructure institutions supporting the deve lopment of entrepreneurship 

and conduct of business activities (Wach, 2008). Institutions of the public sphere are particularly 

responsible for creating local conditions for the development of entrepreneurship, including for the 

state of technical infrastr ucture (roads, sewerage, water supply), the level of safety, the situation 

in the labour market, activity of non -governmental organisations, and entrepreneurship of 

inhabitants. Another factor affecting the rate of changes in the economy is the local gover nment 

unitsô activities oriented towards the activation of the local community through creating a friendly 

climate for the development of entrepreneurship initiatives, supporting the process of job creation 

but also maintaining new jobs, particularly in en vironmentally - friendly sectors, attracting new 

investors, strengthening local economy through the establishment of connection networks, raising 

the level of infrastructure in the area etc. (Filipiak, Ruszala, 2009).  

According to the adopted assumption, und erstanding the determinants of the development of 

green economy was based on measures that enable the identification of local problems for general 

groups and factors. The assessment of conditions provided to economic entities by the institutional 

environme nt can be assisted by the use of the following subjective component grades for such 

spheres of socio -economic life, as:  

¶ the state of the natural environment,  

¶ living and accommodation conditions,  

¶ access to information and knowledge on local environment and its problems,  

¶ the quality of technical infrastructure (e.g. roads, sewerage, water supply),  

¶ the situation in local labour market,  

¶ the efficiency and scale of activities of non -governmental organisations,  

¶ the activity of local governments in stimulating the  development of SME sector.  

An analysis of the obtained opinions of entrepreneurs, concerning the assessment of the 

elements of local environment of green economy indicates that this is the state of the natural 

environment that  has the strongest effect on the potential for the development of the ñgreen 

sectorò (47.4 pp). In turn, on the regional scale (NUTS 2), the major barrier to the development of 

green economy is the situation in the labour market ( -1.9 pp). However, it is worth emphasising 

the role of local determinants in stimulating the development of green economy, which is already 

noticeable at the subregion level ( NUTS 3), (Fig 1).  
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Fig.  1. Differentiation of local determinants in stimulating the development of green economy  

In the subregion of t he city of Olsztyn, the state of the natural environment was rated the 

highest by entrepreneurs, while in the subregion of the city of Elk, the highest rated ones were the 

environment factors associated with the activity of local governments and non -govern mental 

organisations. Therefore, the conditions of the local environment of green economy are most 

favourable in the Elk subregion ( Table  1), and not only do they result from environmental 

determinants but primarily from the skills of making use of the ava ilable tools and instruments in 

the process of the so -called ñgreeningò of the economy. 

Table  1 

The balance of ratings of local factors forming the environment of green 
economy, broken down by subregions  

Specification  
Total  

Subregion  

Elblag  Olsztyn  Elk  

The balance of pp 1  

The state of the natural environment  47.4  19.3  66.9  56.6  

Living and accommodation conditions  33.2  19.4  37.4  49.6  

Access to information  32.4  21.2  27.1  64.4  

The quality of technical infrastructure  18.7  15.1  12.8  38.2  

Situation in t he labour market  -1.9  13.3  -30.7  33.0  

The efficiency and scale of activities of non - governmental 
organisations  

28.2  17.0  28.3  48.7  

The activity of local governments in stimulating the development of 
SME sector  

27.1  15.1  26.3  51.4  

Source: authorsô calculations based on own research.  

An analysis of local elements of green economy environment in rural areas of Warmia and 

Mazury Voivodeship demonstrated that the major barrier which is virtually independent of the area 

of economic activity of the enterprises under study (production, tourism, agri - food processing) is 

the difficult situation in the labour market. Even though according to the assessment carried out by 

representatives of service -providing enterprises participating in the study, the balance of rati ngs 

                                                   
1 The effects of particular factors were assessed as definitely unfavour able, unfavourable, neutral, favourable, and very favourable. The balance of pp 

is the d ifference between the sum of favourable and very favourable ratings and the sum of unfavourable and definitely unfavourable o nes, 

expressed in % of responses. Negative values indicate that in the respondentsô opinions the particular factor of the environment restricts the 

possibilities for the development of green economy, and a high value of the balance indicates that the particular factor is p erceived as a development 
stimulator.  

  Elblag subregion  
  Olsztyn subregion  
  Elk subregion  
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for this factor took a negative value, this index reached a very low value (1.8  pp), which means 

that the labour market is the area that does not create a strong potential for the development of 

green economy in Warmia and Mazury Voivodeshi p.   

The caus es of the occurrence of problems in the local environment of enterprises belonging to 

the green sector of economy in rural areas of Warmia and Mazury Voivodeship are not only related 

to the unfavourable situation in the labour market and unemployment (opin ions of 50.8  %  

respondents) but also with the unfavourable situation in agriculture (25.4  % ) and with the low level 

of entrepreneurship development (23.3  % ); these problems are accompanied by the lack of 

possibilities for acquiring capital (22.8  % ) as well  as a low standard of living of rural inhabitants 

(14.6  % ). What is more, in the opinions of entrepreneurs representing the agri - food processing 

sector, besides the situation in the labour market, the situation in agriculture and the potential 

possibilitie s for acquiring capital are of significance. On the other  hand, in the opinions of 

representatives of firms operating in the tourism sector, the problems related to the standard of 

living of rural inhabitants and to the way the local government units are m anaged are more 

important ( Table  2).  

Table  2 

The most important groups of problems restricting the development of green 

economy, broken down by the areas of economic activity of enterprises  
(  %  of respondents)  

Specification  Total  

Areas of economic activi ty of enterprises  

Agri - food 
processing  

Service -
providing  

Production  Tourism  

Situation in the labour market and 
unemployment  

50.8  61.5  52.1  50.4  42.1  

The unfavourable situation in 
agriculture  

25.4  61.5  29.1  19.5  2.6  

The low level of entrepreneurship 
d evelopment  

23.3  23.1  24.7  16.3  13.2  

The lack of possibilities for acquiring 
capital  

22.8  38.5  23.6  17.1  21.1  

Low standard of living of rural 
inhabitants  

14.6  0.0  14.7  15.4  15.8  

Social pathologies  10.1  7.7  11.9  4.9  5.3  

Bad condition of technical 
infras tructure  

9.4  15.4  9.1  8.1  10.5  

Peripheral location  1.6  0.0  1.9  1.6  0.0  

The way the local government units  1.2  0.0  0.6  2.4  5.3  

Source: authorsô calculations based on own research  

Conclusions, proposals, recommendations  

The environment in which modern e nterprises operate is becoming increasingly complex and 

variable while serving an important role in stimulating the socio -economic development of the 

region. The scope of connections between enterprises and the environment is constantly 

expanding, and not only relates to the technical or economic sphere but also extends to include the 

sphere of social, political, and cultural issues. Due to the high volatility of the environment in which 

enterprises operate, and to the complexity of relations, an enterprise  which intends to survive in 

the market and to maintain the competitive advantage needs to adjust to changes in the 

environment. The need to take appropriate adaptation decisions changes the scope, methodology, 

and the logic of the operation of an enterpri se.  
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The research indicates that the ñgreeningò of the economy is, to a large extent, dependent on 

the local and regional determinants. The assumptions of the concept of development, including of 

green economy, are most frequently made, in terms of plannin g and the programme, at the level 

of international organisations (EU), and are implemented as part of national programmes. 

However, this is the activity of local government units, the efficiency of non -governmental 

organisations, the involvement of entrepr eneurs, and the attitudes of local communities that 

determine the effects of these actions.  
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SPATIAL CONCENTRATI ON OF BIOECONOMY SEC TORS IN POLAND  

Jaroslaw Golebiewski 1,  PhD hab., prof. WULS  
1Warsaw University of Life Sciences, Faculty of Economic Sciences, Poland  

Abstract . The problem discussed in the study is regional distribution of m ain sectors of bioeconomy in Poland 

and assessment of the level of their spatial concentration. The regional structure was analysed according to 

province. The statistical measures used to determine the level of geographic concentration and location 

include d the location quotient and Gini concentration coefficient. The study was conducted in years 2011 -2016. 

It was found that in years 2001 -2016, the pace of structural changes in regions was not high indicating a high 

level of concentration of food industry p roduction and agricultural commodity production. Analysis of location 

quotients in food processing indicates that the highest share of production sold in total food production was 

recorded in Mazowieckie, Wielkopolskie and Podlaskie provinces (location quo tients of 1.5 to 2.0). In terms of 

agricultural production, the highest levels of agricultural commodity production  have been recorded in 

Wielkopolskie and Podlaskie provinces (location quotient values of 1.5 -2.2). The study  has shown that the level 

of con centration of production in forestry in Poland  has been stable, and deconcentration of production of 

renewable energy is progressing.  

Key words :  bioeconomy, concentration, agriculture production.  

JEL code : Q13, P18  

Introduction  

Bioeconomy encompasses prod uction of renewable biological resources and transformation of 

these resources and waste streams into value -added products, such as food, fodder, biological 

products and bioenergy. This approach to bioeconomy was formulated in the strategy of the 

European Commission, adapted in 2012, entitled "Innovating for sustainable growth: a bioeconomy 

for Europeò (COM, 2012) . According to this definition, bioeconomy combines various sectors of 

economy that produce, process and re -use renewable biological resources (Maciejczak M., 

Hofreiter, K., 2013) . These include farming, forestry, fishing, food production, manufacturing of 

bioderivative chemical sub stances and materials and bioenergy production. Development of these 

sectors is of key importance for tackling societal challenges, such as growing demand for food, 

climate changes and reduction in availability of fossil resources (Adamowicz M., 2017) . 

The main problem discussed in the study is regional distribution of main sectors of bioeconomy 

in Poland and assessment of the level of their geographic concentration. Economic literature offers 

many studies, an alysing the spatial location of various sectors of economy (Leslie D., Reimer S., 

1999 ; Cohena J.P., Paul C.J.M., 2005;  Ant onowicz P., 2014) . The issue is becoming increasingly 

important in Poland as well, since transformation to market economy in the 1990s and the 

processes of integration with the EU  have changed the structure of industry, also influencing 

changes in product ion location. The same applies to activity in the field known as bioeconomy. 

Building of effective strategies for development of bioeconomy requires recognition and analysis of 

spatial issues.  

