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1. AN OVERVIEW OF EUROPEAN UNION, BALTIC SEA REGION AND LITHUANIAN LEGAL ACTS REGULATING THE AQUACULTURE SECTOR 
Methodology used: an analytical overview of aquaculture sector regulations prepared using officially published legislation and other public information. 
1.1. An Overview of European Union Aquaculture Sector Regulations
1.1.1 An Overview of EU Aquaculture Policy, Market Organization and Financial Support
European Union (EU) fish stocks have been overfished for decades and the fishing fleet is too big for the available resources. These circumstances mean that some sectors of the EU fleet are economically unfeasible. This is why quantities of seafood caught in European waters continually decline. More than half of the fish consumed in the EU market is now imported. Due to constantly changing oil prices and the financial crisis, the fishery sector is economically unstable. Increasingly the marine and coastal areas allocated for other purposes increases competition for marine space. Fishing sector economies heavily influence broader employment in coastal communities and coastal regional development trends, including the emergence of new sectors, providing reconversion or income diversification [3].
As an alternative, the supply of fish stocks can be supplemented by using the aquaculture sector. In principle, this sector offers many opportunities and is important for the economic activities of certain EU coastal and continental areas. Aquaculture covers freshwater and marine fish, molluscs, and shellfish bred in various types of farming systems: closed or open, extensive or intensive, on land, in lakes, rivers, or even underground water ponds near the shore or at sea. This activity is affected by several trends in EU common policy and the development of this sector in Europe is greatly influenced by the structural policy in support of the Common Fisheries Policy [15].
One of the factors that led to the difficult circumstances of EU aquaculture sector development in the global context is the various disadvantages of the Common Fisheries Policy.
In order to solve the problems of stagnation of aquaculture production, in 2002 the Commission issued the Strategy for the Sustainable Development of European Aquaculture Communication (COM (2002) 0511) [6].
The objectives of this communication were:
1. to ensure secure long-term employment, particularly in fisheries-dependent regions, and increase employment in the aquaculture sector by 8,000 to 10,000 FTE from 2003 to 2008
2. to ensure that consumers receive healthy, safe, and quality products, as well as promote rigorous animal health and welfare standards
3. to ensure environmentally sustainable development of the fishery industry
However, not all the objectives were achieved, particularly in manufacturing and employment growth. The annual growth rate did not reach 4% (FAO) and 8,000 to 10,000 new jobs were not created; however, this sector has seen considerable progress in ensuring the supply of quality products to consumers and environmental sustainability. 
In addition to the usual obstacles and limitations, aquaculture in the EU has been facing increasing production and competition from third countries since 2002. It had to deal with crisis management, as well as with the economic consequences of the crisis.
In order to identify and address the causes of EU aquaculture production stagnation, on 4 August 2009 the Commission published the “A New Impetus for the Strategy for the Sustainable Development of European Aquaculture Communication” (COM (2009)162). This communication was intended to ensure that the EU would be encouraged to increase production and employment [15].
Trends were formulated:
1. aquaculture production and ensuring environmental sustainability
2. development of a productive aquatic animal farming sector
3. ensuring the production of products safe for consumer health and recognition of aquatic food health benefits
In order to improve the image of the aquaculture sector, more adequate stakeholder involvement and public awareness, better implementation of EU legislation, and reduced administrative burden were planned. 
Since 2009 the EU aquaculture production volumes and development continued to be successful, so in 2013 the Commission proposed to promote aquaculture via open coordination which involves a voluntary cooperation process based on strategic guidelines and multi-national strategic plans.
Strategic guidelines published by the Commission on 29 April 2013, are intended to help Member States to establish their national indicators, which will take account of the relative starting positions, national circumstances in Member States, and institutional arrangements. The matters covered by EU legislation do not address the open coordination method, but they do provide for action in accordance with it [16]. The guidelines focus on four priority areas:
1. simplification of administrative procedures and shortening the time for issuing licenses for aquaculture farms
2. harmonized spatial planning in order to reduce the interference arising from the lack of space
3. promoting the competitiveness of the EU aquaculture production sector
4. the promotion of a level playing field
By April 2014 the Commission should draw up national plans in a summary report. Its purpose is to make Member States exchange information and good practice. In addition, Member States are encouraged to draw up their own multi-annual national plans for the mid-term evaluation by the end of 2017 [14].
One of the main structural weaknesses of the Common Fisheries Policy (CFP) is the decision-making system that encourages short term actions. The current CFP decision-making framework does not distinguish principles from implementation: all decisions are taken at the highest political level in the Council. As a result, attention has been focused on short-term measures, risking long-term European fishery environmental, economic, and social sustainability. Another consequence is that CFP is regulated by Council regulations, which are implemented without any flexibility. CFP is criticized by stakeholders for this reason. One potential solution would be to delegate more control to the Commission under the comitology procedure, in cooperation with the Member States and the European Parliament. Under this procedure, the Commission drafts proposals in consultation with Member States and the European Parliament. Another option would be greater implementation of specific regional management decisions by Member States subject to Community standards and control. By enabling the Council and Parliament to focus its attention on the policy principles and delegate implementation decisions to Member States, the Commission, and/or industry (on the self-government principle), policy issues are addressed properly and they will be able to simplify the implementation of policies and reduce the associated costs. It would make implementation more sensitive to specific local conditions and give the industry more responsibility in shaping its future. It would enable governments and industry to implement policies according to their needs and the best technological and economic solutions [3].
In 2009 the Commission launched a public consultation on the reform of common fisheries, which was intended to combine the new principles on which the EU fishery sector can be operated in the twenty-first century. After lengthy discussions in the Council and Parliament for the first time on May 1, 2013, an agreement was reached on a new fishery regime based on three main pillars:
· the new CFP
· common fishery and aquaculture product market organization
· the new European Maritime and Fisheries Fund (EMFF) [13].
The new CFP objective is to ensure that the activities of the sector related to fishing and aquaculture would be environmentally sustainable and managed in harmony with beneficial economic, social, and employment purposes in the long term. One of the objectives of the new reforms is sustainable aquaculture by increasing the volume of products produced in the EU fish market and the promotion of coastal and rural development. To achieve this purpose we need to prepare national plans to provide for the removal of administrative barriers and foster environmental, social, and economic development of aquaculture industry standards.
Common fishing and aquaculture product market organization is part of the reform package. The aim of the reform is to strengthen the competitiveness of the EU fishing industry and improve market transparency by modernizing and simplifying the existing regulation. The future role of producer organizations in the EU market must become the most important, particularly in the areas of collective management, monitoring, and inspection.
Common Market Organization (CMO) principles in the field of fishery and aquaculture have been in place since 1970. It is the oldest element of the Common Fisheries Policy. Originally the CMO objectives were to guarantee the free movement of goods and services and price stability for producers, but over the years they have been further developed in the context of meaningful general and institutional changes [1].
Regulation on common fishery and aquaculture product market organization should in principle contribute to the objectives of the CFP. The sector would be able to use the CFP at the appropriate level and increase the competitiveness of manufacturers. Producer organizations and their use of resources in general management are supported by the current proposal, as well as industrial and commercial building operations, market measures to strengthen the bargaining power of producers, improving market crisis prediction, prevention and management, enhanced market transparency and efficiency, use of market-based incentives and premiums for sustainable practices promoting sustainable production, supply and use of partnerships, certification (eco-labels), advertising, and consumer information [43].
The new version of the Regulation on common fishery and aquaculture product market organization (12 September 2012, the European Parliament legislative resolution on the proposal for a European Parliament and Council Regulation on common fishery COM (2011) 0416-C7-0197/2011-2011/0194 (COD)), which will be amended by Council Regulation (EC) No. 1184/2006 and repealing Council Regulation (EC) No. 104/2000 to approve amendments related to the aquaculture sector in Table 1.
Table 1. The New Version of the CMO Approved Amendments Related to the Aquaculture Sector
	CMO articles related to aquaculture sector reform
	Amendment text

	Article 3
	The CMO contributes to the new European Parliament and Council Regulation (EU) on the Common Fisheries Policy objectives set in Articles *2 and 3, in particular to stimulate the market supporting more sustainable production practices, improve the position of EU products on the market, develop production strategies that the Common Fisheries Policy (CFP) would adapt to structural changes in the market and short-term market fluctuations, as well as to strengthen the market for the trading of Union products and potential [25 Am.].

	Article 10

	Aquaculture producer organizations’ objectives established are as follows:
a) to promote healthy and economically, socially, and environmentally sustainable aquaculture practices among members of the organization and organic aquaculture benefits by providing more opportunities for development, in close collaboration with the Member States and regional authorities in accordance with the 17 June 2008, European Parliament and Council Directive 2008/56/EC establishing a framework for Community action in the field of marine environmental policy and the 21 May 1992, Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora, according to the legal system established in each Member State, or a part thereof [151 Am.]
aa) to ensure that fish products used in feed for aquaculture animals come from sustainably managed fisheries [52 Am.]
b) to contribute to the food supply while contributing to employment in coastal and rural areas in accordance with high food quality and safety standards [53 Am.]
c) to ensure that their members’ operations are carried out in accordance with national strategic plans for the new CMO Regulation Article 51
d) to improve conditions for members getting their aquaculture products on the market 
da) stabilize markets [54 Am.]
e) to increase the profitability of the producers and the earnings of sector workers while also improving their working conditions [55 Am.]
ea) to implement programs aimed at promoting environmental and sustainable aquaculture products and continuous improvement of operations, as well as pursue career and vocational training for those involved in aquaculture activities to ensure an adequate standard of living and to reduce and minimize the negative impacts on the entire production chain [56 Am.]
eb) to promote any other activities related to the interests of the members of producer organizations, and to develop or improve the performance of the sector so that they can pursue objectives other than those mentioned in this article [57 Am.]
ec) to provide opportunities for consumers to get information about aquaculture products [58 Am.]
ed) to use ICT, when possible, in order to ensure that the best possible price of products is determined [59 Am.]

	Article 11

	Aquaculture producer organizations may apply these measures to the objectives referred to in Article 10 [60 Am.]:
a) to support responsible, extensive, and sustainable (especially in terms of environmental protection, animal health, and animal welfare) aquaculture activities [61 Am.]
aa) to plan the management of its members’ aquaculture activities [62 Am.]
b) to coordinate production according to market needs
c) to mediate supplying and selling members’ products and stabilizing their prices [63 Am.]
ca) to manage temporary storage of aquaculture products in accordance with Articles 35 and 36 [64 Am.]
d) to monitor its members’ operational compliance with the rules laid down by the producer organization and to take up assurance measures for said compliance
e) to accumulate information about the environment and information on the products marketed including economic information on first sales, and on production forecasts [65 Am.] 
ea) to improve quality, knowledge, and the transparency of production and the market; to carry out research to improve the planning and management and support professional programs promoting the use of sustainable aquaculture products [66 Am.]
eb) to provide better opportunities for consumers to get clear and comprehensive information about aquaculture products [67 Am.]
ec) to support aquaculture products by means of a certification possibility–providing protected designations of origin and sustainability markers [68 Am.]


During 2014-2020 a new EU Maritime Affairs and Fisheries Policy Fund (EMFF) will be established. The aim is to facilitate the reform of the Common Fisheries Policy’s ambitious implementation of objectives and to help fishermen to switch to sustainable fishing, develop fish farming, and a new direction of aquaculture, and to diversify the economy of coastal communities. The Fund will finance projects that create jobs and improve the life quality of the coastal areas. The bureaucratic burden will be reduced in order to make it easier for beneficiaries to receive funding.

