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Abstract

:

Coastal and terrestrial fisheries communities in Europe, often economically marginalised, are likely to face severe impacts as climate change becomes more acute. Although progress on climate mitigation and adaptation from national governments remains slow, local development actions can also address these impacts from the bottom up. In this paper we analyse the Fisheries and Sea Operational Programme 2014–2020 and 36 Local Development Strategies prepared within the framework of this programme for the case of Poland. The strategies, which were prepared by cross-sectoral, area-based partnerships known as Fisheries Local Action Groups, are analysed using a content analysis approach. The aim was to assess the degree to which local stakeholders sought to address the climate challenge. We found that the mitigation of climate impacts and the development of renewable energy did not feature prominently in the analysed documents, suggesting that both central policymakers and local stakeholders in Polish fisheries regions had a low level of awareness about the climate problem and their potentially important role in addressing it. Transformation to a post-carbon society undoubtedly requires additional, targeted support and extensive educational activities at the local level, in Poland and elsewhere.
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1. Introduction


Coastal and terrestrial regions, which derive a significant share of their income from fisheries and aquaculture, have frequently struggled as a result of the diminishing importance of the fisheries sector to national economies (e.g., [1]), something that is a particular problem in Europe [2]. As a result, they are often considered to be marginalised areas, receiving additional support from public funds [3,4,5]. Currently, the rapid and accelerating changes in the climate caused by greenhouse gas emissions [6] pose an additional threat to the resources and livelihood of these regions [7]. In coastal areas, sea level rise and land lost as a consequence is expected to require costly investments in new coastal infrastructure and resettlement of populations away from affected areas. In land areas of Europe, climate changes (CC) may involve the loss or decline of natural and artificial water sources, the intensification of sudden meteorological phenomena (e.g., floods after periods of drought), changes in the species composition of fish, their predators and pathogens, inter alia [8]. As a result, fishing regions may be more vulnerable to CC than inland urban areas that do not rely on farming or fishing activities [9].



The Community-Led Local Development (CLLD) approach, which supports the cooperation of local stakeholders in the management of local resources in the European Union (EU), is currently an important tool for the participatory development of geographical functional regions [10], as well as those areas where fishing is of high importance [11,12]. In this case, support from the European Maritime and Fisheries Fund (EMFF) can be obtained by cross-sectoral partnerships, called Fisheries Local Action Groups (FLAGs), in which local stakeholders representing businesses (including fisheries), the public sector, and civil society cooperate in planning social and economic development and in implementation of local activities [13,14]. The strong emphasis given to local cooperation through these kinds of cross-sector partnerships is due to the emergence and increasing popularity of concepts of participatory, neo-endogenous, place-based, and integrated development in Europe [15,16,17], in which central programs support the bottom-up activities of the local stakeholders and inhabitants of specific regions, e.g., via FLAGs [17,18]. This gives them a high level of independence in defining development goals and taking actions based on local needs [15,19]. This support policy can also be linked to the popularity of the work of Elinor Ostrom, who stated that cooperation of local stakeholders in the management of limited resources leads to their more sustainable use while maintaining long-term benefits [20].



The literature on various social and political aspects of Local Action Groups (LAGs) in rural areas is extremely rich [12,21,22]. A much smaller number of studies systematically assess the choices and priorities of residents in planning local development [23,24] or their relationship to supra-local goals, e.g., pan-European efforts to smart, sustainable, and inclusive growth with significant emphasis on renewable energy (RE) and the low-carbon economy [25,26]. In contrast, examination of the literature reveals virtually no analyses of the extent to which local stakeholders in FLAGs account for goals related to adaptation and mitigation of CC, including the development of RE. Previous studies on this subject are limited to integrated rural partnerships (Local Action Groups financed from European Agricultural Fund for Rural Development) [27,28,29] or general studies on neo-endogenous rural development in which some CC mitigation and environmental issues are described [17,30]. In this article we aim to address this important research gap.



Adaptation and mitigation of the impacts of CC, including RE development, have been important EU policy goals since the 1990s [31,32,33], see, e.g., the “Europe 2020” strategy, inter alia [34,35]. In this long-term supportive supra-national policy context, in which the specific actions to be implemented are decided to a great extent by local stakeholders, we would expect the bottom-up development strategies of FLAGs to reflect to some extent the real interests of local stakeholders. In this sense, the degree to which climate and sustainability issues appear in planned actions described in local development strategy documents is a useful indicator of local stakeholders’ interest in and awareness of these issues, and the extent to which they consider them relevant to their own communities.



The aim of this study is to determine to what extent policymakers and local stakeholders in Poland, in fishing or aquaculture regions in receipt of local development funding through the CLLD approach, have accounted for climate mitigation and adaptation activities like greenhouse gas emissions reduction and RE development. The sources for our investigation are the Fisheries and Sea Operational Programme (FSOP) 2014–2020 (analysed in Section 4.1) and FLAGs development strategies prepared by local stakeholders for the EU programming period 2014–2020 (which usually meant planning activities until around 2022; analysed in Section 4.2).



The structure of the article is as follows: In the Section 2, we present the general characteristics of fisheries regions in Poland and the possible impact of CC on the characteristics of their economy (Inland regions—Section 2.1; Marine regions—Section 2.2). In Section 2.3 we briefly describe the kinds of CC mitigation and adaptation actions that could be implemented at local level in the fisheries regions analysed. Subsequently, we present the research methodology we used to analyse the FLAG strategy documents (Section 3). Following a detailed description of the results of our analysis (Section 4), we discuss the possible reasons for the relatively low interest in the climate problem among local communities and compare the results of our research with studies on rural and fisheries Local Action Groups in Poland and in other European countries (Section 5). These considerations lead to final concluding remarks and recommendations for future development policy and scientific research (Section 6).