The aim of the study is to determine the spatial distribution of main sectors of bioeconomy in 

Poland according to region (province) and to assess the level and direction of changes in their 

spatial concentration. Various statistical measures will be applied to assess the geographic 

concentration and location, such a s the location quotient and Gini concentration coefficient.  

The analysis encompassed four main sectors of economy: farming, forestry, food processing 

and bioenergy production. For these sectors, the data collected included commodity production in 

PLN milli on (farming), timber  harvesting in  thousand  m 3 (forestry), production sold in PLN million 
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(food processing) and production of renewable energy in GWh 1. The reference variable for 

determination of location and concentration coefficient was the population nu mber. Data were 

obtained from the Local Data Bank of the Central Statistical Office. The time span for the study 

included years 2011 -2016.  

The structure of the article is as follows. The first part presents a short literature review, 

focusing mainly on th e key theoretical aspects of bioeconomy, followed by results of an empirical 

study of geographical concentration. The second part presents the research methodology applied. 

The third part contains results of empirical research on geographical concentration  of bioeconomy 

in Poland. The last part of the study presents some final remarks.  

Theory and empirical studies of spatial concentration  

Theoretical models and empirical studies of regional concentration  have been developed for a 

long time. At present, the theoretical and practical reasons for studying spatial concentration are 

rooted in three main fields of research in theory of economics, that is: the neoclassical theory, the 

new trade theory and the new economic geography (NEG) (Aiginger K., Rossi -Hansberg E., 2006 ) . 

The neoclassical theory assumes that there are differences in productivity between regions, and 

liberalization of trade and increase in economic integration results in relocation of production and 

increased specialization to achieve a competitive advan tage. The neoclassical models assume ideal 

competition, uniformity of products and lack of increase in the economies of scale. Location is 

determined exogenously, on the basis of inherited spatial distribution of natural resources, 

technologies and/or prod uction factors Economic activity disperses or concentrates in space, 

following the pattern of dispersion or concentration of these basic exogenous features. The 

dominant location pattern is inter -branch specialization: production takes place in those locat ions, 

which are characterized by a comparative advantage. Within such framework, assuming zero costs 

of trade, spatial distribution of demand influences the structure of trade, but not location of 

production. Assuming that there are trade costs, and in a s ituation, in which demand is distributed 

more evenly in space in comparison with production resources, higher trade costs lead to greater 

dispersion of activity. Limited trade costs result in an ideal dispersion of industry branches 

according to geographic  distribution of demand. Thus, reduction of trade costs generates a trend of 

increasing of the degree of specialization (Jasinski L.J., 2008) . 

The new theory of international trade, developed mainly by Paul Krugman 2, is partially rooted 

and partially opposed to the theory of comparative advantage, developed by David Ricardo in the 

early 19th century and modif ied in the mid -20th century by Eli Heckshcher and Bertil Ohlin 

(Michalek J.J., 2013) . Development of international trade in commodities in the late 20th century 

undermined the theories of both Swedish economists, enforcing a significant change in the 

inte rpretation. One of the key reasons for low predictive power of the H -O theory is the growing 

intra - industry trade, observed since the mid -1960s. This trade, which consists of simultaneous 

export and import in the same sectors or branches of production, inc reased mainly between highly 

developed countries, characterized by a similar relative level of productivity factors. This theory is 

based on assumptions very different from those forming the neoclassical theory. It assumes that 

products are horizontally di versified, which means that every product is available in many varieties. 

In accordance with the Dixit -Stiglitz demand function, it assumes that the growing number of 

                                                   
1 Due to lack of regional data on bioenergy production, the study was based on renewable energy production data. In Poland, the  share of bioenergy 

in the renewable energy structure in 201 4 amounted to  88.9%.  
2 P. Krugman received a Nobel prize in 2008 for the new trade theory, presented in the article: Increasing Returns to Scale, Monopolistic 
Competition, and International Trade (1979), and for his contribution to theory of location of business activity, rooted in t he new theory of trade.  
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varieties in specific goods results in growing consumer satisfaction. On the supply side,  Krugman 

assumed the existence of the economies of scale, like in most modern branches of industry. 

Increasing of production scale reduces the average production cost, thus improving 

competitiveness of companies. Growing revenues of scale are usually assoc iated with imperfect 

competition. Krugman's model provides for the so -called perfect monopolistic competition 

(Chamberlinôs model), in which every company is a monopolist in production of a single variety of a 

given commodity, while the freedom of entering  and leaving the market eliminates extraordinary 

profits and the prices are equal to average production costs. Each of identical companies produces 

a different variety of the same commodity. The only production factor is the labour force, which 

lacks inter national mobility, allowing for creation of a market balance in a given country. Thanks to 

these assumptions, Krugman proved the possibility of emergence of intra - industry trade, based on 

horizontally diversified products, between countries characterized b y a very similar, high level of 

development (Krugman P., 1979) . Such trade contributes to increasing of the number of varieties 

of individual goods and thus -  to reduction of prices of goods available on the market. The result is 

growing wealth of the societies engaged in trad e. This is possible thanks to increasing of the 

production scale and reduction of prices and a growth in the number of varieties of goods available 

on the common, liberalized market (Bartkowiak R., 2010) . 

The issue of spatial concentration also refers to the field of economic geography. In the new 

economic geography (NEG), the significance of geographic f actors in management is assigned a 

key role, while regional specialization is a result of spatial agglomeration of economic activity.  

Economic geography is a field of knowledge, searching for answers to questions concerning the 

causes of distribution of th e available productivity factor resources (mainly capital and labour) 

between countries and regions. P. Krugman used it along with such terms as the economies of 

scale, consumerôs preference for variety and transport cost. From his perspective, consumers (and 

employees at the same time) prefer to settle in locations, which are densely populated, where they 

can expect higher real wages thanks to the economies of scale (Krugman P., 1998) . On the 

other  hand, the factor, which is decisive for capital distribution, is comparison of economies of scale 

with costs of transport of goods. Correlat ions between the two shape the processes of 

concentration and deconcentration of business activity. Emergence of the big urban agglomerations 

is to be caused by advantage of the economies of scale over the costs of transport. An opposite 

situation contribu tes to more even distribution of labour and capital resources. Economic 

geography also uses the core and periphery model (Krugman P., 1991) . More than one  ha lf of the 

global population lives in cities, which are often very big, constituting the core; the minority lives in 

the rural areas, or the periphery. The factor dec isive for growth of the core are, once again, 

advantages of uniting production in a single location (Jasinski L.J., 2008) .  

The theoretical premises  have served as a basis for numerous studies dedicated to the 

phenomena of reg ional concentration and specialization (Maslikhina V., 2017;  Niepmann F., 

Felbermay G.J., 2010;  Martin  P. et  al.,  2011) . These also  have dealt with bioeconomy sectors. Most 

of these stud ies  have compared countries in a given region, such as the European Union, or 

provinces (regions) within the borders of individual countries. An in -depth analysis of the state of 

bioeconomy in the EU  has been provided in a report prepared in 2016 (Ronzon T ., et al. 2017). The 

report also assesses the distribution of bioeconomy locations in the EU member states. The location 

quotient served as a basis for assessment of distribution of employment and revenues from sale in 

all sectors of bioeconomy. The report  states that Romania seems to be the most specialized EU 
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member state with regard to bioeconomy, with the location quotient of 3.9. This means that the 

share of persons working in the Romanian biosector is almost four times higher than the average 

share of  persons working in 28 member states of the EU. In reality, this ñconcentrationò in 

bioeconomy is caused mainly by very high concentration of the Romanian labour market in 

agriculture. In 2014, 28  %  people working in Romania were employed in the agricultur al sector, 

and 83  %  of people in Romanian bioeconomy worked in agriculture. High location quotients for 

bioeconomy were also recorded in Bulgaria, Croatia, Greece, Poland, Portugal, Latvia, Lithuania 

and Slovenia (1.5 to 2.1). In these countries, the high share of bioeconomy was also due to 

employment in agriculture. In the remaining part of the EU, bioeconomy location quotient values 

range from 0.4 to 1.3. The labour market in these Member States is not concentrated, in particular, 

on bioeconomy, although some specific sub -sectors of bioeconomy indicate high location quotients. 

For instance, Cyprus shows a very high location quotient in the sector of fishing and aquaculture. 

Estonia concentrates on forestry and production of timber components. Fishing and a quaculture are 

also a developed labour market in Estonia (Ronzon , T., et  al.,  2017) .  

A detailed analysis of the strategy of research and innovations in bioeconomy at the regional 

level can also be found in the report Bioeconomy development in EU re gions . This regional study 

shows that research and innovation associated with bioeconomy (R&I) is a priority for most 

European countries and regions in the period of 2014 -2020. Among 210 territorial units analysed 

(EU regions and countries), 207 (98.6  % ) t ake the aspects associated with bioeconomy into 

account in their priorities and plans in the field of research and innovation. Nevertheless, 

bioeconomy at the regional level is very diversified. According to the authors of the report, 

implementation of bio economy at the regional level in the EU thus requires a more detailed 

analysis and in -depth understanding of various regional characteristics, needs and potential 

(Haarich S., 2017) .  

One o f the basic sectors of bioeconomy in the EU and in Poland is the food industry. Innovation 

is a significant aspect of development of this sector. An in -depth analysis of concentration of 

expenditures for innovation in the food industry in Poland in years 2 005 -2011 at the regional 

level  has been presented by Grzybowska. This author  has found that the structure of expenditures 

from the interregional perspective is a dichotomous one: one  ha lf represents the expenditures of 

Mazowieckie and Wielkopolskie provinc es, and the other  ha lf -  those of the remaining regions. 

(Grzybowska B., 2013) . 

Statistical measures of spatial concentration  

Analysis of spatial distribution is associated with the problem of equivalence of observations. 

Most often, the set of regions analysed is made up of administra tive (geographic) areas, which 

differ in terms of their area or population. In order to mitigate the effect of diversified region size, 

and to conduct analysis under the conditions of comparability of observations, weight variables are 

used in spatial anal yses. As a result of application of weight variables, spatial distribution of the 

variable is not analysed in isolation, but compared with distribution of the weight variable. It is 

assumed that a given phenomenon is strongly concentrated, if the examined and weight variable 

distributions differ significantly. In this study, the number of inhabitants was used as the weight 

variable. The key measure used in analysis of spatial distribution of economic phenomena is the 

location quotient. The location quotient  is calculated separately for each of the regions examined 
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(Suchecki B., 2010) . The following formula for determination of the location quotient  has been 

applied in the study:  

 =  (1)  

Where:  

Qr
i ï location quotient  

u r
i ï the share of r - th region in the set of all regions for the aggregate variable analysed  

u ri ï the share of r - th region in the set of all regions for the weight variable  

The LQ is to be used to assess regional diversification of production size in four sectors of 

bioeconomy in relation to the num ber of inhabitants in a given region.  