Certain problems are encountered in the field of innovation initiation. Supply, sale, and marketing are currently organized in such a way that fishing and aquaculture businesses are rarely involved in selling their products and marketing activities. The EMFF includes new measures that develop a strong focus on innovation in order to encourage new or improved products, processes, management, and organizational systems development at all stages of value creation to produce fishing and aquaculture product added value and reduced environmental impact and cost of production. Innovation will also be encouraged by measures designed to stimulate cooperation between scientists and fishermen. Support for community-led local development will also help to disseminate innovation at the local level, taking into account that such innovation is often the local context, and can be either technological or non-technological innovation, and based on new or traditional practices.
EMFF will also seek to promote new forms of aquaculture with high growth potential for the first time, such as offshore and non-food aquaculture and new business start-ups. The new features also include support to multifunctional aquaculture, allowing diversification of the income of aquaculture companies through activities such as recreational fishing, direct sale, eco-tourism, or training activities related to aquaculture. Support for consultancy services for preparation of videos about aquaculture, and aquaculture development site customization opportunities is also offered (funding for maritime spatial planning and infrastructure development).
Research and innovation programs will be promoted by the research framework program (Horizon 2020) [27].
An equally important area of aquaculture exists in the development program: fish farming. This branch of aquaculture is a perfect opportunity to reduce dependence on imports. Promoting aquaculture fish farming in rural areas employment would be further increased, product-producing companies would be equipped with high-quality, healthy planting material. EMFF funding will be aimed at sustainable development of fish farming and for this purpose innovation will be encouraged, also new trends in aquaculture will be supported, for example, non-food aquaculture production and development [11].
1.1.2. The Main EU Directives Regulating the Aquaculture Sector
In EU countries, the national legal framework regulating aquaculture activities and the establishment of businesses should be aligned with the common EU legal system. 
Directive 2000/60/EC establishing a framework for Community action in the field of water policy is the foundation of all EU member states’ national water resources policy. It is still called the Water Framework Directive and was adopted in accordance with guidelines and regulations:
· water is not a commercial product, but a heritage which must be protected, defended, and preserved
· it is necessary to take long-term actions that stop freshwater quality and quantity deterioration, and call for an action program for the sustainable management of freshwater resources and the protection thereof
· it is necessary to take steps to protect water quality and quantity because the demand for sufficient good quality water for various purposes is growing
· rules need to be set for the regulation of abstraction of freshwater and for the monitoring of freshwater quality and quantity
· wetlands should be used and protected wisely, because they play an important role in the protection of water resources
· it is necessary to develop an integrated Community policy on water
· Community environmental policy must contribute to the objectives of preserving, protecting, and improving the quality of the environment in prudent and rational use of natural resources, it must be based on the precautionary principle and the fact that preventive action should be taken, and environmental damage/emissions must first be rectified at source while maintaining the “polluter pays” principle
· Community conditions and needs are diverse, and therefore require different specific solutions – in the planning and implementation of measures to ensure protection and sustainable use of the river basin system it is necessary to take this diversity into account
· the success of this Directive relies on close cooperation and coherent information, consultation, and participation by the Community, on national and local levels, as well as from the public, including consumers
· the Directive must contribute to the progressive reduction of emissions of hazardous substances in the water
· good water quality will contribute to securing the drinking water supply for the population
· general quantitative principles must be established to monitor water abstraction and management in order to ensure the affected water system is environmental sustainability 7[]

European Parliament and Council Directive 2008/56/EC of 17 June 2008, establishing a framework for Community action on marine environmental policy (Marine Strategy Framework Directive–MSFD) in the fishery sector is also important to the marine aquaculture sector. This Directive requires Member States to draw up measures to protect the marine environment, prevent its deterioration, restore it where possible, use marine resources sustainably, and thus to achieve and/or maintain good marine environmental conditions by 2020.
Order No. D1-742 Marine Strategy Framework Directive Implementation of 4 December 2009, signed by the Lithuanian Minister of Environment, designated the Environmental Protection Agency as the authority responsible for the implementation of the MSFD and it is currently working on the Strengthening Lithuanian Baltic Sea Environmental Management project, the purpose of which is to evaluate the current conditions of the marine environment, to identify environmental objectives and measures to achieve good environmental status of the Baltic Sea by 15 July 2014, update the national Baltic Sea environmental protection strategy on the basis of these results which will help reduce pollution of the sea, and achieve its environmental goals by 2020, i.e. achieve and/or maintain good conditions of the marine environment.
Currently, the Lithuanian Baltic Sea region environmental and human impact evaluation has already been carried out and a good state marine environment target determined, as well as marine environmental protection objectives. The results of these studies are presented in the following documents:
· for specialists – the report on the Lithuanian Baltic Sea region environmental and human impact evaluation already carried out and a good state marine environment target determined, as well as marine environmental protection objectives 
· for the general public – the State of the Lithuanian Baltic Sea Environment Journal: a Preliminary Assessment
It is necessary to predict its impact on the environment when planning aquaculture. If the planned activity is included in the planned economic activity law it is necessary to carry out an environmental impact assessment, identifying and assessing the potential direct, indirect, and cumulative planned economic activity impact on the environment and to ensure that environmental considerations will be taken into account before the start of operations. Environmental impact assessment legislation in individual EU countries is in line with the 13 December 2011, European Parliament and Council Directive 2011/92/EU regarding certain public and private environmental impact assessment projects. At the end of 2013 the Permanent Representatives Committee (Coreper I) Member States voted for a final compromise proposal for a directive amending the text of the Directive 2011/92/EU regarding certain public and private environmental impact assessment projects (known as the Environmental Impact Assessment (EIA) Directive). While EU President Lithuania agreed in negotiations with the European Parliament on the proposed regulation. The proposed Directive aims in particular to rectify shortcomings of the current directive, take account of the ongoing environmental and socio-economic developments, simplify the EIA processes, and improve their quality and increase policy coherence for creating synergies with other EU legislation 29[]
.
1.2. An Overview of the Legal Acts Regulating the Baltic Sea Region Aquaculture Sector 
1.2.1 An Overview of Legislation Governing Scandinavia (Denmark, Sweden, and Finland), the Aquaculture Sector, Problems and Possible Solutions
The situation is similar throughout the Nordic countries as they are relatively similar in terms of policies and development of the legal system, development level, and social structure. The cost of living is also similar. Aquaculture activities in Denmark, Sweden, and Finland are mainly regulated by national environmental legislation: construction law, water law, and environmental law. The aquaculture sector regulations of these countries are similar to each other: characterized by a high administrative burden, as well as complex and inflexible aquaculture authorization procedures. Aquaculture companies are required to obtain at least one environmental permit in practically all countries. Significant and complex requirements for them strongly impede development of aquaculture business. For example, in Finland the average duration of authorization is 10-12 months, in Denmark from 6 months to several years, and in Sweden 6-12 months. In addition to these permits, often EIA procedures are required, which extend administrative procedures another 1-6 months or more. 
An administrative procedures burden survey conducted of Scandinavian aquaculture companies evidenced that on a ten-point system, environmental requirements are 7 to 9 point (0 means no problem, 10 means big problems). The largest environmental administrative difficulties are in Finland and Denmark. Overall the administrative burden according to the survey results was lower in Sweden than in Finland and Denmark. This is also evidenced by the sector’s development trends. Aquaculture production increased in Sweden during 2004-2011, while the opposite is true of Finland and Denmark. The second greatest administrative burden was in the area of food and animal health. In Finland, the problem of the administrative burden in the veterinary field averaged 7 points, and 5.5 points in Sweden. In other countries the problem was not so great. 
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Figure 1. Problems aquaculture companies had starting up due to administrative procedures were assessed in Scandinavia (0 means no problem, 10 means big problems).
In response to the European Commission’s proposed guidelines, [16] the problems posed by administrative burden are identified as similar throughout the Nordic countries and reforms of the legal framework regulating aquaculture activities have commenced. For example, a new law was passed in Denmark in 2012 that controls environmental constraints on the nitrogen and phosphorus rates in the environment, rather than feed quotas as it was before [9].
In order to reduce the administrative burden, an amendments project has been submitted in Sweden that will provide adequate space for aquaculture activities having already evaluated environmental factors for both general and detailed future plans. A smaller number of institutions will administer environmental status monitoring and permits [30].
The following means are proposed to reduce unnecessary administrative burdens in the Nordic countries:
1. prolonging the duration of permits or issuance of a permanent permit 
2. use of electronic services to simplify and speed up permit issuing and the presentation of the necessary documents   
3. change environmental legislation for the implementation of measures instead of permits, use of aquaculture sector-specific standards, and monitor compliance with those standards 
4. distribute permits and other administrative burdens by planned or existing agricultural productivity – use a simplified authorization procedure and reduce the number of permits for smaller businesses 
5. simplify the law and its implementation in accordance with the rules of differentiation of aquaculture activities and company size – for example, biodiversity risk control could be more suitable for small aquaculture farms, and the pollution and sewage control administrative burden for larger more intensive aquaculture production companies 
6. adapt aquaculture regulation and specific administrative procedures for specific cases – for example, in certain areas, apply analogous business operating permits and other requirements under previous practice or precedent, without the same procedure for emerging new operators operating under the same conditions 
Environmental permits in Scandinavian countries include the following procedures: restriction of emissions of nitrogen and phosphorus, regulation of permitted use of water content, water supply and sewage disposal site selection, feed type restriction and feed use quotas, water monitoring requirements, data requirements for administrative authorities, sewage and waste management requirements, construction and infrastructure permits, resistor volume and their building site constraints, reporting on diseases, or fish losses incurred [26]. As for aquaculture, the trout farming segment prevails in all Scandinavian countries. 
1.2.2 An Overview of Legislation Governing the Aquaculture Sector in Estonia and Latvia, Problems and Possible Solutions
The situation in Estonia, territorial planning and the building permit legal basis. The territorial planning system has dual functions in Estonia. The first is zoning (residential land, industrial, and agricultural). The second is a detailed land use plan for and establishment of construction requirements. 
All economic activity must be carried out according to the zoning plans in Estonia. If the activity does not meet the requirement it is then necessary to rezone it. For example, if the general plan does not provide for aquaculture activities, a detailed plan assessing the projected buildings needs to be drawn up. Territorial planning must be done by municipalities. The main documents of territorial planning are flexible in content; so many decisions are left up to the municipality in charge. 
According to Building Regulations Article 22, a construction permit is required for every building. Construction work is basically divided into two groups: Building construction and installation of engineering systems. Aquaculture activities include both phases. Building permits in Estonia are issued in accordance with a design of the building prepared by architects, which is drawn up on the basis of the detailed plan if the general plan did not provide for aquaculture activities. Building Regulations Article 3 identifies basic requirements for construction work to be carried out in accordance with good building practices and not to harm or pose a threat to the environment and building owners. Building permits are usually issued for aquaculture companies having implemented a number of requirements. Environmental requirements are usually met by getting a permit for water supply. 
The situation in Latvia, territorial planning and the building permit legal basis. When planning aquaculture operations in Latvia, first of all zoning maps must be reviewed and if they do not provide for this type of work, a new or adjusted land use plan must be drawn up for the territory where the proposed operation will take place. In this country, the main purpose of the zoning plan is territorial division in accordance with zones and land-use determination. Detailed zoning and structure planning requirements are defined in regional legislation. The responsible authority is the municipality. A building project and construction permit is not required for a pond (no water level control devices) whose area does not exceed 0.1 ha, but the work must be coordinated with the municipality. For ponds larger than 0.1 ha a construction permit is required, which basically does not provide specific requirements for aquaculture activities. If the operations are to take place on a reserve or protected area a heritage protection permit is required. 
Veterinary requirements in Estonia and Latvia. In order to carry out aquaculture activities in Estonia entities must be registered with the Veterinary and Food Board. In Latvia, companies must obtain a veterinary permit before commencing aquaculture activities. 
Administrative procedures in Estonia and Latvia are mostly similar but there are differences as well. Essentially the legal acts regulating aquaculture activities in Estonia and Latvia are similar, i.e. aquaculture activities must be provided for in the zoning plan; otherwise, you have to prepare a new plan. The only difference is that in Latvia the territorial planning system is intended mainly for territorial planning and zoning, and in Estonia it takes care of territorial planning and also issuance of construction permits. Both neighbouring countries have additional permits required for higher production capacity aquaculture activities issued by the relevant municipalities in the region. In Latvia the construction procedure is provided for outside the building permit and planning procedures. Specific technological requirements for aquaculture are not provided for in the building permits in Estonia nor in the planning procedure in Latvia. In both countries, aquaculture activity on nature reserve areas is strictly regulated; in some cases the operations are forbidden. There are no significant differences between their environmental protection systems. Only more stringent requirements of the Natura 2000 sites could be distinguished in Latvia. The aquaculture activities in Estonia and Latvia must comply with veterinary and food safety requirements; however, a veterinary permit is required in Latvia while in Estonia it is sufficient to be registered in the Veterinary and Food Board.
Major problems and possible solutions. In both countries, territorial planning and building permit procedure are sufficiently complex and time consuming. This is related more to the endless nature of the process itself than to deficiencies in the legislation. Speeding up the process could be done through good practices and improving coordination between the different institutions at different levels of planning. 
Permit procedures in Estonia. In Estonia the most pertinent permit for aquaculture companies is a special water use permit. The permit is required for companies with an annual output of over one ton or if a sewage system is installed, regardless of the amount of pollutants discharged. Also a permit is required for daily consumption of 5 m3 of ground water or 30 m3 of surface water. If a permit is required in accordance with several factors, one permit is issued, containing the factors. After obtaining a permit for water use, a building permit may be necessary if industrial buildings are provided for in the plans. In the absence of a water use permit, other permit issuance will not be considered. On average, water permits take about three months. The term also is the maximum for any permit to be issued pursuant to the laws of Estonia. 
The second permit is not less important for the Environmental Impact Assessment (EIA). If it is found that the operations may have a significant impact on the environment, the permit issuance process can be stopped. The EIA can be done automatically if the activities are provided for by law, as defined in Annex I of the EIA Directive. However, only in exceptional cases can aquaculture activities be the subject of compulsory assessment. In Estonia the EIA is generally required for higher production volume aquaculture companies with an annual consumption of more than 200 tons of feed. However, that should not be misunderstood to mean that companies consuming less feed never get an EIA. During the EIA other permitting procedures are suspended and may be renewed only after completion of the EIA. If a company decided to carry out an EIA, the permit issuance is extended by a term of 6 months. Assessment of the need for an EIA takes a maximum of three months. EIAs are rarely appealed in Estonia. If there are appeals, non-governmental environmental organizations have a stronger position than the administrative court. 
Permit procedures in Latvia. There is also no special permit for aquaculture activities in Latvia. The permit to use water resources is required if you use not less than 10 m3 of ground water per day. Permits are issued by the regional environmental departments. A building permit may be required for structures starting at a certain size, which must be issued prior to the permit for use of water resources. Water resource permits in Latvia take about two months and the construction permit consideration about 1 month; but, it can be longer depending on the circumstances. 
The EIA in Latvia also depends on the types of activities under the EIA Directive that are subject to an EIA, and which only require analysis or assessment. 
As in Lithuania, so too in Latvia a test is performed to determine whether or not to carry out an EIA for ponds covering an area of over 10 hectares or to build an appropriately sized reservoir filled with water resources. The EIA is initiated by an operator who is going to carry out aquaculture activities. An EIA is recommended as soon as possible, because in order to obtain permits for aquaculture, it is necessary to submit the EIA report to public bodies or the municipality depending on type of the permit. The procedure takes 40 days for a screening EIA, four months for a EIA. 
The EIA procedure is similar in all three Baltic States subject to the same EIA Directive. 
Similarly, permits are issued in a similar fashion in Latvia and Estonia: in both countries, a water permit is mandatory as is a building permit if there are plans for industrial buildings. However, there are differences, e.g., in Estonia, fish breeding requires a separate water permit if the annual fry production is one ton or more. Another permit is required to use 5 m3 of ground water. Meanwhile, one does not need separate permits for fish breeding in Latvia, but must have a permit if daily consumption of groundwater is 10 m3 or more. In Lithuania, for example, if daily consumption of ground water is 10 m3 one must get the Integrated Pollution Prevention and Control (IPPC) permit; it takes up to 2 months (Table 3). In Estonia one must first get the permit for water, then building, while the procedure is reversed in Latvia. The duration of these procedures is 3 months in Estonia and 2 months in Latvia. Although the EIA analysis and requirements are similar in Estonia and Latvia, as they are governed by a common EU-wide Environmental Impact Assessment Directive, the duration varies, e.g., in Estonia it reaches 6 months, in Latvia 4 months. It is noteworthy that in Estonia in order to carry out aquaculture in the Natura 2000 region, an EIA is mandatory, regardless of whatever the conclusion. In Latvia and Lithuania the Natura 2000 region has more demanding requirements, but an EIA is not absolutely necessary. The first conclusion drawn is regarding the need to carry out an assessment and if it is established that there is a potential impact on the environment an assessment is carried out. In Latvia and Estonia, the legal regulation of the aquaculture sector and the administrative burden is much lower than in Scandinavia, as the sector’s production volumes compared with the Nordic countries is not high. Although the administrative burden is not too high, it would be useful to adjust some aspects, particularly in relation to the threshold limit for production for additional requirements and permits. Simplification of permit issuance procedures is proposed, especially environmental permits, and to acceleration the process for companies with lower production; higher requirements and tighter controls on companies whose production volumes and pollution rates are greater can remain. Most permits in Latvia are open-ended, and Estonia requires an extension only after an average of 5 years. In Estonia common aquaculture activities are controlled more by permits, while in Latvia legislation plays that role. Administrative procedures are more flexible in Estonia. The supervision of aquaculture in Latvia is mainly performed by the Food and Veterinary Service. Several institutions perform this task in Estonia, for example, the Environmental Inspectorate, Veterinary and Food Board, and other permitting authorities. 
Simplification of administrative procedures for aquaculture in Estonia is proposed by extending the terms or cancelling permit requirements altogether for unchanging activities in terms of technology, environmental protection, and territory. We propose to codify these requirements, abolish some of the permits, leave more flexibility, and restrict the actions of permit-issuing authorities. Steps to improve coordination and different authorities carrying out operational control are also proposed. 
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Figure 2. Problems aquaculture companies had starting up due to administrative procedures were assessed in Latvia and Estonia (0 means no problem, 10 means big problems).
The evaluation of the Latvian and Estonian aquaculture operators survey results (Figure 2) shows that administrative procedures for environmental protection, veterinary and food protection, staffing, accounting, and the tax system rarely score an administrative burden of more than 5 points out of 10. The environmental administrative burden in Latvia amounted to an average of 5.3 points on the 10 point scale, and compared with other areas has caused the most administrative difficulties. Ensuring environmental requirements are met by aquaculture companies in Estonia was assessed 4.3 points out of 10. Compared with the Nordic countries, Latvian and Estonian aquaculture operators rated administrative burden more favourably [26].
1.3. An Overview of Lithuanian Aquaculture Sector Legislation and Administrative Burden
Lithuanian fishery sector program objectives for 2007-2013 were implemented taking into account the principles of sustainable development, because fishery sector development can increase negative impact on the environment and protected animals, especially fish species and their habitats. The environmental assessment was conducted taking into account solutions to the tasks included in the programs, changing environmental problems, and Lithuania’s efforts to fulfil EU obligations in the areas of environmental and natural resources.
Comprehensive action program tasks associated with the aquaculture environmental impact analysis are in Table 2 [19].
Table 2. Environmental Impact Assessment Analysis 
	Program objectives
	Assessment explanation
	Environmental consequences if
the program is not to be implemented