2. Fishing Regions in Poland under Pressure from Climate Change—A Brief Introduction to the Topic


2.1. Inland Fishing Regions


Inland waters in Poland cover about 6000 km2, of which lakes occupy 2813 km2 [36], and ponds 650 km2 [37]. Most of the inland waters belong to the Baltic Sea catchment area (99.7% of the country’s area), drained mainly by the Vistula (54%) and Odra (33.9%) rivers. The natural fishing lakes are located mainly in the north of the country, in the lake district belt [38]. For the most part, these are shallow (maximum depth below 10 m) and small (area below 50 ha) reservoirs [39]. Artificial ponds are scattered throughout the country’s rural areas.



Fishing, both commercial and recreational, is carried out in lakes with a total area of almost 2700 km2. The average professional catches of fish in lakes in 2009–2018 were about 2000 metric tonnes per year [40]. For many years, commercial fisheries have been dominated by: bream (Abramisbram), northern pike (Esoxlucius), vendace (Coregonusalbula), and roach (Rutilus rutilus). Freshwater aquaculture mainly relies on the breeding of carp (Cyprinus carpio, average annual production 18,000 tonnes) and rainbow trout (Oncorhynchus mykiss, average annual production of 16,000 tonnes). Carp ponds are found mainly in the south of Poland. Usually these are farms with an area of up to 50 ha. In turn, the flow-through ponds breeding mainly rainbow trout are located in the north of the country, in the basins of rivers flowing into the Baltic Sea [41,42].



Recreational fishing also has a long and rich tradition, being considered an important form of recreation and often associated with local social activities [43]. The number of people involved in recreational fishing in Poland is estimated at 1.5 million [44,45]. Fishing-related tourism and leisure are often supported in fishing regions [46], including those covered by FLAGs activities [11,47].



Fishing regions are exposed to adverse climatic changes that can affect the frequency and intensity of extreme events and hydrological conditions. Inland freshwater ecosystems are particularly vulnerable to the effects of CC as warming modifies the habitat conditions of fish significantly [48]—it affects fish physiology and behavior, and alters their growth, reproductive performance, mortality, and distribution [49]. It is estimated that around 30% of European freshwater fish species are vulnerable to CC, which can affect their economic use [50].



Although an increase in water temperature creates more favourable growth conditions for thermophilic fish species, such as carp, it increases the number of pathogens. An increase in disease cases related to higher water temperature in rivers has been recorded in Poland and Europe, both in salmonids [51,52] and in thermophilic species [53].



Water scarcity, lowering the water level in rivers and water reservoirs, is an increasing problem related to CC in Poland [54,55]. Drought, especially in summer, leads to water deficits in ponds and rivers and to deterioration of water quality [46,56]. It limits the production capacity of many pond farms [37].



Another threat indirectly related to CC is the pressure of fish predators on livestock facilities, for instance the cormorant (Phalacrocorax carbo), which causes numerous conflicts between nature conservation and fish farming [57,58]. Climate warming allows migrating cormorants to stay in areas they previously left due to freezing of both stagnant waters and rivers [59,60]. The extended feeding time of cormorants increases the financial losses of fish breeders, which is also noted in the local studies prepared by analysed Polish FLAGs [61].



In addition, the effects of CC will interact with other anthropogenic impacts such as air and water pollution, land-use change, habitat fragmentation and destruction, and the introduction of alien species [8,62,63].




2.2. Marine Fishing Regions


According to Statistics Poland, the internal sea area of Poland was 2041 km2, and the territorial sea area was 8783 km2 in 2020 [64]. The main species, caught in the Polish economic zone in the Baltic Sea are: European sprat (Sprattus sprattus), Atlantic cod (Gadusmorhua), and Atlantic herring (Clupea harengus). The main problems of sea fishing in Poland do not result directly from CC, as they mainly concern the fragmentation of fishing companies, the depletion of fishing vessels, pollution of the Baltic waters and its eutrophication, and the reduction of some fish populations as a result of overfishing [65,66]. Increased temperature, combined with pollution, causes more frequent cyanobacterial blooms in coastal zones, which have a negative effect on fish [67] and limit the development of tourism due to the need to periodically close seaside bathing areas. Higher water temperatures may lead to changes in the structure of species composition of marine plants and animals. At the local level of coastal municipalities, sea level rise may result in very high costs of adapting port and settlement infrastructure [68]. The intensity of storms leading to increased coastal erosion is also expected to rise [69]. In the case of coastal lakes, sea level rise could connect them to the sea, which would change the composition of fish communities and the structure of the fisheries. Struggling with the problems of the Baltic Sea requires close international cooperation between the Baltic states [70]. In the marine regions discussed in this study, inland fishing is also present, as noted in Section 2.1.




2.3. Possible Actions for Adaptation and Mitigation of Climate Change in Fishing Regions in Poland


Global CC is disrupting the functioning of aquatic ecosystems and the fisheries sector that depends on them. However, there are possible adaptive and preventive measures that can be taken. Several of the preventive actions that can be implemented by local communities in fishing regions are, among others [8,56,71]:




	
Reducing greenhouse gas emissions through increasing the energy efficiency of production in fisheries, aquaculture, agriculture, transport, etc.;



	
Using RE and heat pumps for heating and cooling all kinds of buildings;



	
Production of RE for their own consumption and sale of surplus;



	
Protection or restoration of natural green areas (i.e., forests, peatlands, and wetlands) absorbing carbon dioxide.