The synthetic measure of concentration, applied in this study, based on the Lorenz curve, is the 

Gini coefficient (Suchecki, 2010) . The following formula was applied to determine its value in the 

study, taking into account the spatial weights:  

  (2)  

Where:  

-  Gini index  

-   accumulated share of weight variable  

 -  accumulated values of examined variable  

r, k =1, 2, é,r 

Gini coefficient was used to assess changes in the level of geographic concentrat ion in four 

sectors of bioeconomy in years 2011 -2016.  

Research results and discussion  

Test results  

Analysis of distribution of production in the key sectors of bioeconomy was conducted on the 

basis of data of the Central Statistical Office, using various production measures. For agriculture, 

the commodity production measure in PLN million was used; distribution of production in forestry 

was measured on the basis of timber production in  thousand s of cubic meters, food processing 

production was assessed on t he basis of production sold in PLN million , while production of 

renewable energy was measured in terms of energy production in GWh. The quantitative data 

collected for production sizes in basic sectors of bioeconomy according to region  has been 

presented i n Table  1.  

Data presented in table 1 indicates that the regions examined differ in terms of population. The 

smallest provinces are: Opolskie, Lubuskie, Podlaskie and Swietokrzyskie. The biggest provinces in 

terms of population are: Malopolskie, Wielkopols kie, Slaskie and Mazowieckie. The share of the 

biggest four provinces amounted to 44  %  of the country population.  

The table also presents regional distribution of agricultural production, forestry, food industry 

and renewable energy. In agricultural produ ction, the highest share was recorded in Podlaskie, 

Lubelskie, Kujawsko -pomorskie, Lodzkie, Mazowieckie and Wielkopolskie provinces. The share of 

these six provinces represented 66  %  of agricultural commodity production in the country. Timber 

production in  Poland is dominated by Lubelskie, Wielkopolskie i Warminsko -mazurskie and 
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Zachodniopomorskie provinces, with the share reaching almost 40  % . 54  %  of total food 

production takes place in the following provinces: Slaskie, Lodzkie, Wielkopolskie and Mazowiec kie. 

On the other  hand, renewable energy production takes place mainly in Pomorskie, Swietokrzyskie, 

Kujawsko -pomorskie and Zachodniopomorskie provinces (representing 51  %  of total timber 

production).  

Table  1  

The size and structure of production in bioec onomy and population according 
to province in 2016  

Voivodeship  POP   %  PTR**   %  PD   %  PAS   %  PEO   %  

Dolnoslaskie  2903710  8 3518  4 3364.8  8 6041  3 708  3 

Kujawsko -pomorskie  2083927  5 6177  8 1922.4  5 12923  6 3091  14  

Lubelskie  2133340  6 6163  8 1999.5  5 7316  4 445  2 

Lubuskie  1017376  3 1843  2 3572.7  9 2925  1 632  3 

Lodzkie  2485323  6 6427  8 1322.9  3 16512  8 1411  6 

Malopolskie  3382260  9 2426  3 1364.4  3 13256  7 491  2 

Mazowieckie  5365898  14  13603  17  2416.5  6 45931  23  1437  6 

Opolskie  993036  3 2462  3 1426.5  3 439 1 2 591  3 

Podkarpackie  2127656  6 1521  2 2559.0  6 3152  2 653  3 

Podlaskie  1186625  3 5229  7 2184.8  5 12103  6 815  4 

Pomorskie  2315611  6 3607  5 3346.3  8 12146  6 2226  10  

Slaskie  4559164  12  2264  3 1790.9  4 15272  8 1118  5 

Swietokrzyskie  1252900  3 2558  3 1340. 4 3 3357  2 2343  10  

Warminsko -mazurskie  1436367  4 4233  5 3834.1  9 11243  6 976  4 

Wielkopolskie  3481625  9 14873  19  3672.7  9 31028  15  1977  9 

Zachodnio pomorskie  1708174  4 2940  4 4783.0  12  5601  3 3912  17  

Poland  38432992  100  79844  100  40900.7  100  203197  100  22825  100  

* POP ï Population, PTR -  Agricultural commodity production (mln zl), PD -  Obtaining wood (thou m 3), PAS -  Sold production of 

the food industry (mln zl), PEO -  Renewable energy production (GWh).  

** Agricultural commodity production -  data in 201 5 

Source: authorôs calculation based on Local data bank 

On the basis of production size in individual sectors, taking into account the population data, the 

location quotient values were determined. Detailed data can be found in Table  2. Agricultural 

produc tion is the main sector of bioeconomy, responsible for supply of biomass in form of 

agricultural raw materials (Drejerska N., Golebiewski J., 2017). Products manufactured in 

agriculture are used for food production by the food industry, as well as for prod uction of energy 

and various types of raw materials. Analysis of location quotients for agricultural commodity 

production in regions indicates that the lowest level of production  has been recorded in Slaskie, 

Podkarpackie and Malopolskie provinces.  

The loc ation quotient values range from 0.2 to 0.49 in these regions. This means that 

agricultural production of this region represents a relatively low share in total agricultural 

production. The highest levels of agricultural commodity production  have been reco rded in 

Wielkopolskie and Podlaskie provinces (location quotient values of 1.5 -2.2). These regions are 

characterized by modern, intensive farming, including, in particular, well developed animal 

production.  

The second sector of bioeconomy analyzed is fore stry. It is also one of the main producers of 

biomass, used by many other sectors of economy. Timber is the main product of forestry. It is used 

in construction, paper making, furniture production, and it is a significant raw material in energy 

production.  The highest location quotients for timber production were recorded in Podlaskie and 
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Warminsko -mazurskie provinces in the north -eastern part of the country and Zachodniopomorskie 

and Lubuskie provinces in the west. The lowest location quotients for timber production in 2016 

were recorded in Slaskie, Malopolskie, Mazowieckie and Lodzkie provinces.  

Table  2  

Location quotients for agricultural commodity production, forestry, the food 
industry and renewable energy in 2016  

Voivodeship  
Agricultural 

commodity 
prod uction  

Obtaining wood  
Sold production of 
the food industry  

Renewable 

energy 
production  

Dolnoslaskie  0.583  1.089  0.394  0.411  

Kujawsko -pomorskie  1.425  0.867  1.173  2.497  

Lubelskie  1.387  0.881  0.649  0.351  

Lubuskie  0.871  3.300  0.544  1.045  

Lodzkie  1.241  0.5 00  1.257  0.956  

Malopolskie  0.346  0.379  0.741  0.244  

Mazowieckie  1.224  0.423  1.619  0.451  

Opolskie  1.190  1.350  0.836  1.002  

Podkarpackie  0.344  1.130  0.280  0.517  

Podlaskie  2.117  1.730  1.929  1.157  

Pomorskie  0.753  1.358  0.992  1.618  

Slaskie  0.238  0.369  0.63 4 0.413  

Swietokrzyskie  0.980  1.005  0.507  3.149  

Warminsko -
mazurskie  

1.415  2.508  1.481  1.144  

Wielkopolskie  2.060  0.991  1.686  0.956  

Zachodniopomorskie  0.827  2.631  0.620  3.856  

Source: authorôs calculation based on Local data bank 

Food processing is one of  the most dynamically developing sectors of economy in Poland. In 

terms of bioeconomy, food processing engages in production of food items on the basis of 

agricultural raw materials. The industry includes processing of plant and animal products. Analysis 

of location quotients in food processing indicates that the highest share of production sold in total 

food production was recorded in Mazowieckie, Wielkopolskie and Podlaskie provinces (location 

quotients of 1.5 to 2.0). The lowest share in food processing,  on the other  hand, was recorded in 

Podkarpackie and Dolnoslaskie provinces.  

Production of renewable energy is an important sector of bioeconomy. In some countries, 

production of electricity on the basis of renewable energy sources  has exceeded 50  % . A goo d 

example here is Latvia, where the policy of support for development of power plants using 

biomass, the share of renewable energy sources in electricity production in 2014 exceeded 51  %  

(Rubins M., Pilvere I., 2017) . 

Simila r trends can be observed in Poland, where in years 2005 -2015, production of bioenergy 

from agricultural forces increased from 5 to 42 TJ (Wicki L., 2017) . Production of renewable energy 

in Poland is also characterized by great regional diversity. In year 2016, the highest location 

quotie nts were recorded in Pomorskie, Kujawsko -pomorskie, Swietokrzyskie and 

Zachodniopomorskie provinces. Production of renewable energy is developing mainly on the coast 

and in the central part of the country; installations of this kind are rarely found in the  southern and 

eastern parts of Poland. This indicates existence of some regional conditions that shape 

development of renewable energy.  
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The values of Gini coefficient, taking into account spatial weights for the analysed bioeconomy 

sectors,  have been prese nted in Figure  1.  

 
Source: authorôs calculation based on Local data bank 

Fig.  1. Gini concentration coefficients for agricultural commodity production, timber 
production in forestry, food processing  

In 2016, the highest levels of co ncentration were recorded for food processing (Gini coefficient 

of 0.278). Agricultural production was only slightly less concentrated (0.320 -  data for year 2015). 

The lowest level of geographical concentration was recorded for production of renewable ene rgy 

(0.439).  

Summary  

Bioeconomy constitutes a significant component of the Polish and European economy. It is 

subject to market rules and principles. The conditions of functioning of enterprises in the global 

economy force managers to tackle new challenge s with regard to selection of enterprise location. 

Poland, as a part of the global system, shows similar trends, including the phenomenon of spatial 

concentration of production.  

The study depicts the issue of regional concentration of bioeconomy sectors. The study was 

developed using the basic statistical measures of concentration, that is, the location quotient and 

the Gini concentration coefficient.  