	6. Modernize aquaculture farms
	The implementation of the task solutions would improve the state of the environment and have a direct and long-term positive impact on employees’ quality of life and public health, landscape, cultural heritage and real estate, indirect medium-term effects on fish stocks (to improve natural water resources restoration planting fish options), and direct short-term effects of water quality (water pollution discharging pond water would be decreased). However, it would have an indirect long-term negative impact on biodiversity, because the transition to intensive aquaculture could potentially cause a reduction in habitat for some species, especially birds 
	The current trends of extensive aquaculture remain: water pollution in drainable pond water and good living conditions for various water birds

	7. Greater aquaculture company productivity and competitiveness 
	Achievement of objectives would have a direct cumulative positive impact on public health (better product quality) and indirect medium-term positive effects on wildlife (fish) resources: increasing aquaculture production in the market would reduce the need for natural resources in the market and thus the fishing pressure on natural resources
	The current trends of extensive aquaculture remain and aquaculture farm productivity is relatively small

	8. Secure farm fish health and quality
	The implementation of the task solutions would improve product quality and would have a direct and long-term very positive impact on public health 
	The current trends of extensive aquaculture remain, product quality improvement trends that can only be determined by the company's available financial resources

	9. Promote marketable, valuable fish species cultivation
	Achievement of objectives would have indirect long-term positive effects on wildlife (fish) resources-increasing aquaculture production in the market, reducing the need for natural resources in the market and thus the fishing pressure on natural resources
	The current trends of extensive aquaculture remain; new, marketable, and valuable species cultivation is developed only by company that have the financial resources required

	10. Reduce the damage done to fish farmers by fish eating birds
	Achievement of objectives will have direct short-term positive consequences for quality of life (decreased losses of fish due to damage caused by birds), but will have direct negative synergistic effects of wildlife resources and biodiversity, as the measures to regulate fish eating bird populations will reduce them
	Fish eating bird populations live according to the natural patterns of nature, competing with man for fish stocks, including those grown in aquaculture farms

	20. Increase the competitiveness of very small and small companies
	Achievement of objectives will not impact the environmental
	

	22. Stimulate the search for new markets and improve marketing tools
	Achievement of objectives will not impact the environmental
	

	23. Improve product quality, encourage competitiveness, and expand range
	Implementation of the task will have temporary indirect positive effects on public health (improve product quality)
	

	31. Increase the economic and social wellness of the fisheries region; increase the value of the fishery and aquaculture products 
	Implementation of the task will have permanent indirect positive consequences for quality of life (increase people’s comfort level at home and at work)
	Current social ills remain: 
various fishery regions have various problems 

	35. Strengthen institutional administration abilities
	The implementation of the task solutions will have indirect long-term interacting positive consequences for wildlife (fish) resources and improve resource management and control 
	Resource use 
management and control 
problems addressed 
using local resources


All operators planning aquaculture activities must have veterinary approval and be included in the list of State veterinary control subjects, with the exception of food business operators. Veterinary approval is issued by the Territorial State Food and Veterinary Service for an indefinite period. If aquaculture company water use intensity is greater than or equal to 10 m3/day, it must obtain the Integrated Pollution Prevention and Control (IPPC) permit issued by the regional environmental protection departments (RAAD). Detailed aquaculture sector legislation and the list of necessary permits, issuing authorities, terms, and related legislation are presented in Table 3.
Table 3. Description of the Legislation and the Documents Defined Therein Governing Aquaculture Business in Lithuania
	Title of the document and the issuing authority
	What activities or public service the document is issued for 
	Deadlines for the issued document’s provision/public service
	Related legislation

	Veterinary approval and registration of State controlled veterinary subjects, with the exception of food business operators.
The document is issued by the Territorial State Food and Veterinary Service.
	-Activities for which the veterinary approval is granted: aquatic animal holding company; fish farm company. 
-Activities which the operators must register: aquaculture animal dealer.
	-Entities are issued a health attestation for an indefinite period.
-The Territorial SFVS entity must verify compliance with the requirements set out within 7 working days of the request.
-veterinary confirmation/temporary veterinary confirmation is given to an entity or a written reasoned refusal to grant veterinary confirmation/temporary veterinary confirmation is provided no later than 30 days from receipt of all properly formatted documents necessary for veterinary approval/temporary veterinary approval.
	Order No. B1-146 “Regarding approval of requirements for veterinary approval of state veterinary control objects, except for food business operators” of 1 March 2005 of Director of the State Food and Veterinary Service (Official Gazette, 2005, No. 31-1025; 2012, No. 82-4321).

	Veterinary documents: certificates.
The document is issued by a public or private veterinarian with the appropriate territorial state food and veterinary service authorizations conferred on him.
	Animals, animal products, animal feed, and other State Food and Veterinary Service controlled goods sold in the Republic of Lithuania, the European Union Member States, or exported to third countries.
	Not more than 14 days.

	Order No. B1-288 “Regarding Approval of the description of the veterinary documents issuance” of 21 May 2008 of the State Food and Veterinary Service  (Official Gazette, 2008, No. 61-2334)

	Integrated Pollution Prevention and Control (IPPC) permit issuance.
The document is issued by Regional Environmental Protection Departments (RAAD).
	Entities with
stationary business facilities that are not named in the 1st annex under equipment must have permits when:
1. 10 m3 of water/day or more is taken using their own devices from surface or underground water reservoirs and consumed or supplied to other water consumers.
2. 5 m3 or more contaminated household or industrial wastewater is discharged into the environment/day (surface water, filtering equipment, storage tanks, agricultural irrigation fields, etc.).
	-Within 30 working days of receipt, the RAAD decide to accept the application or return it with comments submitted.
-Permit is issued within 60 days, calculated from the date of acceptance of the RAAD application.
Exception: companies treating hazardous waste and waste provided for in the Lithuanian Minister of Environment Order No. D1-122 of 02/03/2005.
-The permit is issued/updated or altered only once a company submits a surety bond or bank guarantee for the implementation of measures for waste management activities provided for in the decommissioning plan.
	Order No. 80 “Regarding approval of the integrated pollution prevention and control permitting, renewal, and cancellation rules” of 27 February 2002 of Lithuanian Minister of Environment (Official Gazette, 2002, No. 85-3684; 2005, No. 103-3829; 2006, No. 120-4571; 2007, No. 5-230, No. 106-4358, No. 
133-5410; 2008, No. 88-3546; 2009, No.1-12, No. 126-5457; 2010, No. 135-
6909; 2011, No. 16-771, No. 21-1038, No. 28-1355, No. 88-4223). 
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=181470&p_query=atliek%C5%B3%20tvarkymo

	Permit to install an artificial impassible surface body of water.
The document is issued by the municipality 
The Ministry of Environment’s Regional Environmental Protection Department and Lithuanian Geological Survey 
The Regional Environmental Protection Department and the National Park, Biosphere Reserve, State Reserve Authority

	-Artificial impassible surface bodies of water installation.
-When planning to install more than 0.1 hectares of artificial water body or other body size in a karst region, the information referred to in paragraph 17 must be submitted in writing.
-Constructing an artificial body of water in a state park, a biosphere reserve, or national security in the buffer zone of the reserve, including Natura 2000 sites located in these areas.
-When installing in a state reserve, biosphere polygon, or the Natura 2000 site, which is not an area protected by the Authority.
	Individuals’ requests must be examined within 20 working days of receipt by the institution.
	Order No. D1-590/3D-583 “Regarding approval of the description of impassible artificial surface water body installation and maintenance of environmental requirements” of 12 July 2012 of The Minister of Environment of the Republic of Lithuania (Official Gazette 2012, no. 84-4421)
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=430236&p_query=&p_tr2=2

	Environmental Impact Assessment (EIA).
The document is issued by the Environmental Protection Agency and the Ministry of Environment’s regional environmental protection departments.
	-The Environmental Impact Assessment is mandatory when:
1. dams and other equipment are installed for water retention or permanent storage (more than five million m(3) of water or when the surface area is more than 250 ha)
2. discharge redistribution between river basins (where the annual redistribution is over 100 million m(3) of water) and water resource redistribution between river basins (where the multi annual average basin abstraction discharge is two billion or more m(3) of water per year and redistribution is over 5% or more of this discharge)
-Economic activity requiring an environmental impact assessment:
1. fish farming (at sea or in ponds with an area of more than 5 ha)
2. Dams or other installations designed for the retention or permanent storage of water (between 200, 000 and five million m(3) or when the water surface area is between 10 and 250 ha)
-According to Lithuanian legal requirements, an environmental impact assessment must be carried out if the economic activity is likely to have significant effects on Natura 2000 sites.
	The maximum duration of EIA procedures:
1. EIA screening conclusion: 20 working days
2. Reconsideration of EIA screening conclusion initiated by interested parties: 20 working days
3. Submission of the EIA organizer, client, EIA entities proposals (requests) to revise the screening conclusion: 10 working days
4. Informing EIA participants of reconsideration of screening conclusion: 10 working days
5. Consideration of submitted supplemental information (for EIA entities upon request), when necessary: five working days
6. Adoption of final screening conclusion: 5 working days
7. Public announcement regarding the prepared EIA program (before submitting it to EIA entities): 10 working days
8. Receiving the environmental impact assessment conclusions on the EIA program: 10 working days
9. Receiving the environmental impact assessment conclusions on the supplemented or corrected EIA program (if necessary): 5 working days
10. Environmental impact assessment program confirmation: 10 working days
11. Supplemented or corrected EIA program confirmation (if necessary): 10 working days
12. Environmental impact assessment report publication procedure: 20 working days
13. Receiving the environmental impact assessment conclusions on the EIA report and proposed possible economic activity: 10 working days
14. Receiving the environmental impact assessment conclusions on the supplemented or corrected EIA report (if necessary): 10 working days
- Adoption of a decision on whether proposed economic activity in the chosen site in view of its nature and impact on the environment: 25 working days or 50 working days If the EIA report was prepared improperly or it does not provide enough information to reach a decision, the responsible authority may require supplementation or clarification of the report, involve consultants, and in the case of a cross border EIA, decision-making procedure may take an additional 25 or more working days
	Law on the Environmental Impact of Proposed Economic Activity No. I-1495 of 15 August 1996 of the Republic of Lithuania (Official Gazette, 1996, No. 82-1965)
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=453920
Order No. D1-311 “Regarding approval of procedure for proposed environmental impact assessment document examination by the Ministry of Environment and its subordinate institutions” of 23 June 2006 of the Lithuanian Minister of Environment
http://www3.lrs.lt/pls/inter3/dokpaieska.showdoc_l?p_id=279856

	Issuance of permits to build (demolish) structures.
The document is issued by building permit departments in municipalities.
	A building permit is issued to the builder (developer). A permit to build new buildings, remodel existing structures or perform a general overhaul, perform cultural heritage building procedural construction both on the construction site and beyond its limits (according to the design conditions and engineering networks and communications designed).
	45 working days.
	