The possible adaptation measures include, among others:




	
Local actions to increase water retention (use of home rainwater reservoirs, land development limiting the rapid runoff of rainwater and facilitating their infiltration);



	
Adaptation of the species composition of farmed fish to changed climatic conditions;



	
Securing farms against increased pressure from natural predators (e.g., cormorants);



	
Construction with increased resistance to violent atmospheric phenomena (air trauma, hurricanes);



	
Securing seashores against erosion;



	
Adaptation of coastal infrastructure to forecasted higher sea level;



	
Limiting development in low-lying areas at risk of flooding (including coastal depressions) through appropriate spatial planning provisions;



	
Promoting multifunctional development (not limited only to fishing and aquaculture) to increase the economic resilience of regions.








Given the often highly local nature of the impacts of specific threats, there is excellent potential for mitigation and adaptation activities to be planned and implemented from the bottom up [72]. Local scale actions, if sufficiently widespread, can play a major role both in the transition to a post-carbon society (mitigation) as well as in preparing for changes that cannot be avoided (adaptation). Their impact can be both direct, through execution of necessary measures, and indirect, through a “runaway train” of increasing societal awareness and “social tipping” in which the transition to a post-carbon society becomes the vision and roadmap of the majority [71,73,74]. In the further part of the article, we analyse whether FLAGs development strategies include the above-noted goals and tasks related to CC mitigation and adaptation, with particular emphasis on the development of local RE sources.





3. Materials and Methods


3.1. The Basic Characteristics of the Subject of the Study


In the article we analyse the Fisheries and Sea Operational Programme 2014–2020 (FSOP) document (Section 4.1), which determines investment and actions financed by EMFF funds in fisheries regions [75], and 36 Local Development Strategies (LDS) implemented by FLAGs and financed by these funds (Section 4.2).



The majority of FLAGs (24 out of 36) received funding to implement their strategies exclusively from the EMFF within the framework of the FSOP; 11 gained additional funds from EAFRD (European Agricultural Fund for Rural Development), and one FLAG gained additional funds from EAFRD, ESF (European Social Fund), and ERDF (European Regional Development Fund). The area of operation of the FLAGs under study and their main sources of funding are presented in Figure 1. The FLAG areas have not been determined in a methodical manner (e.g., by planners or researchers) but results from the voluntary cooperation of local governments and local communities. Ten FLAGs cover both marine (including sea lagoons) and inland fishing areas, and 26 only inland ones.



Each of the 36 FLAGs analysed comprised between 50 and 300 partners representing businesses (small enterprises, cooperatives, fishers, farmers), the public sector (communes, municipal units), and civil society (third sector organisations and private individuals). The business sector comprised between 4% to 84% of individual FLAGs, an average of 40% (Figure 2). All organisational partners had the opportunity to influence the preparation of their Local Development Strategy; these can therefore be seen as a reflection of the needs and plans of local stakeholders. At a general meeting, FLAG members approved the prepared strategies by voting. Local stakeholders could engage both in strategy building and implementation of local actions or investments by submitting their application to the FLAGs project selection committee.



The detailed administrative regulations for the operation of Local Action Groups have been widely discussed in the literature [12,76] and we will not describe them again in this article. The full rules in force have been written in the UE and national documents [77,78]. The FLAGs strategies analysed have a similar structure and content, as they were prepared for a nationwide competition in which basic recommendations regarding the information provided and the creation of these documents were announced [78]. The current strategy documents were downloaded from the official FLAG websites at the beginning of 2020. These strategies were created by local stakeholders most often in 2014–2015. They usually include goals and action plans for the period 2016–2022 in accordance with the principle that EU-funded projects must be completed and accounted for within two years after the end of a given programming period (in this case it is the period 2014–2020), however this deadline was extended due to the COVID-19 pandemic. Corrections introduced in subsequent years in the documents examined usually concern the amount of funds allocated to individual activities, whereas the main and specific objectives were usually not changed. According to the principles of EU support programmes, the local strategies should be consistent with overarching documents—e.g., national Operational Programmes [17] and the “Europe 2020” strategy [26].




3.2. The Method of Analysis


The main research method used in this work was the analysis of the content of formal documents [79,80], often used in sociological and political science research [81,82]. The analysis was divided into three stages:




	
In the first, preliminary stage, the specific policy documents governing the rules under which the FLAGs can obtain financing were reviewed in detail by researchers, since the programme funding structure and rules can be expected to influence the focus of the selected projects;



	
Next, keyword searches related to the research topic (computerized search for phrases “climate change” and “renewable energy; wind; solar; biogas; biofuel; heat pump; thermo-modernisation; energy efficiency”) were carried out for the 36 individual strategy documents included in this analysis;



	
Finally, the search results obtained in stage 2 were closely scrutinized by researchers for their meaning (human interpretation).








This approach to the analysis is referred to as “text mining” [83]. Content analysis is often used in the analysis of strategic and planning documents prepared under the supervision of national, regional, and local authorities [84,85], including their policies regarding CC mitigation and adaptation, or the development of RE [86,87]. Specifically, we analysed whether the content of the strategy noted tasks related to (a) CC mitigation and adaptation; (b) RE. Text were analysed by a single researcher to ensure uniform interpretation. We also tried to assess whether the noted goals and activities relate to educational and information campaigns (soft projects), or specific investments in infrastructure and devices (hard projects) [88]. The database recorded with codes “0” or “1” the content relating to the above-noted two issues in the objectives, in the planned activities, and in the performance indicators. This made it possible to obtain uniform quantitative data on the number (and percentage) of strategies that took these issues into account.