The main results of the study indicate that in years 2001 -2016, the pace of structural changes 

in regions was not high. A high level of concentration of food industry production and agricultural 

commodity production. Analysis of location quotients in food processing indicates that the highest 

share of production sold in total food production was recorded in Ma zowieckie, Wielkopolskie and 

Podlaskie provinces (location quotients of 1.5 to 2.0). In terms of agricultural production, the 

highest levels of agricultural commodity production  have been recorded in Wielkopolskie and 

Podlaskie provinces (location quotient  values of 1.5 -2.2). The study  has shown that the level of 

concentration of production in forestry in Poland  has been stable, and deconcentration of 

production of renewable energy is progressing.  
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A significant and interesting issue in this context would b e also to determine the driving forces 

behind regional concentration of bioeconomy in Poland. In -depth analyses, in terms of absolute and 

relative terms, should also be recommended, not only on the domestic scale, but also at the EU 

level.  
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Abstract.  Ecosystem services constitute inseparable component of human life. Their economic value is difficult 

to estimate. Estimating the economic value of the ecosystem se rvices is important because it is necessary to 

make people realise the importance of the natural environment. The study attempts to present the pollination 

as an ecosystem service. The purpose of the study was to specify the market and non -market component s of 

valuation of pollination as well as estimating the economic value of the service for the main crops in Poland.  

Pollination of open -pollinated plants is necessary for their reproduction. In Poland, the plant species pollinated 

by insects account for ap prox. 78  % open -pollinated plant species. They include many arable crops. The most 

important Polish entomophilious arable crops include the fruit plants, rape, colza, shrubs and permanent 

pasture, buckwheat and vegetables: tomatoes and cucumbers. The value  of pollination of the plants in Poland 

estimated by means of the method of the value of production generated thanks to pollination increased 

from  EUR 625  million in 2005 to  EUR 1195  million in 2016. The growth resulted both from the growth of the 

area of the crops and the growth in the prices of buying - in prices of most of the entomophilious plants. In the 

structure of the value of pollination, prevailed fruit plants, accounting for 55  % of the value of pollination on 

average of the total plants under revi ew in 2005 -2016. The value of pollination of rape and colza amounted to 

21  % on average; of fruit shrubs and permanent crops: 14.5  %; tomatoes and ground cucumbers: 7.5  %, and 

buckwheat: over 2  %.  

The method of estimating the pollination value of open -pol linated plants should be developed, in particular 

those related to the economic value of wild plants. In particular, the foregoing follows from the need of 

compensation for the ecosystem services performed, e.g. by honey bees of the apicultural farms, and also 

imposition and enforcement of fines if the natural environment is destroyed.  

Key words :  ecosystem services, pollination, economic value of pollination, Poland.  

JEL code : E01, Q51, Q57.  

Introduction  

The nature (the ecosystem) and the goods and services  generated by the nature are of 

fundamental importance for human life. The economic value of the nature lies in choices that 

humans make (Zylicz, 2017). The value of the nature is perceived by the value of the so -called 

ecosystem services. In order to cont inue its development, the world economy  has to overcome the 

ecologic barrier, i.e. responsibly use the natural environment (Rutkowska -Podolowska, Poplawski, 

2015). This, in turn, points to the need of valuation of the environmental goods and services. We 

should bear in mind the limitations applicable to monetary valuation of goods and services of this 

kind, in particular due to their complexity (Fiedor, 2017).  

Ecosystem services may be defined as their contribution to human well -being (Braat, de  Groot, 

201 2). On the other  hand, Boyd and Banzhaf (2007 , p.  619) provided the following definition of the 

ecosystem services: ñFinal ecosystem services are components of nature, directly enjoyed, 

consumed, or used to yield human well -being.ò We can distinguish between the market and 

non -market value of the ecosystem services (Boyd, Banzhaf, 2007), depending on whether the 

service can be evaluated on the market or not. The study of Constanza et al. (1997) was a ground -

breaking work concerning the value of nature, spec ifying 17 key ecosystem services along with 

their economic value (USD 33  trillion (33*10 12 ) annually on average) above the annual global GDP. 

This pointed to the importance of the ecosystem services as indispensable for human life.  

Pollination is one of th e ecosystem services. The study presents an attempt to characterize 

pollination performed by insects as an ecosystem service, specifying the market and non -market 
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components of the value of this ecosystem service, and the economic value of pollination of a rable 

crops in Poland. The study employs the literature analysis method, as well as the dependence ratio 

method with regard to valuation of the economic value of pollination of the arable crops.  

Research results and discussion  

1. Pollination benefits  

The natural environment provides many services, which can be divided into the following 

groups: provisioning, cultural, supporting and regulating ones (Schowalter et  al.,  2017). Insects, 

which are an important component of the natural environment, play the key  role in the creating 

and regulating of many ecosystem services (Stein et  al.,  2017). Pollination is one of the most 

important ecosystem services performed by insects (Noriega et  al.,  2017).  

Pollination is necessary to obtain fruit or seeds. Depending on the origin of the pollen serving for 

pollination, we can distinguish self -pollinating and open -pollinating plants Self -pollinating plants 

use pollen from the same flower or another flower of the same plant for pollination, while open -

pollinating plants nee d pollen from another plant of the same species for pollination. However, 

even in the case of autogamous species, cross -pollination allows obtaining finer fruit and seeds. 

Open -pollinating plants need an external factor for pollination, which, under the na tural condition, 

can include wind, water, or animals (predominantly insects). According to estimations, the majority 

(approx. 78  % ) of open -pollinating plants in Poland is pollinated by insects, while approx. 22  %  of 

the plants are pollinated by wind (Kolt owski and Jablonski, 2008).  

Honey bee is one of the most important pollinating insects in the world. Its importance grows 

due to increasingly large arable areas which prevent wild pollinating insects access to the plants, 

pollution of the natural environme nt, inappropriate use of plant protection products and other 

chemicals in agriculture and reduction of non -productive areas. All those factors negatively 

contribute to the number of wild insects in the natural environment, and in addition to the honey 

bee,  also solitary bees and bumble bees, in particular with regard to crops cultivated under shelter 

(Hanley et  al.,  2015). Also, other insects are important for pollination of plants, since many insect 

pollinated plants must be pollinated by specific insect s pecies in order to yield seeds (Garratt 

et  al.,  2014), which follows from co -evolution of the organisms.  

Insect pollination as an ecosystem service provides many benefits to mankind, whether directly 

or indirectly. The opportunity of obtaining crops should  be considered as the primary benefit. 

Pollination allows obtaining crops of fruit or seeds of open -pollinating plants or at least is the factor 

increasing the number and quality of the crops (Kremen et  al.,  2007, Klatt et  al.,  2014, 

Melathopoulos et  al.,  2015, Stewart et  al.,  2017). In particular, the influence of the pollinating 

insects on the arable crops was discussed in particular by Morse and Calderone (2000) and Losey 

and Vaughan (2006). The immediate benefits also include the continuance of diversit y, since 

absence of pollinators prevents open -pollinating plants from reproduction which results in changes 

in the natural environment in the form of extinction of the plant. As far as honey bee is concerned, 

the intermediate benefits include the possibili ty of obtaining bee products, such as honey, pollen, 

propolis, wax, apitoxin (bee venom) and royal jelly. The products may be included into human diet 

but they may also be used for medicinal or cosmetic purposes. In certain, usually less developed, 

countri es insects may constitute food being a source of easily digestible protein. Pollinating insects 

also provide food for animals, in particular birds, thus contributing to their preservation. As far as 

the honey bee is concerning, it can be used as a bioindic ator, due to their prevalence and 
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accumulation of pollution in their organisms, which may be an indicator of the quality of the natural 

environment.  

2. Economic value of pollination  

It is difficult to estimate the economic value of pollination of plants. The effects of pollination of 

plants may be attributed to any of the ecosystem services groups distinguished by Schowalter et 

al. (2017).  

In the source literature, publications prevail in which the pollination value  has been estimated 

from the point of vie w of arable crops. They found out that approx. 35  %  of the global food 

production depends on insect pollination (Klein et  al.,  2007). The importance of pollinating insects 

for the global agriculture is growing. The surface area of arable crops  has grown by  more than 

300  %  between 1961 and the first decade of the 21 st century (Aizen et  al.,  2008). The annual 

value of pollination of arable crops was estimated at USD 153  billion (Gallai et  al.,  2009). The value 

of pollination of arable crops in the European Un ion countries estimated by Gallai et al. (2009) and 

by Leonhardt et al. (2013) did not significantly differ (and amounted to  EUR 14.2 and  EUR 14.6 

billion, respectively), which may mean that the method of estimation of the said value  have been 

better devel oped. More results of works related to the estimation of the value of pollination of 

arable crops are presented in the study by Majewski (2017).  

It is much more difficult to determine the value of pollination of wild plants. This is due to an 

absence of me asurable effect and generation of so -called non -market goods. The goods are not 

present on the market, and, therefore,  have no market price, which may raise controversies. For 

example, it is difficult to estimate the market value of a plant species, which will become extinct in 

the case of absence of its pollinating insects. In such a case, if the ecosystem service is public 

good, the services can be valued using direct or indirect techniques. In the event of indirect 

techniques, it applies to hypothetic ma rkets on which specific good can be purchased or sold. The 

value of a service is determined by asking how much people would be willing to pay for specific 

good (willingness to pay ï WTP), or how much they would ask to dispose of *(sell) the good 

(willingne ss to accept ï WTA). On the other  hand, as far as the indirect technique is concerned, the 

economic value is obtained by examining so -called substitute markets, on which goods that are 

complimentary to the good of interest are purchased and sold, provided that such markets exist.  

In order to give picture of the economic value of pollination, estimation of the value for the main 

arable crops cultivated in Poland in 2005 -2016 was performed. The study was based on the data 

collected by the Main Statistical Off ice (GUS) in Warsaw, the National Bank of Poland (NBP) and the 

source literature. The data provided by the Main Statistical Office were used to determine the 

production volume and the average buying - in prices of selected raw vegetable materials. The data 

obtained from the NBP concerned the average rates of foreign exchange and served the purpose of 

determining the pollination value in euro. The source literature provided the basis for determination 

of the participation of insect pollination in the yielded c rops.  

The most important insect pollinated arable crops cultivated in Poland were separated for the 

study: i.e. rape and colza, buckwheat, fruit plants (apple, pear, plum, cherry and sour cherry 

trees), shrubs and permanent crops (currants, gooseberry, str awberry and raspberry) and 

vegetables (tomatoes and cucumbers). The dependence ratio method was used to estimate the 

pollination value of the crops. Simplicity is an advantage of this method, since the value is 

calculated as a product of the value of produ ction of specific plant and coefficient of the influence of 
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pollination on the crop volume (e.g. if the coefficient is 0.6 it means that 60  %  of the value of 

production was obtained thanks to pollination). However, a problem related to this method is the 

determination of the effects of pollination and their valuation. The source literature often presents 

varying opinions concerning the extent of the influence of pollination on the yield of arable crops. 