Environmental impact assessment in Lithuania is regulated by the Republic of Lithuania Environmental Impact of Proposed Economic Activity Law. Compared with the Baltic region, especially Scandinavia, environmental requirements in Lithuania are not an essential obstacle for the development of aquaculture business in practice, because new start-up companies belong to the SME segment and are not big enough that an EIA is mandatory. For example, according to the administrative procedures, since 2010 the most complicated EIA assessment in Lithuania establishing aquaculture companies and modernizing existing production facilities in the aquaculture sector was optional in all screening conclusions. 
There were several main criteria for making an EIA screening conclusion in pond aquaculture:
· work planned for the river section will not have a negative impact on nearby cultural heritage
· the proposed economic activity falls outside and is not adjacent to the European ecological network Natura 2000 site
· after reconstruction structures will be put in order, which are currently in a state of emergency
· construction waste generated during reconstruction will be given away to waste handling companies
· noise caused by the mechanical operation of the pond during the execution of the reconstruction work will be insignificant, will not exceed the noise limits, and will be restricted to working hours
· proposed economic activity will not create physical and biological contaminants
· recreational conditions of water bodies scheduled for cleaning will improve once the business is completed
· the proposed economic activity will not cause public discontent
· there are no protected territories or objects in the location proposed for economic activity
· the sludge expected to be dug from the pond is free of heavy metals contamination
There are several main criteria for coming to a conclusion regarding closed aquaculture system complex installation where the average production capacity reaches 200 tons per year:
· proposed location of economic activities falls outside protected areas
· there is no record of cultural and archaeological treasures 
· the territory selected for economic activity is in a remote location
· heat and facilities required for the production process will come from the geothermal heating system installed in the territory, so there will be no air pollutant emissions
· according to a certificate provided by the Department of Hydrology of the Lithuanian Hydrometeorological Service, additional water discharges into the lake though a nameless tributary of the lake will not have a significant impact on the water level, because it is flowing
· treated wastewater will be discharged to the established norms and will be monitored 
· there is no requirement for a mandatory environmental impact assessment in screening, evaluating the proposed economic activity’s potential environmental impact, and local issues of the proposed economic activity
When registering an aquaculture company or farm, various institutions administer and issue the necessary permits to start a business: The Lithuanian Geological Survey, regional environmental protection departments of the Environmental Protection Agency and the Ministry of Environment, Territorial State Food and Veterinary Service, Building Permit Departments in municipalities. Gathering all the information about the required administrative procedures is complicated, because there are no specific requirements to systemize permits and other administrative arrangements for the establishment of the sector’s businesses. All of this information (requirements and recommendations) could be hosted in one electronic environment, e.g., the Department of Fisheries website.
These problems are also identified in the aims and objectives of the 2011-2019 Lithuanian Information Society Development Programme that was approved by the Government of the Republic of Lithuania on 16 March 2011, Government Resolution No. 301. One of the goals of this program is to encourage residents to use public and administrative services electronically, ensure data transfer quality and the functioning of search facilities, thereby contributing to the development of e-democracy. Several state institutions and bodies (which implement electronic provision of public and administrative services on the basis of internal business processes, rather than the provision of these services as set forth by law) deal in information that supports public and administrative services. It happens because most of the electronic provision of public and administrative services is integrated. At present, too few public services are transferred to the electronic environment in Lithuania, and they are too seldom used. The main public and administrative services (income and assets declarations, job search, issuance of identity documents and others) are transferred to the electronic environment less in Lithuania than in EU countries. According to Eurostat data, 60% of the main public and administrative services are transferred to the electronic environment in Lithuania in 2009, while the EU average is 74%. We propose to solve this problem by transferring as many public and administrative services as possible to the electronic environment, thus ensuring a comprehensive service transformation and to ensure that services are provided centrally, as well as encourage public sector bodies to acquire ICT resources services and to inform the population about the availability of legal information available on the internet, encourage them to electronically submit their comments and suggestions, and also to influence the decisions of government.
Part of the problem is solved creating the “e-government gateway” e-government services portal www.epaslaugos.lt. One can find information and links in the portal to all the most important administrative and public electronic services offered in Lithuania. Some of them can be ordered in the portal itself, and if the service can only be ordered on the provider’s website the user is redirected to it automatically. Electronic government portals include all types of business, but the administrative procedures are provided only according to large business fields such as agriculture and environmental protection, real estate and infrastructure.
The establishment of an aquaculture business venture/farm requires environmental, food safety and veterinary, construction and infrastructure building permits, which are issued by state agencies. Each of them has its own information system where the query is redirected to the e-government portal. For example, the IPPC environmental permits causing operators the most concerns are accessible from the environmental permitting system (ALIS), which provides electronic services to natural and legal persons. The environmental impact assessment certificate can be ordered in the system as well. 
In Lithuania, territorial planning requirements have been reduced in the new version of the Law on Territorial Planning, wherein the responsibility of drafting detailed plans is transferred to the municipality and not the entity. 
In assessing the administrative burden on the company it can be divided into two parts; the first is related to the establishment of the company, various certificates and permits; the second with getting support if the company applies for it. In order to reduce the administrative burden placed on the beneficiaries of 2007-2013 programming period EU fishery sector financing (EFF), several information technology (IT) measures are already in place for the convenience of the beneficiaries and the EU fishery sector support administering authority–the Ministry of Agriculture (together with the National Paying Agency), which has implemented a series of real steps for applicants and project executors to reduce administrative burdens: 
· when necessary, data is obtained directly from the Residents’ Register Service, the State Social Insurance Fund Board under the Ministry of Social Security and Labour, or the State Tax Inspectorate 
· the NPA has the ability to access other databases and registries, thus trying to use as many different registries and state information systems for protected data without disturbing the fishery sector applicants and beneficiaries and thereby reducing paperwork 
· limitation of supplementary documents from applicants submittable on paper 
· simplified documentation procedures 
· no more mandatory provision of certified copies of the application and accompanying documents 
· applicants and beneficiaries have the opportunity to get informed and get assistance in different ways (in writing, by email, phone) 
· the EFF communicates by electronic means because that speeds things up and increases efficiency, saving time for stakeholders and creating a more convenient communication mechanism 
· low-value projects under separate measures of the 2007-2013 Operational Programme for the Lithuanian Fisheries Sector get a simplified implementation procedure 
Ensuring that the beneficiaries (project executors) receive the information using the electronic data interchange system, as well as ensuring that EU support for the administering authority does not require redundant information is provided for in the Common Provisions Regulation for the 2014-2020 financial perspective period.
The following actions are expected to further reduce the administrative burden on EMFF beneficiaries: 
· to effectively use existing best practices in reducing administrative burdens in the 2007-2013 programming period 
· to analyse the administrative process of grant applications in order to identify and eliminate unnecessary or redundant processes/steps and the use of IT systems as efficiently as possible setting targets for grant application process administration 
· to ensure that the information systems administered by the NPA allow applicants to join the information systems and receive the required data on the operational status of projects implemented with EMFF support funds 
· to develop information systems which would ensure two-way communication between the applicant and the NPA for the institutions and agencies that fall into the Ministry of Agriculture regulatory field 
· to more broadly use the simplified costs method 
· to update the existing information systems introducing maximum process automation capabilities (administrative processes, spot checks, etc.) 
· to actively cooperate with other state institutions in order to reduce repetitive visits to EMFF beneficiaries [20] 
Research was carried out in order to evaluate the administrative burden on aquaculture companies. The research results are presented in Figure 3. The electronic version of the questionnaire was posted online: 
http://apklausa.lt/f/akvakulturos-imonems-ukiams-tenkancios-administracines-nastos-tyrimas-mkrr5c2.fullpage. 
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Figure 3. Preliminary results of the Lithuanian aquaculture company survey on administrative burden for the establishment of aquaculture business (1 – not problematic; 5 – very problematic) 
The study included all aquaculture companies (except for pond aquaculture ventures established more than 10 years ago) registered on the State Food and Veterinary Service list of entities under official veterinary supervision, excluding food handlers that are issued veterinary approval numbers. About 73% of total respondents effectively participated in the survey.
Based on survey results (Figure 3) the administrative procedures for establishing a small RAS aquaculture company takes about 2 months in Lithuania. 
Respondents indicated that the most problematic requirement is building permits (in cases when it was necessary) and project coordination and structure commissioning. Environmental project coordination, the IPPC permit, and EIA screening procedure complicate the company establishment process. Veterinary compliance was not evaluated by the respondents as a factor constituting underlying problems. However, respondents indicated that high taxes on newly created companies and permit issuing authorities’ lack of competence related to URS are the main problems that should be solved.
Requirements for financial accounting have now been simplified with the emergence of small partnerships and rebates for operators with accountancy.
1.4. An Overview of the Coordinated Territorial Planning System in Lithuania
The beginning of integrated management in Lithuania is associated with general/integrated planning on the national (general national plan), regional (county general plans), and local (city, administrative unit general plans) levels. General plans are key national and regional development and security documents. Therefore, biological and landscape diversity protection and proper management of protected areas are largely dependent on the quality of general planning document preparation and implementation [31].
Based on sustainable EU guidelines for the strategic development of aquaculture, sustainable aquaculture development and economic growth can be ensured by coordinated territorial planning. As has been emphasized, aquaculture is more sensitive to the effects of pollution than fishery, so is important to create inland area, territorial water, and coastline risk and impact cartograms and submit them to the European Maritime Safety Agency. These cartograms should include information about facilities and the actions that could affect water quality, the measures taken to solve the problems, monitoring activities, new relevant projects, etc. Coordinated planning of certain areas of the INSPIRE Directive requirements for aquaculture cover the necessary resources and the environmental impact information systemization and accessibility. European Parliament and Council Directive 2007/2/EC (INSPIRE) came into force on 15 May 2007, and has to be completely realized by 2019. This directive aims to make European Union territory spatial data (such as air and water pollution and metrological data, digital map objects: roads, rivers, etc.), mutually compatible and easy to reach, thus ensuring a coordinated inter-institutional cooperation in the field territorial planning.
In 2010 the Ministry of Agriculture (ŽŪM) submitted a Lithuanian state list of spatial data sets and the Directive implementation report to the European Commission. The report states that Lithuania is technically ready to implement many of the INSPIRE requirements and implementation is mostly limited by human and financial resources and the lack of complex legal and organizational procedures for the exchange of data. 
At the end of 2011 the implementation of the EU structural funds Lithuanian Territorial Information Infrastructure for the Implementation of the Priority Development of the INSPIRE Directive Measures project commenced (implemented by the National Land Service under the Ministry of Agriculture). One of the measures is the creation of the Lithuanian infrastructure for spatial information (LISI). LISI is designed to: 
1. accumulate state registries, registers, and state and municipal authorities spatial data set metadata in accordance with Government authorized institution approved methodology 
2. provide spatial data sets and related metadata in through the Lithuanian spatial information portal 
3. ensure the quality of services provided via the Lithuanian spatial information portal and required technological solutions 
4. coordinate and monitor the use of spatial data sets and related metadata 
5. ensure interoperability of spatial data sets 
As a coordinated territorial planning system, LISI aims for: 
1. it to be possible to combine different state and municipal authority and public institution spatial data sets from different countries 
2. spatial data sets to be accessible by variety of software tools 
3. public georeferenced spatial data sets to be linked with the municipal institutions that created them 
4. it be able possible to access the spatial data sets and the conditions for using the spatial data sets 
One of the results of the Lithuanian spatial information portal (LSIP) project is interactive public e-services provided through the portal the LEI created: management of spatial data on the internet, measurement and GRPK data verification, and consent to build communication lines, networks, and construct erections on state land, and the Land Foundation analysis and assessment. The spatial data management online e-service will allow the use of unified LISI resources dealing with geographic information relating to the collection and processing of public administration tasks; users collaborate in the development and publication of new geographic data. The provision of this service is planned to incorporate a broad range of groups into the thematic use of geographic data. The project is designed for e-services and is scheduled to transfer measurement data verification about compliance with GRPK data, as well as consent to build communication lines on state land or engineering networks providing public services to the electronic environment [39]. 
For example, through LSIP e-services information including the following sets of data is available:
1. Roads, rail, air, and water transport networks and related infrastructure and interfaces between different transport networks
2. Hydrographic elements, including the Baltic Sea area, and all other water bodies and elements related to them, including river basins and sub-basins
3. Land and/or water with set clear boundaries, which have recognized scientific, ecological, cultural, and other value, and international, European Union, and the Republic of Lithuania special statutory protection and usage (order) to achieve specific conservation objectives
4. Physical and biological surface coating of land, including artificial surfaces, agricultural areas, forests, (semi-) natural areas, wetlands, and water bodies
5. Soil and subsoil characteristics: depth, texture, particle and organic matter structure and composition, stoniness, erosion, where appropriate mean slope, and anticipated water storage capacity
6. Land resources, water abstraction facility sanitary protection zones, State Geological Information System data, potential pollution sources, river basins, basins, sub-basins
7. A georeferential land surface image obtained from an artificial land satellite or airborne sensors
8. Geographical location of buildings
9. These include engineering structures or mixed-type buildings and engineering infrastructure networks, such as local or municipal water supply, sewage disposal, heat, gas, oil or other fuels, technological pipelines, electricity transmission, and distance communication (telecommunications) lines with their power supplies and equipment 
10. The details of environmental monitoring measures, including observation and measurement by public authorities or on their behalf of emissions, environmental status, and other parameters of the ecosystem (biodiversity, ecological conditions of vegetation, etc.)
11. Industrial production plants and equipment, water abstraction facilities, well fields, mining sites, and warehousing space