Additionally, the number of planned activities (projects) was counted, as well as the planned budget allocated for their implementation (quantitative data); however, these data are incomplete due to imprecise provisions in the strategies. Descriptions and comments recorded in the strategy (qualitative data) were also noted. The collected data on the number and monetary value of planned projects are not suitable for a methodical quantitative analysis, because in many strategies, activities related to counteracting CC or promotion or construction of RE were not clearly separated from larger projects unrelated to this topic. It should be noted that our analysis was limited to the content of the planned activities described in the documents, and not whether the funds were eventually spent on the activities thus described, as the final data on the implementation of tasks will be available only after the completion of activities. Similar methods were used in analysis of rural Local Action Groups strategies financed by EAFRD [28], which enable the comparison of results in the discussion. The analyses were carried out on the full population of FLAGs in Poland, hence we do not use mathematical description methods typical for statistical samples.





4. Results


4.1. The Analysis of the National Fisheries and Sea Operational Programme Financing FLAGs


In the 2014–2020 programming period, EUR 93 million was allocated to the implementation of FLAG actions in Poland, as part of the Community-Led Local Development approach, from the resources of the European Maritime and Fisheries Fund (EMFF) under the national Fisheries and Sea Operational Programme (FSOP), Priority 4 “Increasing employment and territorial cohesion”. The implementation of local development strategies under the FSOP assumed the possibility of co-financing operations related to activities in the field of [75]:




	
Adding value to products, creating jobs, encouraging young people, and promoting innovation at all stages of the product supply chain in the fisheries and aquaculture sector;



	
Support diversification of activities within and outside industrial fisheries, support lifelong learning and job creation in fisheries and aquaculture areas;



	
Support and exploit environmental assets in fisheries and aquaculture areas, including operations to mitigate CC;



	
Promotion of social well-being and cultural heritage in fisheries and aquaculture areas;



	
Give fishing communities a more important role in local development and in managing local fisheries resources and marine activities.








The national FSOP scope of development is related to EMFF aims [17] and could easily adopt the EU Europe 2020 strategy aims related to mitigation and adaptation to CC, with special attention to RE development. Documentation for FSOP indicates that around 21% of the total programme budget could be used for CC mitigation or adaptation. However, the document notes that, “the basis for mitigating the effects of climate change” is to be “shaping the landscape” and “creating a specific, local microclimate by ponds” ([75] p. 30), which may even suggest a lack of awareness of the CC issue on the part of the document’s authors.



The programme indicates that “there is a particular need to diversify the energy sources in aquaculture facilities, both trout and carp, towards RE” ([75] p. 30). However, in the 190-page document, support for RE was noted only in one priority (out of the six existing ones), in only one of its seven specific objectives, entitled “Protection and restoration of aquatic biodiversity as well as supporting aquaculture-related ecosystems and promotion of resource-efficient aquaculture”, which foresees the implementation of 50 projects in Poland in the field of “productive investments in aquaculture—increasing energy efficiency; RE” ([75] p. 82). For comparison, 510 investment projects not related to RE and 205 for various types of advisory services were planned for the same specific objective. Therefore, it can be concluded that RE and CC mitigation is something of a marginal topic in this document. This low level of attention paid to these aspects in a document defining the financing rules for FLAGs could also have an impact on their projects.



There are no details of individual priorities in the main FSOP document. They were included in several ordinances of the Ministry of Maritime Economy and Inland Navigation. The intermediary institution in the transfer of funds is the state Agency for Development and Modernization of Agriculture. The description of individual priorities and links to the relevant regulations were available on the website dedicated to this programme [75]; however, there is no single document that would describe the objectives and scope of activities in each priority. The individual priorities are covered by separate regulations, which makes them difficult to understand and apply as a whole for local stakeholders interested in submitting applications.



The FSOP is divided into six priorities and technical assistance. The support is targeted at sea fishing, inland fishing, aquaculture, and local communities. FLAGs were able to obtain funds from Priority 4—employment and territorial cohesion in fisheries areas. Priority 1 for sea fishing is divided into 16 measures. Measure 1.15 “Energy efficiency and climate change mitigation” covers only investments in equipment or ships to reduce greenhouse gas emissions and pollutants and to increase the energy efficiency of fishing vessels. Ninety-three applications were submitted in the call for proposals in September 2020, and 54 applications were included in the funding limit (PLN 10,450,000). The aid is aimed at owners of fishing vessels.



Additionally, in Priority 2, which supports aquaculture, sub-measure 2.3.2 concerns “increasing energy efficiency and RE sources”. In this measure, assistance is addressed to entities that breed fish. The measure aims to increase energy efficiency based on the use of RE sources. There were three recruitments for this action until the beginning of 2021, for a total amount of PLN 120 million. However, these are not funds distributed via FLAGs, which formulated their own development strategies.



In 2015, 45 associations (existing or planned FLAGs) operating in fisheries regions in Poland applied for FSOP funds to implement their LDS, which eventually was allocated competitively to 36 of them. In the next section we analyse the content of their approved strategies.