This is attributable to multiplicity of factors affect ing the crop volume, a part of which cannot be 

controlled by humans. It should also be noted that pollination is a specific procedure since it 

contributes to crop generating potential of plants. The potential may only be augmented but not 

created by other agro - technical procedures such as fertilisation, plant protection. On the 

other  hand, natural factors, like frosts,  ha ilstorms, absence or excessive precipitation may prevent 

or limit the yielding of crops. Selection of unit prices of seeds and fruit yield ed thanks to pollination 

is also a certain problem. In the study, the buying - in prices of the agricultural crops were assumed.  

Table  1 

Economic value of pollination of the main crops in Poland in 2005 - 2016 

( EUR  million )  

Description  2005  2010  2011  2012  20 13  2014  2015  2016  

Rape and colza  83.7  214.2  249.1  264.8  282.3  310.5  291.5  247.0  

Buckwheat  9.6  27.0  32.2  19.9  19.3  19.0  32.1  49.9  

Apples  266.6  300.6  512.0  502.2  657.5  403.7  584.9  484.5  

Pears  15.0  16.7  19.6  22.1  22.7  20.9  22.1  25.5  

Plums  16.2  17.5  21.4  28.6  21.3  14.0  22.7  20.5  

Sour cherries  82.0  84.5  95.9  129.3  93.0  45.1  63.4  54.3  

Cherries  19.8  54.0  43.6  53.5  47.7  59.8  54.0  48.4  

Strawberry  10.3  17.8  31.0  31.4  23.3  24.1  24.6  27.3  

Raspberry  29.7  70.3  60.4  71.0  118.0  115.0  118.6  126.1  

Currants   24.2  64.0  112.0  58.2  50.1  23.1  20.9  33.6  

Gooseberry  4.4  4.9  8.4  9.9  8.2  6.8  3.8  2.6  

Cucumbers *  61.6  72,0  70.9  83.9  87.4  78.9  76.0  67.5  

Tomatoes *  2.9  5.8  6.2  7.9  9.7  10.9  10.2  8.5  

Total  625.9  949.3  1262.6  1282.9  1440.5  1131.6  1324.9  1195.8  

* -  fi eld crops were included.  

Source: authorôs calculations based on Rolnictwo w 2016 r., 2017, Skup i cenyé, 2017 and Uzytkowanie gruntow 

ié, 2017 (Agriculture in 2006, 2017, Buying-in and prices é, 2017 and Land use and é, 2017) 

The value of pollination of th e main crops in Poland in 2005 -2016 ranged from 

over  EUR 625  million in 2005 to  EUR 1440  million in 2013 ( Table  1). In each of the years under 

review, apple trees were the most important arable plants from the point of view of pollination. 

Their pollinatio n value ranged from nearly  EUR 270  million in 2005 up to nearly  EUR 660  million in 

2013. The high value of pollination of the plant followed from adoption of high index of the 

influence of pollination on the crop volume (1.0). On the other  hand, considerab le variability of 

pollination of apple trees followed both from changes in the buying - in prices of apples in the years 

under review and from variability of the production volume.  

The high value of pollination was also obtained in the case of rape and colza . The pollination 

value in 2011 -2016 was approximately 3  -  4 times higher than in the initial year of the study. It 

was primarily the result of the growth of the surface area of cultivation of that plant, which was 

attributable to the growth in the demand for rape seeds from the industry, in particular the biofuel 

industry. Rape is important from the point of view of apiculture, since rape is a melliferous plant. 

The value of pollination of buckwheat was characterised by the highest dynamics. This was 

attri butable to the considerable increase in the prices of buckwheat seeds in the period under 
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review. Also the value of pollination of raspberry increased over 4 times both in terms of the 

growth of the cultivation area by nearly 100  %  and the buying - in prices  which grew by over 

130  % . However, in 2016, drops in the value of pollination of sour cherry and gooseberry were 

reported as compared to year 2005. In the case of the first plant, the latter was attributable to 

drop in the buying - in prices by over 50  % . O n the other  hand, drop in the pollination value of 

gooseberry was mainly attributable to decrease in the area of its cultivation.  
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Source: authorôs calculations based on Rolnictwo w 2016 r., 2017, Skup i cenyé, 2017 and Uzytkowanie gruntow 

ié, 2017 (Agriculture in 2006, 2017, Buying-in and prices é, 2017 and Land use and é, 2017) 

Fig.  1. The structure of the pollination needs of the most important arable crops in Poland 
in  2005 -2016  

In the economic structure of the value of polli nation of arable crops in Poland in 2005 -2016, the 

fruit plants were of the greatest importance ( Fig.  1). Their pollination value ranged from nearly 400 

to over  EUR 840  million , and represented from 48  %  in 2014 to nearly 64  %  of the value of 

pollination o f arable crops in 2005. Rape was an important plant from the point of view of the 

pollination value. Its share in the pollination value grew from 13.4  %  in 2005 to nearly 21  %  in 

2016. This was attributable to a large extent form the growth in the area of cultivation of this plant 

in Poland. In the period under review, the value of pollination of fruit shrubs and permanent crops 

on average accounted for approx. 14  %  of the value of pollination of all the plants under review, 

with deviation by +/ -  3 percenta ge points. In the period under review, the share of the ground 

vegetables (tomatoes and cucumbers) dropped from over 10  %  in 2005 to approx. 6  %  in 2016, 

which was attributable to stagnation in the volume of the crops of the plants and negligible pace of 

growth in their prices.  

Conclusions and recommendation  

Pollination is the key ecosystem service due to its fundamental role in the reproduction of 

plants. The pollinating insects account for the key group of animals providing the service. In 

Poland, the p ollinate approx. 78  %  of open -pollinated plants; therefore, the realistic determination 

of the economic value of the services is so important. The following conclusions and 

recommendations may be drawn and formulated on the basis of the research.  

1)  Pollinati on as the key ecosystem service performs both the supply role (which is a component of 

the food production process) and a supporting and regulative (plant reproduction) role, and also 

a cultural role (e.g. restoration of wild -bee keeping).  
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2)  Vast influence o f the pollination on human life and the nature, including in particular production 

of public good makes it difficult to fully estimate the economic value of pollination.  

3)  In Poland, the economic value of pollination of the major arable crops grew 

from  EUR 625.9  million in 2005 to  EUR 1440.5  million in 2013. In the last year of the study 

(2016), the value amounted to  EUR 1195.8  million  

4)  Changes in the pollination values were mainly attributable to changes in the cropped area and 

entomophilious plant crops, and  also to variability in the prices of fruits and seeds obtained from 

the plants.  

5)  It seems reasonable that in the methods of pollination of the open -pollinated plants the aspect 

of change of prices as a result of growth/drop in the production of specific go ods should be 

taken into account to a greater extent. Also, importance should be attached to improvement in 

the quality of agricultural products achieved thanks to pollination. However, from the point of 

view of determining the value of pollination of wild  plants, research should be continued to 

improve the estimation methods.  
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ECONOMIC AND ECOLOGI CAL POTENTIAL OF THE  PROTE CTED AREAS 

IN  THE  PIENINY MOUNTAINS  

Wieslaw Musial ĭ,  prof.; Kamila Musial Į,  PhD 
ĭUniversity of Agriculture in Krakow, Department of Agricultural Economics and Organisation, Institute of 

Economic and Social Sciences, ĮNational Re search Institute of Animal Production, Department of Prod uction 
Systems and Environment  

Abstract. The aim of this paper was a synthetic evaluation of selected aspects of the economic and ecological 

potential of the Pieniny, one of the most interesting medi um -height mountain ranges in the Carpathians. The 

paper is an attempt to analyse the potential of protected areas of Pieniny Region, especially the Pieniny 

National Park. Economic interest and nature conservation as pursued by the national park and support ed by the 

specific, individual farms, seem to be related to a significant extent. Except for the highly developed 

non -agricultural entrepreneurship in the Pieniny communes, including tourism and the related services,  small -

scale, dispersed agricultural pr oduction is important here. Sheep are kept in small herds and the majority of 

them are  handed over for collective grazing during the season. They are grazed in 12 herds, one of which is 

involved in the environment - friendly cultural grazing in the Pieniny N ational Park. Sheep grazing in the pasture 

lands and abandoned arable land helps to maintain the biodiversity and the attractiveness of the cultural 

landscape, and tourists can buy sheepôs cheese produced by the local people, who live in the Pieniny. 

Key w ords : economic potential, natural values, the Pieniny Mountains.  

JEL Classification : Q, Q5, Q57  

Introduction  

There are three main mountain ranges in Poland: the Carpathians, the Sudety and the 

Swietokrzyskie Mountains, of which the last one is in fact an u pland,  because of relatively small 

heights . The mountain range and geomorphological province, with the greatest area are the 

Carpathians, that are also  among the largest and the most important European mountains. In the 

area of Poland, they are divided int o several smaller mountain ranges, such as: Pieniny, Tatra 

Mountains, Beskidy and the Carpathian Foothills (Kondracki J., 2009; Zemanek B., 2009). In 

territory of the Carpathians, there are located as many as 141 rural and urban - rural communes, 

thus  they a re important from an economic point of view .  

The paper is a dual analysis, combining the review part based on the analysis of the literature 

on the subject, including proprietary works, and the institutional analysis including the economic 

aspects of the area of Pieniny Mountains , with a special focus on agriculture, as well as some of 

their ecological potential. The economic part of the research is based on inductive -deductive 

method, related to institutional analyses. Moreover, the study is an original a pproach to illustrate 

interrelations between economics and ecology, including mountain landscape protection. An 

example  has been presented, in the form of a case study, regarding economic activities 

undertaken, in order to maintain the biodiversity of the pasture lands situated in the Pieniny 

National Park, by cultural grazing of shee p.  Some of the biotic resources of the Pieniny 

Mountains  have been also presented, whose protection and maintenance is still an important 

challenge for the region. Source mater ials  have been collected in January 2018 from the 

Directorate of the Pieniny National Park in Kroscienko and from the Regional Union of Sheep and 

Goat Breeders in Nowy Targ. Source data regarding mass statistics came from the Statistical Office 

in Krakow a nd relate to 2016.  