LSIP information content and the administrative services set can be adapted to aquaculture business development through coordinated territorial planning. By conducting the environmental impact assessment procedure during the territorial planning using LSIP information administrative burden could be minimized. LSIP information can be used to determine strategically suitable sites for aquaculture, and most suitable freshwater areas for aquaculture, taking into account the existing infrastructure, surface freshwater quality and suitability for cultivation of freshwater species, as provided for in the sustainable EU aquaculture development strategic guidelines. They also recommend making use of all the opportunities that can provide coastal action to groups in territorial planning processes. These action groups, representing the great numbers of local stakeholders, can help involve the regions in the programming and management of resources. The Fisheries Local Action Groups (FLAGs) network brings together locations suitable for fisheries in Lithuania. Two criteria were taken into account in shaping the territory where FLAGs can develop and organize their activities: these are administrative areas where bodies of water compose more than 4% of the total land area and more than 50 people are employed in the fishery sector there. FLAGs’ objective is to make effective use of the European Fisheries Fund (EFF) support and strengthen the development of the territory represented (the fisheries region). FLAGs prepare and administer the represented territory’s development strategy, which is implemented through local projects, participates in decision-making processes, cooperates with the socio-economic partners, supports territorial and international cooperation contacts, participates in training, and provides advice. At least 50% of the FLAGs governing body with decision-making power are representatives of the fishery community, up to 25% are fishery business representatives, and up to 25% are the region's local fishery authorities. Ten FLAGs operate in Lithuania; they drew up new development strategies from 2010 to 2013. Assessing the project proposals submitted by FLAGs during 2012-2013, which were consistent with the assessment requirements, about 15% of funds were requested for aquaculture. The main instrument was diversification and development of the company. Although the FLAGs network covers most of Lithuanian aquaculture, only pond aquaculture companies competed for development support (except for one RAS). An analysis of FLAGs development strategies found lacking further development of the aquaculture sector analysis evaluating site suitability, applicability of the different methods of aquaculture, and regional and socio-economic aspects. Potential development of aquaculture in the region is provided only for existing operators of the sector. 
1.5. The Lithuanian National Fishery sector Strategic Plan for 2007-2013 and an Overview of the Action Programme’s Implementation 
The aquaculture sector was not distinguished in the National Fishery sector Strategic Plan 2007-2013 (Plan).
The Plan emphasizes the need to focus on the rational use of fish resources, improve environmental quality, to create better conditions for minor and small enterprise development, and promote lifelong learning. Increasing fishing company competitiveness and efficiency were provided for, as well as to encourage investment in the diffusion of innovation, development of new technologies, collaboration between scientists and fishery operators, and pilot projects in fisheries development. To achieve social cohesion in the priority areas, improvement of working conditions in the fishery sector was provided for, as well as increasing investment in human capital (education, new technologies), a busy fishing surplus labour shift into other economic activities, attraction of young people into the fishery sector, and gender equality promotion and inclusion in the fisheries local action groups. Aquaculture fish product range was set to be expanded to meet the growing demand from consumers. 
The main aims and objectives set in the National Strategic Plan had to be implemented by the year 2013, in accordance with the 2007-2013 Operational Programme for the Lithuanian Fisheries Sector (Action Programme), which provided for the implementation of measures financed from the European Fisheries Fund. 
Scientific and human resources were provided for to support the use of the opportunities in the fishery sector for employee training and professional development, strengthening company abilities to adapt to market needs, and promoting advanced technologies. The main purpose of education and human resources in the fishery sector is staff capacity building and effective research utilization for fishery purposes. To achieve this objective the following tasks were set in the Plan: 
1. develop of applied research for fisheries 
2.  ensure a wider application of information technology in the fishery sector 
3. create a continuous training system covering fisheries training organization, and administrative management skills 
4. train of fisheries workers further
5. retrain of fishermen leaving commercial fishing 
6. attract young people to fisheries activities 
7. ensure women and men’s equal opportunities in the fishery sector 
8. seek to increase investment in research to 3% by the year 2010 (up to the EU average, up to 2% in Lithuania) with the understanding that the development of the fishery sector is inseparable from scientific and human resources development 
9. develop scientific research, with emphasis on economic, social, and environmental expediency 
10. develop and implement human resources development training, professional development, and the re-qualification system 
1.5.1 Analysis of the Implementation of the Measures Planned and the Results Achieved
Formulating aquaculture development goals and objectives, strengths and weaknesses, as well as opportunities and threats were taken into account. The main purpose in the aquaculture sector was strengthening the competitiveness of aquaculture farms and increasing quality and range of production. To achieve this objective the following tasks were set: 
1. modernize aquaculture companies by coordinating possibilities to strengthen the protection of the environment and biodiversity 
2. seek greater aquaculture company productivity and competitiveness 
3. encourage the development of ecological fishery 
4. ensure good health and quality of farmed fish 
5. promote the cultivation of marketable and valuable species 
6. reduce fish-eating birds’ harm to fish farmers 
In line with these objectives during 2007-2013, progress has been made in increasing aquaculture production and productivity, employability, ensuring the quality of farmed fish, and the cultivation of valuable species. Detailed information on aquaculture production, the dynamics of their strategic period, cultivated species diversity, and its evolution is presented in the Aquaculture Sector Development Trends in Lithuania section. 
The Lithuanian fishery sector implementation forecasts were submitted preparing the Plan as well. During the 2007-2013 period the aquaculture sector produced 90% more than it did in 2005.
According to ŽŪMPRIS data, Lithuanian total aquaculture production amounted to 4,210 tons in 2013, results exceeding 2005 by 109%. A 10% increase in fishery employment was planned by 2013 compared with 2005, another criterion that exceeded forecasts: fishery employment was 38% greater in 2013 than it was in 2005. According to ŽŪMPRIS data, 459 people were employed in the Lithuanian aquaculture sector in 2013: 406 at pond farms and 53 at RAS companies. 
A 15% increase was planned for other strategic targets, such as volume of production harvested and marketed (tons per employee). In 2013, compared with 2005, this indicator increased by 52% and amounted to 9.17 t to 10.12 t at aquaculture ponds companies and 2.4 t at RAS companies. Growth and marketed output per worker at RAS companies was low because newly established companies are still not functioning at full production capacity or have not had time to realize production. 
The National Strategic Plan set out the main goals and objectives that have been implemented in five priority fields Action Programme. The implementing measures of aquaculture sector development mainly included priority axis 2: aquaculture, inland fishing, processing and marketing of fishery and aquaculture products. These measures were meant to help modernize aquaculture farms, provide them with advanced technology, promote new techniques that improve environmental quality, and reduce the negative impact on the environment to ensure high quality aquaculture production at companies farming fishery ponds.
According to the first measure of the second priority axis, “Investments in aquaculture companies”, investments were made in aquaculture farm construction, installation, and upgrades seeking to commercialize. There was also staff training support for aquaculture companies. National spatial planning needed to be followed during implementation this measure, namely environmental impact assessment and construction permits laws, thereby ensuring the sustainability of investments in aquaculture. According to NPA data, this measure paid out 13.87 million LTL to Lithuanian aquaculture farms in 2007-2013. During the strategic period the amount of aid paid under the “Investments in aquaculture companies” measure is shown in Figure 4. 
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Source: NMA
Figure 4. The amount paid to Lithuanian aquaculture farms under the “Investments in aquaculture companies”, measure in 2008-2013.
Under the second priority axis of the European Fisheries Fund (EFF) provides compensation for aquaculture production methods helping to protect and improve the environment and conserve nature, under the use of “Water environmental protection measure”. This includes measures designed to encourage the development of an organic, as well as sustainable aquaculture system, participation in the Community Eco-Management and Audit Scheme, to introduce forms of aquaculture, including environmental, natural resource, genetic diversity, landscape protection and quality improvement, as well as other measures to comply with special environmental constraints applicable to Natura 2000 sites, as referred to in Regulation (EC) No. 1198/2006 Article 30. According to NPA data, this measure paid out 23.69 million LTL to Lithuanian aquaculture farms in 2007-2013, and compared with investments in aquaculture companies more than 70.5% went to ensure environmental protection. During the strategic period the amount of aid paid under the “Water environmental protection measure” is shown in Figure 5. 
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Source: NMA
Figure 5. The amount paid to Lithuanian aquaculture farms under the “Water environmental protection measure”, in 2008-2013.
Investment in fishery products and aquaculture processing and marketing was supported under the second priority axis “Investments in processing and marketing” measure. Funds were allocated for fish and aquaculture product processing company development, equipment modernization, and marketing improvement. According to NPA data for 2007-2013, 54.7 million LTL was paid out under the Lithuanian fish processing and aquaculture company modernization and marketing improvement measure. Processing companies using more imported raw fish benefited from these funds, while aquaculture product processing remained undeveloped because most of the aquaculture production is sold unprocessed. During the strategic period the amount of aid paid under the “Fishery and aquaculture company product processing and marketing” measure is shown in Figure 6. 
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Source: NMA
Figure 6. The amount of aid paid to Lithuanian aquaculture farms under the “Fishery and aquaculture company product processing and marketing” in 2008-2013.
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Source: NMA
Figure 7. The amount paid to Lithuanian aquaculture farms under various measures in 2007-2013.
Under the third priority axis “Measures of common interest” the aquaculture sector can be assigned the Development of new markets and promotional campaigns “collective action” measure. It is applied on a larger scale than that of a private company; generally applicable measures contribute to the implementation of the common fisheries policy objectives, e.g., fisheries and aquaculture product advertising campaign preparation, fishery sector image campaigns, market surveys, etc. 
According to NPA data, this measure paid out 3.06 million LTL to Lithuanian aquaculture farms in 2007-2013.
As is clear from Figure 7, the most support is paid out for processing and marketing but as previously mentioned companies not related to aquaculture could also get these funds. 
2. Analysis of Aquaculture Sector Develops Trends Around the World, in the European Union, and Other Countries in the Baltic Region
Methodology used: it is an analytical overview of trends in the economic development of aquaculture in the world, the European Union and other countries in the Baltic region prepared using official statistics and studies carried out by operators. 
2.1. Global Aquaculture Sector Development Trends 
According to Food and Agriculture Organization of the United Nations, about 50% of the total world consumption of fish production is grown in aquaculture, and that is predicted to grow to 65% by 2030. The December 2012 European Commission report states that aquaculture products account for about 25% of European consumption of fish and shellfish. Globally, the aquaculture sector growth rate per year averages 6.6% and is therefore considered to be the fastest-growing animal food production sector. By comparison, the aquaculture sector growth rate is higher than that of the world population (1.8% per year). Also, this sector contributes significantly to the improvement of general human nutrition. 
According to FAO data, total (freshwater, brackish, and saline waters) global aquaculture production in 2011 amounted to 83.7 million tons, while turnover was 338.5 billion LTL; compared to 2010, this is an increase of 7.2% and exceeded the previous year’s average annual growth in the sector. The dynamics of world aquaculture production 2004-2011 are presented in Figure 8.
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Source: FAO
Figure 8. Global aquaculture (including aquatic plants) production 2004-2011. 
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Source: FAO 
Figure 9. Global aquaculture production structure by type of water in 2011.
Globally, freshwater aquaculture represents 46% of total aquaculture production. Marine waters account for nearly the same amount, 47%, and brackish water aquaculture makes up the remaining 7%. However, in terms of the value of aquaculture production, freshwater aquaculture accounts for 55% and is significantly higher than the salt water (33%) and brackish water (12%) of the value of aquaculture production (Figure 9).
Most (about 91%) of aquaculture production is produced in Asia, and as for the remainder, 3.6% in the Americas, 3.2% in Europe, 1.9% in Africa, and 0.3% in Oceania. 3.2 Aquaculture Sector Development Trends in Europe. It is necessary to distinguish the European region into EU and non-EU countries in the context of the development of aquaculture. In 2010-2011 aquaculture production in Europe increased by 5.8%, from 2.53 million tons to 2.68 million tons, while output value rose 4.4%, from 26.68 billion LTL.
These results are consistent with the global sector development trend but the EU aquaculture sector is experiencing long term stagnation. For example, during the above-mentioned 2010-2011 period, EU (EU28) aquaculture production fell by 0.39%, while Norway alone experienced growth in aquaculture of 12.9%, while the rest of Europe rose 9.1%.
From 2004 to 2011 EU aquaculture production volumes decreased by 3.5%, while in other European countries and increased by 44% in Norway; aquaculture production increased in the rest of Europe by 19%.
Atlantic salmon is the most cultivated species in Europe, 1.3 million t in 2011, 13.1% higher than in 2010. About 80% of the Atlantic salmon is grown in Norway and 14% in Britain. Molluscs are the second most important product of aquaculture, mainly mussels (about 73%). According to FAO data, Spain (208,500 tons), France (76,800 tons), and Italy (64,300 tons) grew the largest quantities of mussels in 2011.
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Source: FAO 
Figure 10. Aquaculture production in Europe from 2004-2011.
Based on 2010-2011 data from the FAO, the third most important aquaculture species was rainbow trout, of which 244,010 tons, for 2.59 billion LTL were harvested in 2011 in Europe. The most rainbow trout were produced in Norway in 2011 (58,300 tons), but this species has been in demand in the EU country markets too. For example, Italy 38,000 tons of rainbow trout were sold in 2011, 14.6% more than in 2010; 33,000 tons in France (annual increase of 3.1%); and, 32,680 tons in Denmark (production unchanged). In Lithuania 40.7 tons rainbow trout were grown and sold in 2011. 
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Source: FAO 
Figure 11. Aquaculture product sales in Europe by species in 2011.
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Source: FAO
Figure 12. Rainbow trout sales in European countries in 2011. 
2.2. Aquaculture Sector Development Trends in EU Countries
EU consumption of fishery products in 2011 amounted to 13.2 million tons, of which about 25% were EU marine fishery production, 65% of imported products, and only 10% from EU aquaculture, i.e., 1.28 million tons (FAO data).
EU aquaculture sector development trends over the 1990-2011 period were different than the rest of the European countries and other regions of the world (Figure 13). However, there is a demand for aquaculture products. EU produced molluscs and crustaceans currently cover only 25% of these products in the consumer market, which is why the EU is only able to meet this demand by importing the rest. The European Commission Directorate-General for Maritime Affairs and Fisheries European Commission official magazine, Fisheries and Aquaculture in Europe, indicates the preliminary reasons for the EU aquaculture sector not meeting the needs of the market: 
·   too little marine space
·  global market competition 
·  administrative constraints (for example, licensing procedures) [44]
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Source: FAO 
Figure 13. Aquaculture and caught fish production volume in the world and the EU-28 countries from 1990 to 2011.
European Commission’s report of 9 April 2013 states that the EU aquaculture sector is in the doldrums, partly because of the lengthy licensing procedures and various inefficient administrative authorities. Following direct consultation with all stakeholders, the European Commission identified four key directions in which it is necessary to act in order to remove obstacles to the development of the aquaculture sector:
· the need to cut red tape
· provide more guarantees to those involved
· facilitate access to land and water
· increase the competitiveness of the sector and the need to ensure a level playing field, taking advantage of the competitive advantage provided by EU produced fish products [10].
It is also necessary to mention the EU’s stringent environmental safety requirements as compared to other major aquaculture regions of the world and the rest of Europe. 
In order to ensure sustainable development of aquaculture production, the potential impact on wild fish stocks and water quality must be taken into account. Investment in this sector has been limited due to lack of capital since the beginning of the current economic crisis. Nevertheless, the aquaculture sector has real possibilities to grow and meet the needs of European consumers, with particular emphasis on quality and sustainable production methods. 
Table 4. Aquaculture Production in EU Countries in 2011-2012
	Country
	Quantity in thousands of tons
	Annual change in %