4.2. The Analysis of the FLAGs Development Priorities and Actions


The most important goal listed in the strategies of the studied FLAGs were issues of entrepreneurship and employment support, which were considered in all the documents analysed (Figure 3). Next in importance was human and social capital development, followed by tourism and recreation (infrastructure and actions). Support for activities in environmental protection and development of ecological infrastructure (including RE) reached the penultimate place, being considered in 16 of the 36 FLAGS (44%).



The issues of mitigating or adapting to CC were included in the main or specific objectives of nine of the strategies (25%, Figure 4); however, it was noted in specific measures (operations) only in six (17%) of the analysed documents. This issue was taken into consideration in indicators of operations in 14 (39%) of the strategies. The logical sum of documents referring to the analysed issue (in targets, actions, or performance indicators) reached only 19 (53%) of the strategies. Only around 0.6% of the total LAGs budget was dedicated to these types of measures—almost 3 million PLN (near 750 thousand EUR) out of a total of 519 million PLN (including all national and EU funds). However, these financial data are approximate, since such actions are most commonly listed only as components of other, wider priorities.



Only nine of the analysed FLAGs (25%) noted problems of water saving and retention in their strategies. This finding suggests that the issue was not seen as important by local stakeholders involved in strategy development. The priority was economic development related to entrepreneurship and tourism (hence the emphasis on obtaining financial income), as well as social actions (like counteracting poverty and unemployment). Problems related to increasing predator populations (mainly cormorants) were taken into consideration in 17 strategies. Other CC related actions were often noted not as an important goal or recommendation, but only as a voluntary option. For example, in one strategy these issues appear as follows: “[implemented projects] may potentially take into account [possibility only—emphasis added by authors] the use of new technologies with a pro-climate and pro-environmental dimension (emission reduction, water and energy saving, use of RE sources, etc.)” (FLAG-36; quoting entries from documents of individual FLAGs, we use the numbering from Figure 1). Only in some FLAGs were criteria introduced in the assessment to reward local projects that include solutions related to CC impacts (for instance, in FLAG-4 and FLAG-9).



Only two FLAGs (5.6%) planned training in the field of RE for residents, and six investment in RE (16.7%), a logical sum of eight LAGs (22%) taking this issue into consideration (Figure 5).



Only around 1 million PLN (around 250 thousand EUR) of the total FLAGs budget (519million PLN) was clearly allocated to these types of measures, indicating that the topic was of marginal importance for local residents. For comparison, the issues of the fisheries cultural and historical heritage protection were considered in the main objectives or in description of actions in 83% of the analysed strategies (logical sum with “OR” logical operation). Hence it seems that traditional aims were much more important for local stakeholders than aspects related to climate impacts or RE. In 12 FLAGs (33%), ecological awareness of local communities was identified by the authors of the strategy documents as low (usually in the SWOT analysis, in the area’s weaknesses). For example, one strategy states that education is needed about “the specificity of the fishing area, the principles of sustainable development based on rational use of resources, environmental protection and counteracting climate change, which the Barycz Valley experiences directly in the form of drought” (FLAG-27).





5. Discussion


Our analyses showed that at the time the national FSOP and local strategies for fisheries regions were prepared (around 2014–2015), issues related to CC and RE were not treated by policymakers and local stakeholders as particularly important. For local communities, activities for the development of entrepreneurship, social and human capital, tourism and recreation, were more important. Satisfying typical local needs was poorly related to the supra-local pro-climate goals of the EU. Only six (17%) of the FLAGs planned investment in RE. The other goals and activities noted in less than half of the analysed documents concerned, inter alia, drought problems and methods of reducing financial losses of fish farmers due to the development of the cormorant population. Local activities focused on providing income and services for residents and business rather than on long-term environmental goals.



Interestingly, in the Polish “LEADER+ Pilot Programme” (2004–2006) measures to develop RE, including energy crops, were present in about 40% of 40 LAG strategies analysed by Futymski [89]. This topic was in third place in terms of popularity, after the development of tourism and activation of local communities. However, our own results seem to coincide with research on FLAGs operating under the LEADER 4th Axis 2007–2013 in Poland. According to Kurowska et al. [47], coastal FLAGs in Poland focused in turn on: (1) improvement to residents’ quality of life, (2) tourism development, (3) protection of the environment, and (4) business activity. Projects related directly to CC and RE were not identified in this analysis. In the Łódź region in Poland, Kalisiak-Mędelska noted only one cooperation project out of three rural LAGs on “changing the mentality of residents, local authorities and entrepreneurs in the use of RE sources”, which indicates the low interest of local communities in this subject [90]. Piwowar and Dzikuć [91] argue that the potential for RE development in rural areas in Poland remains mostly unrealised. The study of Pawlewicz et al. [14] showed relatively low FLAG engagement around investment in environmental protection, e.g., related to water resources management. In contrast, at the national level, the need to increase water retention as an answer to summer droughts and floods was identified in national policy documents [56,92].