The aim of the paper was the synthetic evaluation of the economic potential and ecological 

resources of one of the most attractive mountain ranges of the Polish Carpathians, that are 

Pieniny. Special attention was paid to the economic an d institutional aspects of maintaining the 
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biodiversity in this mountain range, thanks to the support from the EU programs, that provide 

some financial assistance for cultural sheep grazing in the mountain pastures.  

Research results and discussion  

1. Polis h Carpathians  

The total mountain area in Poland is 878.4  thousand  ha , of which the 77.2  %  is the 

Carpathians, 18.8  %  Sudety, and the Swietokrzyskie Mountains cover only 4  %  of this area. 

Although part of the high -mountain range, the Tatra Mountains, is sit uated in our country (ca. two 

thirds of the range lies in neighbouring Slovakia), only 1.5  %  of the area belonging to the farms, 

lies at higher altitudes than 500 m above the sea level. Mountain areas differ from lowlands or 

uplands because of a few specif ic features, such as: the climate, soil types, precipitation and 

flowing waters, but also flora and fauna. The climate in the mountains includes altitudinal 

arrangement of thermal and precipitation zones, as well as great diversity of the local climate 

typ es. A specific feature of this area is that the land is  hardly useful for agricultural production, 

which includes a limited range of crop species and less opportunity for yields.  

In the Carpathians, the temperature drops on average by 0.5  ÜC with each 100  metres above 

the sea level, and the precipitation increases by 30 -50  mm  per  year. This favours farming on 

grasslands, at the same time reducing the chance for decent yield on arable land. The length of the 

vegetation period above the average altitude of 1  550  m above the sea level is reduced to 

140  days, and the frost - free period is reduced to 110  days. Mountain areas also experience 

considerable precipitation, which may be quite diverse, spatially and seasonally. What is 

characteristic, is the increase of  precipitation along with the increase of the altitude above the sea 

level. Maximum average annual precipitation is ca.  1800  mm  for the average altitude of 1  850  m 

above the sea level and it drops by 15  mm  with each 100  m upwards. The sloping of the land  in 

the mountains is the main criterion for the way and intensity of land management, including its 

usefulness for plough tillage, assignment as permanent grasslands, or forest use, without 

alternatives (Kaim D., 2009).  

When analysing the various aspects o f the strengths and weaknesses of the Polish Carpathians, 

seen from the perspective of land factor, such as usefulness and attractiveness, we can see that 

the prominent problem is the agrarian structure. The land here is usually highly fragmented and 

dispe rsed, which accounts for its adverse layout. At the same time, the structure  has been 

permanent for years, both as regards ownership and management. Trade in farmland is particularly 

low here, and in fact itôs hardly noticeable, especially in the highlands  of the Carpathians. 

Subregionally, it is more and more common for people to refrain from farming the agriculturally 

marginal land, which doesnôt mean that the land is intended for sale or lease, though. A significant 

and progressive phenomenon in agricult ural production is plant succession when it comes to the 

land use. Abandonment of arable land leads to its transformation firstly into grasslands, and then 

woodland. Apart from other production aspects, it is conducive to the reduction in the agricultural 

value of the land. Agricultural production, especially on arable land in the dominant part of the 

mountains, is rather traditional and extensive. The production most often takes place on small land 

plots (0.05 -0.2  ha), where extensive farming of potatoes a nd cereal is maintained. However, this 

production is not only significant for the inhabitants of the rural areas in the mountains, but it is 

also a decisive factor for the peopleôs lifestyle, by living close to the nature (Musial W., 2017). 
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2. Economy of t he communes situated in the Pieniny Mountains  

Although the very range of Pieniny is relatively small, as it is ca. 30  km long, in fact it makes a 

geographical region of considerable economic, social and cultural potential. It is composed of three 

communes:  part of an urban - rural commune of Szczawnica, a rural commune of Kroscienko and 

part of the Czorsztyn commune. The total area of these communes is 207  km 2 and their joint 

population is about 21.7  thousand . The communes are of similar size, however Kroscie nko is the 

largest of these three ( Tab.  1).  

Table  1 

Selected characteristics of the communes in the Pieniny Mountains  

Specification  
Communes  

Total  
Czorsztyn  Kroscienko  Szczawnica  

Area (km 2)  62  88  57  207  

Total population  7611  7322  6772  21705  

Populatio n  per  1 km 2  104  83  119  99 1)  

Business entities  per  10  thousand 
inhabitants  

1395  2025  1572  1664  

Registered unemployment (  %)  7.4  8.5  7.1   

Agricultural land (ha)  1552  2134  1306  4992  

Agricultural land (  %)  25.0  24.2  22.8  24.1  

Afforestation (  %)  44.6  68.1  49.1   

Percentage of farms up to 3.0  ha  94.2  85.2  80.4  86.6  

Tourist accommodation establishments  22  74  15  111  

Cattle -  physical count of 
animals/100  ha of agricultural land  

23.1  25.9  9.2  20.7  

Sheep -  physical count of animals 
/100  ha of agricultural la nd  

77.1  68.3  18.8  54.7  

Tourist accommodation establishments  22  74  15  111  

Total income of the commune 
budget  per  1 inhabitant (in PLN)  

4085  
(950  EUR) 

4049  
(941.6  EUR) 

3929  
(913.7  EUR) 

4021  
(935.1  EUR) 

Proportion of people using the:  

-  water supply netwo rk  

-  sewage system  

 

75.9  

92.5  

 

69.6  

60.7  

 

79.3  

81.9  

 

75.7  

79.6  
1) Converted with the  rate: 1  EUR =4.3  PLN 

Source: Statistical Guidebook of the Local Authorities, Statistical Office in Krakow 2016  

The population density of the communes is fairly high, wh en comparing to the other rural areas 

in Poland and itôs close to the national average value, from 83 people/km2 in Kroscienko to 119 

people/km 2 in the urban - rural commune of Szczawnica. Local population is employed both in 

agriculture and in non -agricultu ral sectors of economy, especially in services. In the structure of 

land use, forests are dominant, including the protective forests in the Pieniny National Park. The 

forests cover a total of 55.8  %  of the analysed area and their individual share is from 4 4.6  %  

(Czorsztyn) to 68.1  %  (Kroscienko). Agricultural land in the whole analysed area covers 4992  ha , 

and the average share in individual communes is similar, from 22.8  %  to 25  % . Farms in this area 

are fragmented and spatially dispersed, whereas an avera ge of 86.6  %  of farms occupy from 1 to 

3 ha , and in the Czorsztyn commune this proportion is as high as 94.2  % . This agrarian structure is 

negative from the point of view of economy and production. For this reason, agricultural production 

is largely focuse d on providing supplies for households, and on farms where animals are also kept, 

the production may partially focus on the market. The number of cattle is relatively low and is on 

average 20.7 animals/100  ha  and it is still on the decrease. It is the resu lt of a sharp drop in the 
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profitability of the small -scale production (1 -2 cows), and of the increasing requirements related to 

the animalsô welfare.  

The situation is far better with sheep breeding, as keeping these animals  has been there a 

tradition for centuries and it is strongly rooted in the Pieniny culture (Drozdz A., and Twardy S., 

2004). In particular communes, the number of sheep may vary and it is respectively: 

77.1  animals/100  ha  in Czorsztyn, 68.3 in Kroscienko, and 18.8 in Szczawnica. The popu lation of 

sheep is largely made up of small and very small herds of ewes (a herd may include from 10 to 50 

animals). The sheep is kept all year long on a farm, when there is enough feed, or they may 

be handed over for grazing on pasture lands during the se ason. The dominant direction in sheep 

production is the production of light lambs (12 -16  kg /animal), which are intended for export. After 

the lambs are weaned, the ewes are grazed on pastures and milked, and the sheepôs milk, usually 

mixed with cowôs milk, is used to make cheese. Breeding sheep is a significant value from the 

perspective of evaluating the economic potential of agriculture in the Pieniny. There are a total of 

twelve large herds of sheep, grazed and herded collectively, by baca  who is a chief  shepherd, on 

pastures and arable lands, which are sometimes transformed into grasslands, plus a few dozens of 

smaller herds (5 -30 animals). The number of sheep grazed in the Pieniny is rather constant and for 

many years it  has been on average 12 -13  thousa nd  ewes, which give ca. 16 -18  thousand  lambs 

intended for herd reproduction and for export, as mentioned above. Low milk yield of the dominant 

breed, i.e. the Polish Mountain Sheep, explains the fact that during a single grazing season, 1 ewe 

gives 55 -65 l  of milk, which is used to produce ca. 10 -12  kg  of sheepôs cheese known as bundz . 

Therefore, the aggregate production of the valued sheepôs cheese from the Pieniny region varies 

from 120 to 150 tons and this number is increased by 10 -20  %  due to mixing she epôs milk with 

cowôs milk from the local breeds, which is a legally permitted procedure. 

However, the most important business activity from the economic perspective is the diverse 

service sector focused on tourism and entertainment. Professional boarding h ouses as well as large 

scale hotel facilities are located there, a total of 111 of them. There are also numerous farms that 

provide services that may be classified as agrotourism or small boarding houses, if their activity is 

not related to agricultural pr oduction. A considerable proportion of the local population is 

seasonally involved in tourism by providing catering services, manufacturing and selling souvenirs, 

and offering water transport services as well as working as tourist guides in the Czorsztyn a nd 

Niedzica castles. A lot of seasonal jobs, for 300 -500 people, are created by an organised business 

entity providing rafting services on the Dunajec river. An important source of income for the local 

population is providing various construction services,  often performed away from their place of 

residence, usually quite far and often abroad. However, this does not result in the outflow of people 

from the region, and in fact the migration balance is even slightly on the positive side. The 

discussed region i s inhabited by entrepreneurial and  hard -working people, who usually organise 

their own non -agricultural business activities using the base of their own farm and land, if they 

cannot find employment away from the farm and their home. Such business activitie s may 

include  harvesting and processing timber, construction services, trade in construction materials and 

catering services. A tourist attraction and an important workplace for the local population is also 

the water dam on the Czorsztyn water reservoir an d the water plant in Niedzica. Furthermore, the 

local population finds employment in supervising forests, in the directorate of the Pieniny National 

Park, in educational and care facilities and particular communes' offices. The Pieniny region  has an 

attrac tive location and its value lies in the originality and uniqueness of nature. Thatôs why the 
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communes located within this mountain range are widely recognised in the whole country, which 

considerably strengthens their image and constitutes an important ass et in the field of territorial 

marketing (Dabrowski P., 2008; Gorecki A., Popiela R., and Drozdz -Korbyla M., 2002; Wrobel I., 

1997).  