	
	2011
	2012*
	

	Spain
	274
	267
	-2.78

	France
	226.0
	221.8
	-1.86

	Great Britain
	199.0
	198.9
	-0.04

	Italy
	164.1
	160.0
	-2.50

	Greece
	106.6
	116.5
	9.32

	The Netherlands
	43.7
	46.0
	5.11

	Ireland
	44.3
	45.9
	3.63

	Germany
	39.1
	39.9
	2.02

	Poland
	29.0
	34.0
	17.12

	Denmark
	34.9
	33.6
	-3.81

	The Czech Republic
	21.0
	20.8
	-1.18

	Croatia
	13.5
	15.2
	12.13

	Hungary
	15.5
	14.6
	-6.13

	Sweden
	13.4
	13.8
	2.35

	Finland
	11.3
	12.2
	8.42

	Romania
	8.4
	10.1
	20.77

	Portugal
	9.2
	8.0
	-12.29

	Bulgaria
	7.1
	7.6
	7.76

	Malta
	4.1
	7.4
	82.71

	Cyprus
	4.7
	4.0
	-13.37

	Lithuania
	3.3
	3.6
	9.20

	Austria
	2.0
	2.1
	4.35

	Other EU Countries
	3.3
	3.9
	19.17

	Total for 28 EU countries 
	1, 278
	1, 287
	0.69


*-Preliminary data


Source: Eurostat and FAO 
European countries lead the world in environmentally sustainable fisheries. The research results of Bergleiter et al. (2009) show that in 2009 organic aquaculture production was 25,000 tons in Europe, 20,000 tons in Asia, 2,000 tons in America, and about 1,000 tons in Oceania [5].
According to the preliminary data of Eurostat, EU countries harvested 1.29 million tons of aquaculture production in 2012, 0.7% more than in 2011 and 1.2% more than in 2010. 
Spain harvested the most in aquaculture in 2012, i.e. 267,000 tons, for 1.5 billion LTL, but compared with 2011 the volume of aquaculture production in the country fell by 2.78%. Aquaculture production in the EU is strongly concentrated in five countries: Spain, France, Great Britain, Italy and Greece. Detailed information about EU aquaculture production in 2011-2012 is presented in Table 4. 
According to the European Commission’s Scientific, Technical and Economic Committee for Fisheries (STECF) data, the EU-28 aquaculture sector had 14-15 thousand companies operating in 2011, which were classified as small to medium enterprises, which have an upward trend, i.e., the number of small enterprises in the EU increased by 9% from 2008 to 2011. About 80,000 workers were employed in the EU aquaculture sector during the period analysed, and the average annual salary in 2011 amounted to 79,300 LTL However, it should be noted that the average wage rate varies significantly among EU countries. For example, in Bulgaria an average annual aquaculture salary in 2011 amounted to 8,140 LTL, in Denmark it was 242,000 LTL, and in Lithuania pond aquaculture businesses (organic aquaculture) paid employees an average of 17,100 LTL [8].
According to FAO data, turnover in the EU-28 aquaculture sector in 2011 amounted to 12.11 billion LTL and was 7.7% higher than in 2010. According to preliminary data from the STECF, the EU-28 aquaculture sector gross value added in 2011 amounted to 5.17 billion LTL [34].
First place goes to molluscs, mostly mussels, in the EU aquaculture sector based on amounts produced: 36% (456,000 tons) of total EU aquaculture production. The second most important is the salmonid group, mostly rainbow trout and Atlantic salmon, respectively 179,000 and 171,000 tons. Detailed information about the most important aquaculture species in the EU-28 countries is presented in Figure 14. 
Based on the amounts produced, rainbow trout is in first place in the EU-28 fish aquaculture sector (Figure 14). Among the EU countries, Italy, France, and Denmark grow the most rainbow trout. According to STECF data for rainbow trout in the EU-28 aquaculture sector, about 532 million LTL of gross value added was created in 2011. Capital investment returns averaged 7.7%.
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Source: FAO
Figure 14. The most important aquaculture species, based on production volume, in the EU-28 countries in 2011.
In the common cost structure of rainbow trout cultivation the largest share (40%) is feed costs, about 16% is wages and salaries, and about 14% is planting material.  
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Source: FAO
Figure 15. Carp production in the EU-28 countries in 2011.
Cyprinid aquaculture production in the EU-28 structure compared to other species, ranks 6th. According to FAO, EU-28 countries produced 64,800 tons of carp for 459.5 million LTL in 2011, 4.5% less than in 2010. The Czech Republic raised the most carp, 18,200 tons (2.54% more than in 2010), Poland 14,400 tons (6.3% less than in 2010), and Hungary 10,800 tons (8.9% more than in 2010) Lithuania farmed and realized 3,060 tons of carp in 2011. Detailed information about carp production in the EU-28 countries is presented in Figure 15. 

2.3. Aquaculture Sector Development Trends in the Baltic Sea Region
The Baltic Sea countries aquaculture sector Situation Overview in 2013 prepared based on the EU Aquaculture Sector Economic Analysis (STECF 13-29) FAO statistical data. 
2.3.1. Aquaculture Sector Development Trends in Denmark
Aquaculture production development trends in Europe and other regions of the world, i.e. increasing fish consumption paired with declining natural fish resources, increase the incentives to invest in aquaculture business in many EU countries, including Denmark. Development of the Danish aquaculture sector has always been a fisheries policy priority. The main goals of the development of the Danish aquaculture sector have been aquaculture business profitability and economic efficiency and greater employability, but over the last decade the Danish aquaculture sector has been facing the rigors of a downward trend in production. According to the FAO data, in 2001-2011 their aquaculture production fell by about 16% (Figure 16). Now Danish aquaculture production is controlled by feed quotas. Feed costs are the greatest part of the general cost structure and account for about 40%. As the intensity of production and the production volume are directly dependent on the amount of feed consumed, feed quotas are regulated environmental pollution, i.e., nitrogen, phosphorus, and other substances are released into the environment. Using a new generation of technological solutions, nitrogen compound pollution indicators can be improved by 30-50%. These technological solutions can lead to a substantial increase in aquaculture production without increasing emissions of pollutants into the environment, and at the same time remain in line with the EU environmental requirements. However, the use of these technologies in Denmark is limited because to increase production it is necessary to replace existing national legislation restricting feed consumption. Legislation began to be reformed in response to this problem in 2012, when a new law was passed that controls environmental constraints on the nitrogen and phosphorus rates in the environment, rather than feed quotas as it was before [9]. Another equally pressing problem is long bureaucratic procedures that hinder the Danish aquaculture farms in transition to the new environmentally friendly systems. Issuance of a permit in Denmark takes 3 to 5 years. Danish aquaculture production is projected to increase ambitiously once the current system is changed, from 40,000 tons to 115,000 tons per year. Several companies have already applied emissions-reducing technology. So far, the best results are achieved by the RAS method of growing zander. Two Atlantic salmon closed aquaculture systems have also been put into operation, which will produce about 8,000 tons of product per year once operation reaches full capacity. The RAS are preferred in Denmark at the moment, because marine aquaculture systems release much more difficult to control emissions to the environment; however, the direct costs of production of RAS systems are higher than using cages on coastal waters. 
[image: image17.png]t
45000
40000
35000
30000
25000
20000
15000
10000