It is difficult to compare the results from Polish FLAGs to similar organizations in other countries. Although the literature on LAGs is extremely rich, as noted in the introduction, it focuses mostly on social and political issues [93,94,95]. The LAG literature has rarely analysed whether mitigation or adaptation to CC topics appear in rural development strategies and implemented activities. A study by Konečný et al. [96] found that the topic ”waste management and usage of renewable sources” appeared in almost 90% of LAG strategies in the Czech Republic, although no data were provided on how many of these directly related to RE. Taken at face value, these findings would seem to contrast significantly with the results of the present study. In an analysis of a limited number of LAGs from several EU countries, Servillo and De Bruijn [97] noticed that ”measures against climate changes” appeared relatively rarely in such organizations. In this comparison, LAGs from Poland showed a relatively high level of interest in this subject, but this concerned only two regions, one of which (Podlaskie Voivodeship), according to Furmankiewicz et al. [29], was characterized by a relatively high interest in RE due to the deliberate policy of the regional authorities. In other regions, the interest in this subject in strategies was significantly lower. Similarly, Camacho et al. [98] when analysing the impact of the LEADER programme on the creation of new jobs in Andalusia, Spain, observed that rural areas lacked ”sustained or organized exploitation of renewable energy sources”. However, these are probably only regional problems. In comparison with Poland, Spain uses RE to a slightly greater extent (share of RE in gross final energy consumption is 18.4% compared to 12.6 in Poland in 2019 [99]). In a comparative study of CLLD FLAGs from eight EU countries, the environmental projects covered on average only 10% of all projects (7.8% in Poland). The priorities were diversification (33%) and socio-cultural (30%) activities [17]. Additionally, aims related to CC and RE were not present in case study partnerships in the UK and France [18,100]. Local stakeholders in Italian FLAGs considered environmental sustainability criteria to be less important than social and economic ones [101]. These studies may suggest that local stakeholders’ interest in counteracting and adapting to CC may be relatively low in Europe’s fisheries areas generally, not just in Poland. Our own findings, together with the rather sparse comparative literature, seem to suggest a rather low interest by development actors from fisheries regions in climate and clean energy related activities in years 2014–2015. How, then, can this low level of interest be explained?



In countries which have played a leading role in CC mitigation, the literature points to a range of factors contributing to the successful deployment of RE [102,103,104], of which the establishment of strong and consistent public financial support mechanisms is probably the most important [105,106]. In this sense, Poland’s public policy on RE has lagged significantly behind [107,108]. Recent forecasts indicate that Poland will not meet the 15% target share of RE in final consumption originally planned for 2020 [109]. This is mainly due to central government policy, which has so far based the energy sector on domestic lignite and hard coal deposits. The government’s single-minded focus on coal is in part driven by nationalist ideology, enshrined in the emotive rhetoric of energy independence, and partly due to the power of the mining lobby (including trade unions), on whom the government relies for political support [110]. It should be emphasized that in Poland almost the entire energy sector (including the dominant coal-fired power plants) is supervised by central authorities through state-owned enterprises (SOEs). In result, in the absence of a political change of direction, these SOEs have no interest in supporting competing, independent producers of distributed RE. These dependencies explain the relatively weak support for RE in the programs of the central authorities in the 2010s, compared with leading EU countries [28,110]. In Poland the entrepreneur could not be a prosumer until 2020, owners of micro-installations producing surplus energy could not make a profit, there were technical and legal problems connecting RE installations to the monopolistic state energy system, entrepreneurs are not allowed to sell energy directly to, e.g., nearby consumers [111,112].



According to Proszak-Miąsik and Boryło [113], until 2014, the increase in the use of RE in rural areas was small, due to relatively high installation prices and the low level of state funding. Legal and technical limitations in connecting distributed energy sources to the monopolistic state power grid were also of great importance. The national energy system has not been adapted to the development of the RE (very low level of energy storage and low share of gas power plants) [112]. In addition, in 2016, Poland introduced serious restrictions on the development of onshore wind energy and increased taxes paid by wind farms, which was partly related to conflicts common in Poland regarding the location of wind farms in the vicinity of residential buildings [114,115].



The relatively low interest in supporting RE by the central government (visible in the text of the national FSOP) may also be at least partly due to the low interest in RE among local communities—voters. According to Skrzyńska [116] issues related to CC and RE issues were among the “information gaps” of Polish society. According to Wielewska [117] in the opinion of about 70% of the agricultural advisors she surveyed, the development of dispersed and prosumer energy in rural areas was low, which was justified by the low level of environmental education of the inhabitants.



The inhabitants of rural areas were most often interested in the use of solar panels to heat water [118]. Additionally, farmers most often used biomass and solar energy to produce heat and electricity, and to a lesser extent biogas and wind energy [113]. In Poland, the dominant form of RE in rural areas was the combustion of solid biofuels (wood, straw, etc.—over 70% of all primary energy obtained from renewable sources in 2015), which are not emission-free energy sources [119]. About 70% of farms in rural areas include single-family houses heated with solid fuels—biomass and coal. In suburban areas with well-developed infrastructure houses are also heated with gas. Heat pumps (including recuperators) are relatively rare due to the high investment price, high thermal insulation requirements of the building, and low environmental awareness of rural residents. In the years 2019–2020 interest in the development of solar energy among local communities increased significantly as an answer to national support programmes [109,120], but the development strategies we examined were prepared before this. One of the barriers to the development of community-based RE is undoubtedly the relatively low level of income of rural residents, which is of great importance in capital-intensive investments in RE (especially in the case of thermal modernization of old buildings and the use of heat pumps for their heating).



In Poland, initiatives related to RE in the 2010s seem to be established mainly by the business sector or the local authorities, with little engagement of citizens in collective Community RE projects, at least in comparison with Western UE countries [72]. Social research by Ropuszyńska-Surma and Węglarz in one Polish region (Lower Silesia) showed that people supporting the development of RE were usually those with secondary and higher technical education and people with higher incomes, mostly farmers and private company owners [121]. Although these professional groups were not dominant in traditional rural LAGs (i.e., financed exclusively from EAFRD funds), dominated by social and public sectors [95], they are significantly better represented in FLAGs. This is likely to be due to the recommendations of the central authorities to secure the participation of farmers, fishers, and fishing sector entrepreneurs in this type of LAG. Characteristically, the interest in RE investments (15% of the strategy) in FLAGs is higher than the average in rural LAGs in Poland (9%) [28], which is generally consistent with the research by Ropuszyńska-Surma and Węglarz [121]. This supports the idea, that at local level, farmers and private company owners were more interested in the use of RE than organizations and individuals in social and public sectors.