3. Cultural grazing of sheep in the Pieniny National Park -  a case study  

In the area of Pieniny National Park (PNP), only o ne herd of sheep is grazed, of twelve that are 

kept in the whole Pieniny Mountains. This herd and the grazing process itself are special, because 

as compared to others, this one is grazed within the perimeter of the PNP, and it is a so called 

cultural graz ing, other than for different herds, where it is mostly commercial or mixed 

(commercial ï cultural). At the moment, ca. 500 sheep are grazed on a pasture complex known as 

Majerz Pasture Land ( Hala Majerz ), located in Haluszowa village, and covering the are a of 

52,06  ha . One chief shepherd, who in the Carpathians is called baca , is responsible for the herd. 

Prior to that, there is signed a proper agreement between baca  and the Directorate of the Pieniny 

National Park in Kroscienko. The shepherd is chosen fol lowing a tender procedure, and then a lease 

agreement is signed for five years. The current agreement is effective until 2019. The leased area 

includes non - forested and unfenced parts of 12 registered plots. In the agreement it is stipulated 

the main purpo se of grazing, which is protecting the pasture ecosystem and maintaining the 

biological diversity. However, if there is not enough feed for the animals in pasture, the chief 

shepherd is allowed to graze the sheep in the special clearings. A pasture is leas ed along with farm 

buildings: the shepherdôs hut, stables, and the drinking-troughs situated in the pasture, and fences 

for the meadows. According to the agreement, the annual lease fee is 25 300 

PLN (i.e.  5 883.7  EUR), i.e. 485.9 PLN (113  EUR)/for 1  ha  of  the pasture land.  

Furthermore, the tenant is obliged to observe following grazing rules: the grazing starts on 1 

May of the specific year, and ends on 15 October, there must be no more than 10 sheep/ha, i.e. up 

to 500  sheep in the herd in the grazing sea son. The tenant  has the right to graze individual cows, 

provided the number of sheep is reduced accordingly (1  cow  =  10  sheep). What is more, soil 

fertilisation with the faeces of sheep is introduced in a continuous manner (the strip method), the 

density o f sheep during the night must be no higher than 1 sheep/2 -2.5  mĮ. Other rules according 

to the agreement include: the distance between the place of fertilisation and the springs and banks 

of the streams, must be no less than 50m, the tenant does not  have t he right to lead the sheep to 

adjacent forests and is not allowed to use mineral land fertilisers without the lessorôs consent. 

What is more, the chief shepherd must conform to so called social and cultural requirements, 

e.g. related to the furnishing of t he shepherdôs hut. The mandatory equipment includes the 

traditional hearth, a kettle, equipment for processing meals etc. There must be also an access to 

electricity and water from a deep -drilled well. Baca  undertakes production of the certified regional 

oscypek cheese  and submits the production of the cheese to control, and his hut is located on the 

oscypek cheese trail . The chief shepherd must also display obtained certificates in a visible place in 

the shepherdôs hut. As part of his activity, he may sell dairy products, provided they come from the 

dairy production conducted in the Majerz Pasture Land. The agreement also includes that on the 

specified days of the year, baca  commits himself to appear in the full regional costume, and that 

also refers to all  of his employees. However, according to some authors, there is not so much focus 

on other social and cultural elements, such as wearing traditional regional clothes and using the 

regional dialect, as in the neighbouring Tatra National Park (Kawecka A., Ra dkowska I., Szewczyk 
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M., and Radkowski A., 2017; Molik E., Dobosz J., Kordeczka K., and Peksa M., 2017). Moreover, 

the chief shepherd and the people employed by him are also obliged to graze the animals in neat 

clothes. The tenant is also obliged to carry out any necessary renovations and current repairs of 

the shepherdôs hut and the equipment used to process the milk, whereas such repairs must be 

performed at his own expense, i.e. the maintenance of the facilities and equipment. He is also to 

inform the to urists about the grazing procedure, regional traditions, but also about rules that must 

be followed when visiting the park.  

Having a legal agreement for grazing, the chief shepherd may receive payments under the 

Common Agricultural Policy. These are subsi dies for organic farming and direct payments, as well 

as there is another instrument of income support for the farmers' production in the less favoured 

areas (LFA). These payments differ slightly from year to year and they total to ca. 

1650  PLN (384  EUR) i .e. in aggregate ca. 102.3  thousand  PLN (23.8  thousand  EUR) (Rural 

Development Programme, 2014). Moreover, another source of basic income for the chief shepherd, 

comes from obtaining sheepôs milk, which is mixed with a small amount of cowôs milk (from 2-4 

cows). The milk yield of mixed sheep breeds is low, though, and in a single grazing season it 

amounts to 60 l of milk, i.e. ca. 30 -32  tons of milk from the whole herd and 2 -4 thousand  litres 

from the cows (the Polish Red breed). This will produce 4.8 -5.5  tons of cottage cheese ( bundz ), 

which is processed into  hard rennet cheese ( oscypek ). It seems, that is especially important to 

sustain the organic farming in the region, as it is not only about the production of superior quality 

food, but also a method of environmental protection (Glodowska M., and Galazka A., 2017).  

Furthermore, the chief shepherd undertakes grazing of the animals in accordance with principles 

of the environment - friendly agriculture, where it is also accentuated special ecological potentia l of 

the Pieniny Mountains. According to this rule, the chief shepherd is obliged to remove undesirable 

plant species, manually or mechanically, at his own expense. This refers to such dicotyledonous 

plant species as e.g. Cirsium arvense , which may appear in large quantities in the mountain 

pasture sward (Musial K., and Kasperczyk M., 2013; Wrobel I., 2003). Besides, a large part of 

non - forest ecosystems in the PPN are of the anthropogenic origin, and their condition depends on 

human activity. Thus, grassla nds must be mowed twice in each grazing season, in May or June and 

in August.  The most important and valuable non - forest communities there, are e.g.: Pienin Ѐs 

thermophilic meadow  (Anthyllidi -Trifolietum montani ), xerothermic grasslands ( Origano -

Brachypodie tum ), or wet meadows ( Veleriano -Caricetum flavae ) (Matuszkiewicz W., 2002; 

Wrobel  I., 2003). What is more, at the moment, PNP is not interested in expanding the grazing 

scope, because in order to sustain the biodiversity in this area, mowing seems to be a better 

alternative: 100  ha  of area in the park is mowed. Grazing is therefore supplemented with mowing 

with the use of mechanical mountain mowers in places where it is possible, or manually using a 

scythe. Ca.  90 -100  ha  of meadows and highland pastures are  mowed each year. However, this is 

even more important as  Pieniny Mountains are one of the "hotspots" of biodiversity, with 

documented existence of over 1,100 species of vascular plants, in a narrow strip of land . This 

place, apart from the richness of pla nt species, stands out also because of the endemic and relic 

species, that  have preserved in their isolated position ( Witkowski Z.J., 2003; Zarzycki K., 1982) .  

Conclusions  

Mountain areas, compared to other regions in Poland, as lowlands and uplands,  have a harsher 

climate, bigger precipitation, shorter vegetation period, as well as sloping land that may cause 
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some technological limitations for agriculture. That is why, e.g. in the mountain range of Pieniny 

there are provided the best conditions for forest production. This, however, creates some 

significant limitations regarding the organisation of farms, which should focus on keeping 

ruminants, especially sheep and cattle. Further difficulties related to the production and farming, 

result of  the location of  the farms and settlements within protected areas. The Pieniny is a region of 

medium -height -mountains, characterized by a special beauty, thus it is especially attractive for 

tourists. The economic base of the local population is of dual nature and is base d on the income 

from small farms breeding ruminants, as well as the well -developed non -agricultural business. 

Local breeds of sheep are intended for dairy and mixed production, i.e. the so called light lambs 

are bred, and once they gain the weight of 12 -14  kg , they are exported, and the milk from the 

ewes is used to produce rennet cheese, i.e. bundz  and oscypek , which are mainly sold to tourists. 

In the Pieniny National Park, cultural grazing is performed with one herd of sheep on the pasture 

land leased by  a single chief shepherd. Organization of the cultural sheep grazing in this region, 

presented in the paper, may be a good example of searching for a balance between economics and 

ecology, which together make up for the sustainable development. The analysi s confirms that 

under Polish conditions, in current economic relations of production costs, it is not possible, or it is 

just very difficult to run sheep grazing without external financial support. Therefore, for various 

areas, especially of special ecolog ical value, various budget transfers are particularly important. 

That are subsidies for organic farming, direct payments and also for the less favoured areas.  

In conclusion, cultural grazing in the Pieniny National Park (Majerz Pasture Land)  has some 

ecolo gical potential, but also some economic one. The first one is presented by grazing, that aim to 

maintain the non - forests ecosystems, thus preserve the biodiversity of this region. An alternative 

to it is mowing of sward every year or every other year, mech anically or manually. It is 

unproductive, yet effective and valued by scientists. Grazing and mowing are employed to sustain 

protected, endemic and relic species of the Pieniny, as well as the structure of its traditional 

landscape, composed of the fragmen ted arable land, grasslands and forests. Also economic 

potential appears, as there are tourists coming to that area and to adjacent communities. For them 

apart from the beautiful nature, crucial seems to be also a separate culture of this region, which 

inc ludes cultivating the highland tradition, expressed by the cultural sheep grazing. Likewise, 

sustaining small farms, especially those related to animal production, especially breeding sheep in 

small herds, which are then  handed over for collective grazing,  is an important manifestation of the 

farmersô economic activity and an example of a good coexistence of agricultural business activity 

and nature conservation.  
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Abstract.  Fisheries and aquaculture remain important sources of food, nutrition, income and livelihood s for 

hundreds of  million s of people around the world. In the EU, the development of fisheries is affected by the 

Common Fisheries Policy which aims to ensure that fishing and aquaculture  are environmentally, economically 

and socially sustainable and that they provide a source of healthy food for EU citizens.  In Latvia, the fisheries 

industry is related to a rational and sustainable use of living natural resources in its economic zone, territorial 

waters and internal waters. Therefore, research aim  is to ex amine the key characteristics of the fishing 

industry in Latvia. To achieve the aim, the following specific research tasks  are defined: 1) to examine the 

characteristics of the fishing fleets of EU Member States; 2) to analyse total catch volumes and the 

performance of top 10 fishing enterprises in Latvia. The present research analysed the fishing fleets of EU 

Member States, which are affected by fleet capacity management measures, catch quotas for Latvia, catch 

volumes in the Baltic Sea and the Gulf of Rig a in the period 2014 -2017 as well as the key performance 

indicators of the top 10 fishing enterprises of Latvia. The research  has discovered that the fishing enterprises of 

Latvia are affected by catch quotas for the key fish species that were reduced on a verage by 1 -57  %  during the 

period 2014 -2017. The top 10 fishing enterprises turnover in 2016 increased by 60.7  %  compared with 2014 

and by 27.7  %  compared with 2015, but in 2016 only four made profit.  