5000

0 -+ T T T T T T T ]
2004 2005 2006 2007 2008 2009 2010 2011





Source: FAO
Figure 16. Aquaculture production in Denmark in 2004-2011.
In Denmark, maritime spatial planning functions are carried out at the state level; however, no new licenses have been issued since 2003. Spatial planning in inland territory is controlled by municipalities [17].
2.3.2. Aquaculture Sector Development Trends in Sweden
In Sweden the aquaculture sector is focused on salmonid cultivation. Rainbow trout and Arctic char accounted for about 80% of total production (2011: 13, 400 tons). Recently, the aquaculture sector in Sweden, unlike in most EU countries, has had a continued upward trend (Figure 17). One of the reasons for the increase in production is successful small businesses cooperation ensuring a stable supply to the market. It is important to mention that demand for aquaculture products grown in Sweden continuously increased in domestic and foreign markets, as opposed to, e.g., carp or other freshwater fish grown in the Baltic region. They mostly import trout fry that are reared and then sold on the domestic market or exported. Development of the aquaculture sector is not limited to salmonid fish farming in the western Baltic Sea coast. There is a plan to grow mussels, as well as to establish aquaculture farms in the northern part of Sweden. The National Aquaculture Development Programme priority areas are increasing profitability of the sector, new farming technologies, the introduction of new aquaculture species into the market, such as mussels, and environmental requirements safeguarding. In the new aquaculture strategy, the key challenge remains the balance of environmental sustainability, economic profitability, and social well-being of employees. The main difficulties facing the Swedish aquaculture sector are mainly related to regulation and difficulties implementing new growing techniques at a commercial scale. [34].
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Source: FAO 
Figure 17. Aquaculture production in Sweden in 2004-2011.
2.3.3. Aquaculture Sector Development Trends in Finland
Aquaculture sector development in Finland is strongly restricted by environmental requirements. Virtually all aquaculture sector entities must have environmental permits. This restrictive permit system was put into place in 1980 in an effort to curb organic matter ending up in the Baltic Sea. Since that period, not a single new permit to undertake marine aquaculture activities has been issued. Since marine aquaculture production was economically more profitable cultivating in cages, compared to inland aquaculture, environmental policy was essentially the main barrier for further development of the sector; production during 2004-2011 decreased by 12% (Figure 18). Due to cumbersome permit procedures the Finnish aquaculture sector is unattractive to foreign investors. Environmental and fishery sector representatives are looking for ways to reduce the administrative burden of environmental permits. Utilization of new pollution-reducing technologies in aquaculture, such as RAS, and integration of their wastewater treatment systems is proposed, as well as the production of new, higher added-value aquaculture species. Lately Finland invests the most in RAS establishment and science and technology development through innovation for fish hatcheries, feed usage optimization, and creation of productive varieties. As in Lithuania, in Finland most aquaculture production is sold on the domestic market. Domestic demand for aquaculture production is likely to increase. 
Competitiveness and development of the sector are directly related to production cost structures. Particularly salmonid aquaculture production cost is determined by feed costs. 
Three-dimensional territorial planning in Finland is currently under reform in order to achieve optimum utilization, planning, and coordination of sea space for different fields of business, including marine aquaculture. There are plans to replace the environmental permit system. Environmental and territorial planning programs allowing aquaculture production intensification are already launched [34].
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Source: FAO
Figure 18. Aquaculture production in Finland in 2004-2011.
2.3.4. Aquaculture Sector Development Trends in Estonia
Aquaculture production in Estonia decreased significantly in 2010-2011 (Figure 19). The main reason was a considerably higher ambient temperature during the season, which is unfavourable for salmonid species used to a cooler environment, such as rainbow trout. Water resources are not a factor limiting aquaculture sector development there. The stagnation was more a consequence of lack of investment from both domestic and foreign business entities. Most aquaculture sector entities are family farms and small businesses, the size of which depends on the owner’s capital. This problem is partially addressed granting part of the EU support for the development of aquaculture. Some of the farms and companies, in addition to aquaculture, started to establish fish processing facilities to create higher added value. The production of new species has also begun, for example, African sharptooth catfish and tilapia. A no less important factor in stemming the development of aquaculture in Estonia has been the introduction of environmental pollution charges since 2011. Before that aquaculture companies were tax-exempt. In its 2013 economic analysis of the EU aquaculture sector, the STECF indicates that the Estonian aquaculture companies, now additionally pollution-taxed, could hardly compete with other countries in aquaculture production. Since 2012, Estonia has launched a new aquaculture development strategy, which aims to eliminate restrictive issues [34].
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Source: FAO
Figure 19. Aquaculture production in Estonia in 2004-2011.
2.3.5. Aquaculture Sector Development Trends in Latvia
Latvian 82% of aquaculture production is carp and about 4% is sturgeon. However, cyprinid fish processing is not developed, so fresh produce from farms and companies is supplied to retail networks and sold at markets and in other regional outlets. Aquaculture production in Latvia in 2004-2011 remained at a stable level; not until 2007 was there a significant increase in the volume of production, which a year later returned to the previous level (Figure 20). Compared with marine and inland fisheries, aquaculture is not restricted by quotas or other restrictions and there is a good infrastructure. The only not quite favourable factor is environmental conditions. The temperature is too low for warm climate fish but not low enough for cold climate fish, such as Salmonids. Most aquaculture companies were modernized using EU support, including the introduction of new fish-farming technology to meet the growing demand for fish fry. Some of the investment was allocated to dealing with damage resulting from fish eating birds and other predators [34].
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Source: FAO
Figure 20. Aquaculture production in Latvia in 2004-2011.
2.3.6. Aquaculture Sector Development Trends in Poland
In Poland, just as in Latvia, freshwater pond and other open water aquaculture production efficiency is greatly limited by climatic conditions. Cyprinids and other species whose nutrition requires a higher temperature, commercial production weight is only reached within two to three years due to the short summer season. During the summer, hot water inhibits growth and creates favourable conditions for the spread of diseases for cold water temperature fish species. As in the entire Baltic region, aquaculture ponds experience many losses due to fish eating birds. In Poland, as in other countries, there is a decreasing demand for cyprinids. The value of aquaculture production in Poland in 2008-2011 followed a downward trend due to lower production volumes and the depreciation of the zloty against the euro. Aquaculture production volume decreased by 17.3% in 2004-2011 (Figure 21). The reduced carp supply is compensated by imports from other EU countries, mainly from the Czech Republic (65%). EU support absorption for the modernization of aquaculture farms has been successful: the total amount earmarked (€108.7 million) was absorbed. Aquaculture tradition is slowly changing in Poland, increasing demand for primary (e.g., filleting) and secondary (e.g. smoking) processing; many aquaculture companies process products themselves and provide them to the internal market. Export volumes are low: about 100 tons per year. Unlike carp, rainbow trout aquaculture development is driven by increasing export volumes. Most of the production is exported to Germany. Despite increasing exports, the same trend is observed in the import market. The largest share of trout in Poland is imported from Turkey and Norway, 43% and 18%, respectively. Two high-performance RAS were established in Poland in 2012 using EU funds; they can grow about 1,300 tons of tilapia per years [34].
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Source: FAO
Figure 21. Aquaculture production in Poland in 2004-2011.
2.3.7. Aquaculture Sector Development Trends in Germany
The fish aquaculture segment has strong positions in Germany because it is a stable domestic market with long standing regional demand. The aquaculture operators located near the watery interior territories of the country often receive additional income from rural tourism in addition to the core business. The added value created is often the cultivation of organic produce, e.g., trout and carp, and its processing and presentation at the local market. According to sales quantities mussels are more than half of the total aquaculture production in Germany; rainbow trout about 24% and carp 13%. Assessing aquaculture structure by revenue, mussels have a slightly smaller share, about 34%, almost the same as rainbow trout at 33%; carp are still at 13%. The German aquaculture sector is dominated by small businesses and family farms supplying the domestic market, usually locally. Operators usually specialize in carp and rainbow trout farming. German aquaculture producers have to compete with Danish and Turkish aquaculture producers who have a competitive advantage in the retail market segment. As a result, local products are sold in smaller stores, the region's local markets, or supplied directly to restaurants. Aquaculture production had a declining trend in 2004-2011 (Figure 22). Recently, a decreasing demand for carp has been observed: they are mainly realized during the festive season. Although the carp market recently declined slightly due to competition with other aquaculture species, the biggest problems forcing operators to terminate or adapt are mainly cyprinid diseases but also fish eating birds. Trout growers also have difficulty in dealing with bacterial diseases and parasite prevention. Fish eating birds do less harm to the trout growers than to cyprinid aquaculture farms. As in most EU countries, the German aquaculture sector’s new RAS segment cultivates non-traditional species, mostly African sharptooth catfish. But so far RAS production volumes as compared to other segments are small and do not affect the general developments in the sector. 
Installation and operation of large-scale production RAS applying new environmentally friendly, energy saving, and high profitability cultivation technologies is identified as a promising direction of development of aquaculture in Germany. Aquaculture production export opportunities are expected to increase once the new RAS are up and running at capacity. Farms engaged in agricultural activities that have installed organic waste bioreactors will be able to supply heat, water preheating for equipped RAS, giving them additional income while reducing environmental pollution and the cost of production. This practice has already been successfully applied in several aquaculture companies [34].
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Source: FAO
Figure 22. Aquaculture production in Germany in 2004-2011.
At present, the implementation of the EC guidelines for aquaculture development is underway in Germany, as well as development of a new strategy for the aquaculture sector. However, so far it is not clear what specific strategic objectives and priority measures will be adopted.
2.4. Aquaculture Production, Sector Development and Competitiveness in Lithuania
There are different types of freshwater aquaculture in Lithuania, but aquaculture ponds dominate in terms of production volume. In the 2nd half of 2013 the Lithuanian State Food and Veterinary Service (LVMVT) list of entities under official veterinary supervision (VVK), excluding food handlers, was expanded by registering and granting health attestation to 47 operators cultivating aquatic animals (excluding Fisheries Service subdivisions), of which 23 grow production in ponds, 17 operate RAS, 2 use cages, and 6 have activities undefined (non-commercial bodies of water, fish hatchery companies). Additionally, about 18 entities could be added in addition to those registered aquaculture companies/farms, which are newly established companies that have installed RAS, but have not yet received veterinary approval. According to the preliminary data of the Agriculture and Food Market Information System (ŽŪMPRIS), administered by VĮ Žemės Ūkio Informacijos Ir Kaimo Verslo Centras (Agricultural Information and Rural Business Centre), at the end of 2013 about 65 companies/farms operating in the Lithuanian aquaculture sector, including non-commercial ones registered and RAS operators intending to register. In 2012-2013 the number of aquaculture companies/farms registered on the LVMVT VVK list of entities under official veterinary supervision increased 20%. 
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Sources: ŽŪMPRIS and FAO
Figure 23. Aquaculture production realization and value (excluding VAT) in Lithuania in 2004-2013. 
Gross aquaculture production turnover reached a record level in Lithuania in 2013. According to ŽŪMPRIS data, Lithuanian aquaculture companies and farms (excluding Fisheries Service subdivision production) realized 4,210.9 tons of production for 32.8 million LTL in 2013. In 2012-2013, the annual increase in the amount of product realized amounted to 17.6%, and a value of 24.1%. An analysis of the long-term 2004-2013 period shows a clear upward trend in aquaculture production in Lithuania. The value of production during the reference period increased 2.4 times, from 13.7 million (2004) to 32.8 million LTL (2013). However, three stages of development can be distinguished during this period: 2004-2007, when the value of production increased by 78%; 2007-2010, when the sector faced the rigors of the downward trend in production (13.1% during three years); and, 2010-2013, when aquaculture production turnover increased by 55.5%. These processes are broadly in line with the situation in other countries because this is related to the economic crisis. Aquaculture companies rapidly increased turnover during the first years of EU membership. Aquaculture operators tried not to reduce production during the economic crisis but turnover decreased anyway as a result of depressed prices. After the crisis period, production volume and turnover increased rapidly (Figure 23). Since 2010-2013 the turnover growth has been more influenced by the domestic market than exports (Figure 24). Aquaculture companies sell most production fresh through intermediaries or directly to consumers. 
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Source: ŽŪMPRIS 
Figure 24. Lithuania aquaculture product turnover dynamics for 2010-2013.
Aquaculture sector development trends in Lithuania are caused in part by the means of production intensification. Although stocked pond area increased an average of only 3.6% from 2010 to 2013, the production volume farmed in ponds and realized increased by 29.2% (Figure 25). This indicates effectively utilized production capacity. During 2011-2013 RAS operation volume increased 3.6 times. This trend should continue in the near term, as a significant part of the RAS have just started to operate and are not working at full capacity. 
The aquaculture sector in Lithuania attaches great importance to the sustainable management of the environment. About 32% of production marketed consists of certified organic produce. 
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Sources: ŽŪMPRIS and FAO
Figure 25. Lithuanian aquaculture company stocked pond area and RAS volume 
2006-2013
The Lithuanian aquaculture production structure is dominated by carp, which accounts for 91% of all Lithuanian aquaculture company sales volume. According to ŽŪMPRIS data, Lithuanian aquaculture companies realized a total of 3,751.1 tons of carp for 26.1 million LTL in 2013. Annual production volume change was 15.2%, and e.g., the realization price of carp on farms from 2012 to 2013 increased only 0.54% on average. Although carp ranks first in Lithuanian pond aquaculture production by volume and turnover, production annually is increasingly replaced by higher added-value species. Figure 26 provides change in the trend of carp turnover during 2004-2013.
It has to be noted that the carp dominant in the Lithuanian aquaculture sector in 2013 were followed by high added-value species displacing traditional Lithuanian species, pike for example, and other cyprinids. In 2013 sturgeon emerged (including sterlet) second only to carp for the first time by realized production volume and turnover. During the year 2013 their sales volume increased by 2.1 times and amounted to 115.8 tons. In third place in terms of turnover was rainbow trout, which is grown in pools, canals, and RAS, rarely in ponds. According to ŽŪMPRIS data, Lithuanian aquaculture companies realized 115.1 tons of rainbow trout for 1.27 million LTL in 2013. Since 2010, sales of trout bred by Lithuanian aquaculture companies have increased significantly, but during 2012-2013 sales stabilized: the annual increase was only 0.49%. 
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Figure 26. Carp turnover (%) in overall Lithuanian aquaculture turnover in 2004-2013.
According to ŽŪMPRIS data, RAS aquaculture companies realized 35.1 tons of African sharptooth catfish for 426,800 LTL in 2013, and compared to 2012, quantity of production sold increased by 2.7 times, although the average selling price (excluding VAT) decreased by 18.7% in 2013 and amounted to 12.2 LTL/kg. According to information provided by RAS operating entrepreneurs in Lithuania, this technology can guarantee reliable and profitable aquaculture with a relatively low initial investment. For example, this business is developing successfully in Poland. In this neighbouring country, 1 kg of farmed African sharptooth catfish costs are 4-6 LTL, and its realization price is 12-14 LTL. The demand for this product is sufficiently high. Polish entrepreneurs claim 10 tons of African sharptooth catfish can be raised within eight months and it can bring in 20,000 to 50,000 LTL of pure profit. In Holland one kilogram of African sharptooth catfish costs 4.14 LTL to produce, while its sales price can reach 27 to 34 LTL per kilogram of fillet in vacuum packing. In Holland one employee usually amounts to 100 tons of output [15]. Detailed information about aquaculture production quantities produced and marketed by Lithuanian companies and value by species is presented in Figures 27 and 28.
While RAS offer a promising method of aquaculture in environmental, economic, and social terms, the main disadvantage compared with ponds and the flow-through systems is the need to invest high initial capital. Therefore, successful competition in the market requires a high production intensity to cover the investment costs; otherwise, costs will be considerably higher than for the other methods of aquaculture [32], [23], [22]. 
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Source: ŽŪMPRIS 
Figure 27. Production sold by Lithuanian aquaculture companies by species, including planting material for 2012-2013.
For comparison, a significant portion of the proceeds in the Lithuanian aquaculture sector comes from the realization of planting material for further growth. For example, in 2013 about 13.3% of industry revenue came from the realization of planting material, which consisted of a variety of fry from hatchlings to second summer fish. About 56.9% of planting material turnover consisted of carp, 11.3% of pike. 
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Source: ŽŪMPRIS 
Figure 28. Turnover of Lithuanian aquaculture companies by species, including planting material for 2012-2013.
Although a significant part of pond aquaculture entities have incubators and planting material to support themselves, a large part of a viable species fry (sturgeon, trout, etc.) is imported. On a national level, there is a lack of fish farming companies that provide planting material to aquaculture producers, thereby meeting quality fry demand; this would reduce commodity production cost, would be an added a value of in the internal market, and in some regions reduce the employment problem. 
Lithuanian aquaculture companies and farms generated about 86.7% of revenue from commercial production in 2013. On average, 83% of marketable production value was carp, 7.4% sturgeon, 2.63% rainbow trout, about 1.5% African sharptooth catfish, and the remaining 5.5% other species such as pike, tench, European catfish, etc.
Although most of the products are grown in ponds, recently the popularity of RAS has been growing, which undoubtedly will have an increasing contribution to the Lithuanian aquaculture sector. Information about RAS realized aquaculture production quantities in Lithuania 2010-2013 is in Figure 29. 
Selection of fish species and appropriate cultivation technology is a very important factor in the development of aquaculture. As the EU labour force is relatively expensive, energy and feed prices are high, aquaculture requires selecting species that could compensate for rising production costs with productivity. 
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Source: ŽŪMPRIS 
Figure 29. RAS aquaculture production sales volumes in Lithuania for 2010-2013. 
As already mentioned, all forms of aquaculture are developed in Lithuania, with the exception of marine aquaculture, although the latter also has potential. Klaipėda County Fisheries Research Laboratory is expected to open an experimental marine aquaculture laboratory to meet the research needs of the region. Up to 5 million LTL is earmarked for this project (75% from the EMFF and 25% from the state budget of the Republic of Lithuania) [34].
The largest aquaculture producers in Lithuania are united by the National Aquaculture and Producers of Fish Products Association, which was founded on 4 April 2002, and in 2004 was recognized as an organization of producers. This association consists of 20 companies, 19 of which cultivate output in ponds, pools, and canals, and one company in a RAS. The volume of production realized by members of the association in 2013 amounted to 99.1% of the total volume of the country. The association’s purpose is to promote the aquaculture producers of Lithuania, coordinate activities, and defend members of the association: Lithuanian aquaculture corporate interests in state institutions, representation of the members at the state institutions of the European Union, the Republic of Lithuania, and others, opportunities provided for developing aquaculture, regulation of the aquaculture market by lawful means, and encouraging aquaculture companies in the areas of new technologies and technical installation for fish breeding and rearing.
The Association influences the improvement of sales conditions for aquaculture companies, encourages the concentration of product supply, improvement of the quality of association members’ aquaculture products, optimization of aquaculture product supply demand ratio, and the stabilization of prices in the market [25].
The aquaculture production companies that use enclosed aquaculture systems are united in the Alternative Aquaculture Association incorporated in 2010. The main aim of the association is to bring together legal and natural persons interested in Lithuanian RAS and caged fisheries development in order for the sub-sector companies to cooperate, improving competitiveness and quality of products (organic). For this purpose, non-traditional aquaculture and fisheries advocacy, publicity, disseminating of innovation, encourage members to exchange information and best practice, mobilizing them to act together, and to prepare development programs and projects to bid for local and national authorities are all planed.