Analyses of LAGs in the EU by other authors also suggest that organizations of this type focus on the development of productive activities (e.g., local products) and tourism, based on cultural heritage and local natural resources [122,123,124] and on social issues, often related to the problem of social exclusion [13,125,126,127]. A recent survey of LAGs in Spain noted difficulties in implementation of technological innovations like digital governance in many traditional rural areas [128], and this also applies to the use of new technologies (including RE) in ageing rural communities in Poland [72,129]. Traditional communities tend to engage slowly with activities promoted by central policies [130].



The results of our study indicate that CC mitigation or adaptation measures need additional support in fisheries regions represented by FLAGs, as well as in rural areas more generally. Research from other countries leads to similar conclusions. In the analysis of LAGs in Slovakia, the authors stated that more attention should be paid to the issues of RE, which was not an important goal for local communities there [131]. Doitchinova et al. [132] observed that National Rural Networks, which serve to exchange information and promote innovation among national LAGs in Bulgaria, could play a strong role in promoting RE issues. Similarly, based on results from of LAG questionnaires in EU, the European LEADER Association for Rural Development concluded that more attention should be paid to, inter alia, alignment with and adaptation to changing living and working environments in rural areas, including issues of the green economy and CC [133]. These findings suggest that stronger emphasis should be given to the importance of climate mitigation and adaptation measures in European level development programmes. Although the CLLD approach rightly empowers local communities to decide appropriate rural development actions for their area, funding agencies should also be empowered to insist on a stronger focus on climate and energy transition measures where these are conspicuously absent.




6. Conclusions


The aim of this work was to determine to what extent policymakers and local communities in Poland, engaged in the implementation of Community-Led Local Development, have considered climate mitigation and adaptation measures (with special attention to RE) in the national FSOP 2014–2020 and in 36 Local Development Strategies financed within the framework of this programme. The results show that analysed issues were not seen as important by local stakeholders. The key points are:




	
Policymakers and local stakeholders associated with fishing and aquaculture in Poland focused on traditional actions like supporting entrepreneurship for increasing profits and employment, tourism development, and social inclusion. The issues identified as CC mitigation and adaptation enjoyed much less interest and related mainly to educational activities.



	
Local actions focused on the current, most visible indirect effects of CC, such as counteracting the effects of drought and cormorant population growth.



	
The possible contribution to measures to combat CC by reducing greenhouse gas emissions (including the development of RE) received hardly any attention at the local level. The sources of CC were treated as distant, external factors over which the local community has no influence.



	
The authors of local strategies identified low environmental awareness of local communities in 12 FLAGs (33%); however, only two planned training in RE for residents. Being conscious about low environmental awareness is the first step that must be made before education and investment. At the time the strategies were developed the level of consciousness of environmental issues was likely too low to influence the actions in a substantive way.



	
The use of RE as a source of additional savings (or income) was planned to a very low degree. This was partly due to the energy policy of the central authorities and local stakeholders’ low interest in RE.








According to our research, the inhabitants of fishing regions notice the most visible changes (heat, drought, species changes) and try to counteract them locally. At the same time, they disregard involvement in global and European efforts for CC mitigation. In local development activities planned from the bottom up by local communities, issues related to the transformation to a low-carbon economy are usually treated as secondary to other needs. Hence, our recommendations focus on specific support for the following activities:




	
Global efforts to reduce greenhouse gas emissions should be more closely associated with broad activities to educate the public and change local non-ecological habits (e.g., use of coal stoves for heating, etc.). Through educational activities, local stakeholders need to become more aware of the global effects of many local activities.



	
For local communities to support the development of local RE (with energy storage) and low-emission technologies, they must receive tangible benefits from it. On their own, environmental education programmes tend to bring poor results. Of course, these are necessary to improve social awareness of the climate problem, but there is a need to link environmental education to local benefits in a meaningful way.



	
Greater effort should be invested in activities aimed at increasing the energy and thermal energy efficiency of residential and farm buildings, as well as agricultural and fishery processing. Polish energy policy has so far focused on energy production, and not on limiting energy consumption (which would be unfavourable for state-owned energy producers).



	
Support for the development of dispersed, local RE requires the use of targeted funds intended only for this purpose (ringfenced). Yet aid programs of this kind could easily be used to promote highly profitable strategies that combine climate goals with local needs (e.g., supporting the ideas of a local entrepreneur, farmer, or fisherman, provided that the project also includes elements of increasing energy efficiency, using RE with energy storage, reducing greenhouse gas emissions, etc.).








CC mitigation and adaptation is dominated by a global approach and the formulation of climate policy goals for entire countries [6]. This is, of course, justified by the need to take decisive actions at a large scale, but it is also essential to support mitigation and adaptation activities implemented by local communities from the bottom up [134]. European policymakers have belatedly realised this, as can been seen from the support for community energy in recent EU policy measures [135], but much more needs to be done to make a bottom-up transition a reality. It is clear from our analysis that the goals of local stakeholders working together in partnerships in fisheries regions have usually been poorly related to the pan-European climate goals. This indicates the need for greater stimulation of efforts to transform towards the low-carbon economy also at the local level, i.e., through strong support for community RE production and energy savings initiatives at all levels. It is also clear from our study that the tendency to maintain the status quo is not exclusive to incumbent utilities or conservative business elites associated with energy based on the combustion of fossil fuels, who might be expected to have the most to lose from the new order. For various reasons, local level stakeholders are also highly resistant to change [130] and mostly unwilling to address their own role in transforming behaviours known to be harmful to the natural environment.