Key words : fishing, fishing fleet, catch quotas, indic ators  

JEL code : Q22  

Introduction  

Fisheries and aquaculture remain important sources of food, nutrition, income and livelihoods 

for hundreds of  million s of people around the world. International trade plays a major role in the 

fisheries and aquaculture sec tor as an employment creator, food supplier, income generator, and 

contributor to economic growth and development, as well as to food and nutrition security. Fish 

and fishery products represent one of the most - traded segments of the world food sector (FAO,  

2016). However, fishing is one of the most risky occupations worldwide. Regarding the economic 

importance of the sector, it employs more than 37  million direct workers worldwide (not including 

aquaculture or processing industries). Fishing influence is es pecially relevant in the less developed 

countries, where primary sectors  have a prevalent role. Globally, fish trade activities  have grown in 

the last years, with exports rising from 72  billion dollars in 2004 to 148  billion dollars in 2014 and 

imports ris ing from 76  billion dollars in 2004 to 140  billion dollars in 2014 (Gonzalez  M. M., 

Bulian  G.,  2018). It  has to be stressed that people involved in decision -making processes should 

understand why fish and fisheries are important for society, that is, be aw are of the socio -cultural 

values that people associate with fisheries (Ignatius S., Haapasaari P., 2018).  

In several EU regions the fishing sector plays a crucial role for employment and economic 

activity ï in some European coastal communities as many as  ha lf the local jobs are in the fishing 

sector. The Common Fisheries Policy (CFP) aims to ensure that fishing and aquaculture  are 

environmentally, economically and socially sustainable and that they provide a source of healthy 

food for EU citizens. Its goal  is to foster a dynamic fishing industry and ensure a fair standard of 

living for fishing communities (European Commission, 2016).  

In various countries, fishing plays an essential role, yet it faces serious challenges. For example, 

the fisheries industry  has long been an important industry along the Norwegian coast. 

Butéovercapacity was considered one of the main reasons behind the Norwegian fishing fleet's 

poor financial performance (Zhang D., Sikveland M., Hermansen Ï., 2018). The Icelandic fishing 
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indust ry  has had to deal with a reduced total catch for the past three decades. The industry  has 

responded by reducing employment, closing factories and scrapping boats, thus significantly 

lowering the number of people working in the industry, especially in the processing component 

(Gunnlaugsson S.B., Saevaldsson H., 2016). The Belgian fishing sector is under pressure to 

demonstrate the sustainability of its fishing methods (Kindsa A., Sysa K. et  al.,  2016).  Fisheries 

management in Northern Ireland uses a combin ation of catch restrictions (quota, minimum landing 

size), effort restrictions (days at sea, no weekend fishing), gear restrictions (minimum mesh size, 

square mesh panels), and spatial restrictions (the Cod Box). There are also voluntary stock 

management m easures, such as v -notching berried lobsters (Yates K.L., 2014). In Sweden the 

importance of addressing forest ownersô interests in development and management of fish and 

water resources is essential for successful policy programmes. Not only they own fore sts, they are 

a major group owning a water area with fishing rights (Laitila T., Paulrud A., Waldo S., 2018). 

Britain  has a long history as a fishing nation and its waters are some of the most productive in 

Europe. But Brexit would involve compromise on ma ny issues and the UK would be under pressure 

to be cooperative, especially in areas that more directly affect other EU Member States. 

Commercial fisheries are a typical example (Baldock D., Buckwell A. et  al.,  2016).  

In Latvia the fisheries industry is rel ated to a rational and sustainable use of living natural 

resources in its economic zone, territorial waters, and internal waters. The fisheries industry in 

Latvia represents three main fields of activity: fishing, fish processing, and aquaculture that to a  

great extent affects also the development of rural areas (Pilvere I., Upite I., 2011). In recent 

years, earnings in the fishing industry and aquaculture  have increased, on average, by 3 -6 %  a 

year, except in 2013 when the earnings decreased by 2  %  (Minist ry of Agriculture, 2017a; b). 

Therefore, research aim  is to examine the key characteristics of the fishing industry in Latvia. To 

achieve the aim, the following specific research tasks  are defined: 1) to examine the 

characteristics of the fishing fleets of  EU Member States; 2) to analyse total catch volumes and the 

performance of top 10 fishing enterprises in Latvia.   

Methodology and data.  Analysis, synthesis, the logical construction method, the induction and 

deduction methods were employed to execute the  research tasks. Scientific literature review was 

used as well.  

Research results and discussion  

1. Fishing industry in the European Union  

The total number of fishing vessels in the world in 2014 was estimated at about 4.6  million , 

very close to the figure for 2012 (FAO, 2016). EU fisheries management aims to achieve efficient 

fishing activities within an economically viable and competitive fisheries industry. Fleet capacity 

management is an essential tool for the CFP. The EU fishing fleet is very diverse, w ith vessels 

ranging from under six  metres to over 75. The EU is the fifth largest producer worldwide, 

accounting for about 3.2  %  of global fisheries and aquaculture production: 80  %  of the production 

comes from fisheries and 20  %  from aquaculture. (Europea n Commission, 2016). The leading 

fishing countries in terms of volume are Spain, Denmark, the United Kingdom and France, which 

combined, account for more than  ha lf of EU catches (European Commission, 2016). Quota 

management  in the EU began for the majority  of commercial fish stocks with the first CFP 

implemented in 1983,  a time when fish stocks were at low levels and fis hing pressure was still 

high . The allocation of quotas among the EU Member States is largely  determined by historic catch 

http://www.slideshare.net/ICES_ASC/state-of-fish-stocks-in-the-northeast-atlantic-the-north-sea-and-the-baltic-sea-50507457
http://www.slideshare.net/ICES_ASC/state-of-fish-stocks-in-the-northeast-atlantic-the-north-sea-and-the-baltic-sea-50507457
http://ec.europa.eu/fisheries/documentation/publications/cfp_brochure/how-we-manage-our-fisheries_en.pdf
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shares  -  the  ñrelative stabilityò - of the Member States over a reference period (1973 -78) just 

before the CFP was brought into force. Under this method, countries fishing in each otherôs waters 

during the reference period continue to  have the right to do so (Carpente r G., 2016). Gradually 

fishing pressure  has decreased for quota species and some fish stocks are now growing.   

The maximum capacity of the fishing fleet for every EU Member State is set in accordance with 

the fisheries management framework established unde r the CFP. Among the EU Member States, 

eight countries dominate: Greece, Italy, Spain, Portugal, Croatia, France and the United Kingdom; 

their number of fishing vessels accounts for 78  % , their gross tonnage comprises 68  %  and their 

total vessel engine pow er represents 75  %  of the EU total. It  has to be mentioned that the 

Netherlands with only 1  %  of the total fishing vessels in the EU accounts for 8  %  of the total gross 

tonnage and almost 5  %  of the total vessel engine power in the EU. The number of fishin g vessels 

of Latvia represents 0.8  %  of the EU total, while in terms of gross tonnage the fishing fleet of 

Latvia makes up 2.5  %  of the EU total. This means that small -capacity vessels dominate in the 

fishing fleet ( Table  1).  

Table  1 

Characteristics of EU Member State fishing fleets in 2015  

Member 
State  

Number of 

fishing 
vessels  

Propor -
tion,  %  

Gross 
tonnage, Gt  

Propor -
tion,  %  

Engine power, 
kW  

Proportion,  %  

Greece  15638  18.4  76573  4.7  449534  6.9  

Italy  12414  14.6  162749  9.9  1003301  15.5  

Spain  9572  11.2  35 4186  21.6  815872  12.6  

Portugal  8136  9.6  96596  5.9  359633  5.6  

Croatia  7540  8.9  52341  3.2  414618  6.4  

France  6964  8.2  171544  10.5  1001603  15.5  

United 
Kingdom  

6319  7.4  194683  11.9  787592  12.2  

Finland  2839  3.3  15613  1.0  160475  2.5  

Denmark  2396  2.8  69607  4.2  224769  3.5  

Ireland  2156  2.5  62331  3.8  189442  2.9  

Bulgaria  1989  2.3  6541  0.4  58043  0.9  

Estonia  1534  1.8  13225  0.8  43714  0.7  

Germany  1465  1.7  64221  3.9  141679  2.2  

Sweden  1357  1.6  30398  1.9  167214  2.6  

Malta  1005  1.2  7106  0.4  73106  1.1  

Cyprus  893  1. 0 3502  0.2  40209  0.6  

Poland  874  1.0  26293  1.6  76256  1.2  

Netherlands  832  1.0  133995  8.2  312548  4.8  

Latvia  688  0.8  41403  2.5  46484  0.7  

Slovenia  169  0.2  597  0.0  8540  0.1  

Romania  152  0.2  870  0.1  6146  0.1  

Lithuania  144  0.2  41403  2.5  46484  0.7  

Belgium  78  0.1  14535  0.9  46289  0.7  

Total  85154  100.0  1640312  100  6473551  100  

Source:  EUR OSTAT, 2017.  

It  has to be noted that the length range of fishing vessels is very diverse ï from less than 6 m 

to more than 75 m (Community Fishingé, 2017), and so is the range of gross tonnage (0.16 ï4407 

Gt). For example, the number of fishing vessels in the neighbouring country ï Lithuania ï accounts 

for only 0.2  %  of the EU total, while the gross tonnage represents 2.5  % , which indicates that the 


















































































































































































































































































































































































































































































































































































































































































































































