Finally, it is important to be aware of the limitations of the research presented. Local development strategy documents are secondary materials, the content of which has been influenced by a limited number of people, even if they were consulted at meetings with local communities. Most authors accept a priori that strategy documents of this kind reflect the real needs of local communities, but the real impact of local interest groups is unknown; this is something should be taken into consideration and a possible topic for future work. Content analysis (and thus the qualitative method) is also influenced by the subjective understanding of the content by the authors [79]. It should also be remembered that the analysed strategies were created in 2014–2015, so they represent the historical rather than the current needs of the local stakeholders. Further, the implementation of local strategies in practice may differ from planned activities. There are many reasons why this might happen, e.g., legal and financial constraints, or practical limitations not previously foreseen. Future research might usefully analyse the scope of completed projects, supported by interviews with local stakeholders. In this case, it would be advisable to use a scientific, unified typology of projects, and not to rely only on financial statements, which organise data by administrative budget categories. This is especially true in international comparisons, where different national interpretations of project types and difficulty in accessing detailed data are known problems [17].
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Figure 1. Fisheries Local Action Groups (FLAGs) and their sources of financing in Poland. Acronyms: EMFF—European Maritime and Fisheries Fund; EAFRD—European Agricultural Fund for Rural Development; ERDF—European Regional Development Fund; ESF—European Social Fund. FLAGs names (original in Polish, ‘LGD’ means LAG): 1. Lokalna Grupa Rybacka “Zalew Szczeciński”; 2. Stowarzyszenie Rybacka LGD Pomorza Zachodniego; 3. Stowarzyszenie Rybacka LGD “Morze i Parsęta”; 4. Mieleńska Lokalna Grupa Rybacka; 5. Darłowska Lokalna Grupa Rybacka w Dorzeczu Wieprzy, Grabowej i Unieści; 6. Słowińska Grupa Rybacka; 7. Stowarzyszenie LGD Dorzecze Łeby; 8. Stowarzyszenie Północnokaszubska Lokalna Grupa Rybacka; 9. Stowarzyszenie Lokalna Grupa Rybacka “Rybacka Brać Mierzei“; 10. Stowarzyszenie Lokalna Grupa Rybacka “Zalew Wiślany”; 11. Lokalna Grupa Rybacka Kaszuby; 12. Rybacka LGD “Pojezierze Bytowskie”; 13. Stowarzyszenie Wdzydzko-Charzykowska Lokalna Grupa Rybacka “Morenka”; 14. Stowarzyszenie LGD “Partnerstwo Drawy z Liderem Wałeckim”; 15. Stowarzyszenie “WIR”—Wiejska Inicjatywa Rozwoju; 16. Stowarzyszenie “Lider Pojezierza”; 17. Rybacka LGD “Pojezierze Dobiegniewskie”; 18. Nadnotecka Grupa Rybacka; 19. Stowarzyszenie Lokalna Grupa Rybacka “7 Ryb”; 20. Stowarzyszenie Lokalna Grupa Rybacka “Nasza Krajna i Pałuki”; 21. Stowarzyszenie “LGD Pojezierze Brodnickie”; 22. LGD “Mazurskie Morze”; 23. Stowarzyszenie Lokalna Grupa Rybacka “Wielkie Jeziora Mazurskie”; 24. Stowarzyszenie Lokalna Grupa Rybacka “Pojezierze Suwalsko-Augustowskie”; 25. LGD Zalew Zegrzyński; 26. Rybacka LGD “Z Ikrą”; 27. Partnerstwo Dla Doliny Baryczy; 28. Lokalna Grupa Rybacka “W Dolinie Tyśmienicy i Wieprza”; 29. LGD “Owocowy Szlak”; 30. Rybacka LGD “Opolszczyzna”; 31. Rybacka LGD “Jurajska Ryba”; 32. Świętokrzyska Rybacka LGD; 33. Stowarzyszenie “Lokalna Grupa Rybacka Puszczy Sandomierskiej”; 34. Rybacka LGD “Roztocze”; 35. Lokalna Grupa Rybacka Bielska Kraina; 36. Stowarzyszenie Dolina Karpia. Source: Own work based on data from Ministry of Agriculture and Rural Development (Warsaw, Poland). 
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Figure 2. The number of partners and participation of public, economic (business), and social sector stakeholders in Fisheries Local Action Groups in Poland in period of analysed strategies development. Source: Own work based on data from FLAGs strategies and offices. 
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Figure 3. The percentage of FLAG strategies referring to a given issue in the priority aims (EU Programming Period 2014–2020). Source: Authors own work based on data from FLAGs strategies. 
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Figure 4. The percentage of FLAGs strategies referring to mitigation or adaptation to climate change in the aims, planned actions, performance indicators, and logical sum of strategies (with “OR” logical operation). Source: Authors own work based on data from FLAGs strategies. 
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Figure 5. The percentage of FLAGs strategies referring to RE (training and education, and investment) and logical sum of strategies taking RE into consideration in educational actions or investment (with “OR” operation). Source: Authors own work based on data from FLAGs strategies. 
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