The Association currently unites 22 legal and natural persons already engaged in fish farming RAS or preparing to do so, as well as advising those interested in this activity. As for the environment, URS is a progressive technology because it conserves water resources (the same water circulates around the system) and other resources, reducing the need for intensive use of natural fish populations. The Association is an official social partner: its representatives participate in the selection of projects and other committees, and it is consulted drafting of fisheries legislation [1]. 

Conclusions
1. Globally, aquaculture is considered the fastest growing animal food production sector.
2. According to FAO data, total (freshwater, brackish, and saline waters) global aquaculture production in 2011 amounted to 83.7 million tons for 338.5 billion LTL and, compared with 2010, increased by 7.2%
3. Globally, freshwater aquaculture represents 46% of total aquaculture production. Marine waters account for nearly the same amount, 47%, and brackish water aquaculture makes up the remaining 7%. However, in terms of the value of aquaculture production, freshwater aquaculture accounts for 55% and is significantly higher than salt water (33%) and brackish water (12%) aquaculture.
4. Most (about 91%) aquaculture production is in Asia, and the rest in America (3.6%), Europe (3.2%), Africa (1.9%), and Oceania (0.3%).
5. General EU aquaculture production trends over the last 10 years have been stagnant, unlike other regions of the world.
6. EU aquaculture production stagnation is directly associated with the decrease in aquaculture production of the largest member countries: Spain, France, Great Britain, and Italy, whose production volume represents 66% of the EU total. Recently, a very low number of new licenses to engage in the business of aquaculture have been issued in these four countries, and the general volume of production during 2004-2011 decreased by 3%. These countries aquaculture business is mainly carried out on coastal waters, in salt or brackish water. 
7. Despite some unfavourable aspects of the common EU policy, aquaculture business, aquaculture production is increasing in some countries, e.g. aquaculture production increased by 2.4 times in Sweden during 2004-2011. In countries dominated by freshwater aquaculture, e.g. in the Czech Republic and Hungary, aquaculture production volumes during 2004-2011 increased by 8.3% and 22% respectively.
8. When water resources are scarce or in the EU States where access to areas suitable for aquaculture is limited, aquaculture producers intensify by introducing environmentally friendly RAS.
9. While intensive aquaculture output cost of production is lower in marine aquaculture cages and flow-through systems cultivating species than when controlling all the conditions of cultivation requiring high initial capital RAS, optimization of costs and improvement of existing RAS technology can be one of the most appealing alternatives to marine aquaculture in territories with limited water resources suitable for aquaculture, as well as areas with insufficient surface water.
10. According to the European Commission’s Scientific, Technical and Economic Committee for Fisheries (STECF) data, the EU-28 aquaculture sector had 14-15 thousand companies operating in 2011, which were classified as small to medium enterprises. The small enterprise segment of the EU tends toward growth. 
11. RAS technology popularity is growing across the ES. For example, two high-performance RAS were established in Poland in 2012 using EU funds; they can grow about 1,300 tons of tilapia per years. Two farms in Denmark set up using RAS technology and plan for annual production of about 8,000 tons of Atlantic salmon. Other EU States are trending similarly. 
12. Aquaculture competitiveness and development of the sector are directly related to production cost structures. Competition is encumbered by relatively high labour, energy, and capital costs in the EU aquaculture sector.
13. Ineffective aquaculture activities in the EU are linked in part with a lack of strategic types. For example, the development of the sector in Norway and Chile was guaranteed by specializing in growing Atlantic salmon, and pangasius in Vietnam. Recently, pangasius and tilapia have been the species generating the greatest productivity.
14. Intense competition with other European and Asian countries is one of the reasons why the EU aquaculture sector does not exhaust its existing potential and opportunities. 
15. Other European and Asian countries successfully developing aquaculture sell their products on the EU market at lower prices, e.g. rainbow trout, whose average price in Sweden in 2011 was 11.1 LTL/kg, in Germany 10.4 LTL/kg, in Denmark 9.7 LTL/kg, in Italy 8.4 LTL/kg, and in Turkey 7.2 LTL/kg. The average cost of selling trout in Lithuania amounted to 13.8 LTL/kg in 2011. Turkish production doubled from 2004 to 2011, and by quantities produced compared to the EU countries was second only to Spain and France. Perhaps the biggest challenge lies in competition with Norwegian salmonid producers. Norway is the world’s second largest exporter of fish. 
16. EU administrative burdens and restrictions are often indicated as major problems hindering investment in the sector. For example, it takes from 3 to 5 years for Danish aquaculture farms to get permission to move to a new, environment-friendly system. In Finland getting a permit for marine cage aquaculture takes an average of 20 months and up to 18 months in Sweden.
17. Harmonization of environmental requirements for aquaculture operations was and still is the most urgent problem in the development of aquaculture business in the EU States.
18. Based on ŽŪMPRIS data, there is a clear trend in Lithuania toward increased production: e.g., during 2004-2013 the value of production increased 2.4 times, from 13.7 to 32.8 million LTL. However, the three stages can be distinguished during the period analysed: 2004-2007, when the value of production increased by 78%; 2007-2010, when the sector faced the rigors of the downward trend in production (13.1% during three years); and, 2010-2013, when aquaculture production value grew 55.5%.
19. In 2012-2013 the number of registered aquaculture companies/farms increased 20%. 
20. Growth in Lithuanian aquaculture production turnover resulted in promoting consumption in the domestic market during 2010-2013: the bulk of aquaculture output was selling fresh fish through an intermediary or directly to consumers.
21. The increase in the number of aquaculture companies in Lithuania is also associated with small businesses opting to establish RAS technology. 
22. Research oriented towards adaptation of new species for aquaculture should be a priority. The aquaculture species popular in the relevant period should be replaced by more productive and more valuable ones in terms of nutrition using the RAS and FTS aquaculture methods.
23. The carp dominant in the Lithuanian aquaculture sector in 2013 were followed by high added-value species displacing traditional Lithuanian species, pike for example, and other cyprinids.
24. The part of the administrative procedures in Lithuania associated with planning and building permits are at the municipal level, and environmental and veterinary permit administration is carried out at the national level. Lithuanian spatial data availability in cyberspace enables coordinated provision and receipt of administrative services at the inter-institutional level, thus reducing the administrative burden. 
25. Different institutions at the administrative level have their own objectives and priorities, some of which may be unfavourable to the development of aquaculture. For example, national or regional authorities may be interested in developing coastal areas or watery terrain for the aquaculture sector, but at the municipal level it is more convenient (and beneficial to local residents, as well as the municipality) to promote tourism and sport fishing. Since the industries of fishery and tourism are often in competition for water territory, the priorities of different municipal and national authorities can be an obstacle to the development of aquaculture if they are not consistent with public interest. However, by creating a FLAGs network run by representatives of the community, business, and local government it is likely that the priorities are in line with all stakeholders.
26. An analysis of FLAGs development strategies found lacking further development of the aquaculture sector analysis evaluating site suitability, applicability of the different methods of aquaculture, and regional and socio-economic aspects. Potential development of aquaculture in the region is provided only for existing operators of the sector.
27. In order to simplify administrative procedures for environmental protection environmental protection legislation and normative documents need updating, evaluating environmental pollution indicators.
28. In Lithuania this problem is not very important because aquaculture is dominated by extensive freshwater fish production cultivated in ponds, and a large number of business entities have been using EU support for investment in environmental protection measures to preserve local ecosystems. 
29. All technological processes are controlled in RAS systems so introduction of pollutants into the environment is unlikely, especially having invested in a biological treatment plant or otherwise disposing of sewage. 
30. In Lithuania most support measures aim to encourage production, but that alone does not guarantee successful business development. It is therefore necessary to establish an information system for internal and external market monitoring, analysis of supply and demand, and situations prediction, using, for example, the VĮ ŽŪIKVC (State-undertaking Agricultural Information and Rural Business Centre) infrastructure and employing the researchers of the Nemunas Valley Association and other research institutions.
31. Appropriate strategic measures applied to Lithuanian aquaculture development during 2007-2013 resulted in a consistent increase in production and employment. In recent years the development trend of species diversification in aquaculture has become a priority: increasing selection of added value and in-demand species such as rainbow trout, sturgeon, African sharptooth catfish, as well as enhancing the traditional forms to ensure the supply to export markets. This should be a priority in 2014-2020 as well. Greater supply of said production should be shaped by the adoption of new aquaculture techniques (RAS, FTS) or investing in pool and canal infrastructure development (near ponds), because the application of these methods to rainbow trout and sturgeon cultivation in ponds near pool and canal infrastructure is limited. 
32. The largest aquaculture producers in Lithuania are united by the National Aquaculture and Producers of Fish Products Association, whose members’ combined output amounted to 99.1% of the total volume realized in 2013. The aquaculture production companies that use enclosed aquaculture systems are united in the Alternative Aquaculture Association. 
3. GENERAL OVERVIEW OF THE LITHUANIAN AQUACULTURE SECTOR FOR 2004-2012 CONSIDERING LEGAL, SOCIAL, ECONOMIC, ENVIRONMENTAL, GENDER EQUALITY AND OTHER ASPECTS OF THE CURRENT SITUATION IN THE SECTOR
3.1. Analysis of Employment in the Lithuanian Aquaculture Sector
The Lithuanian aquaculture sector can be divided into two main segments, which differ both in the method used as well as the prevailing species produced.
The first segment consists of pond aquaculture companies that use ponds, pools, and canals for output cultivation. Pond aquaculture farms are distributed throughout the territory of the country, but due to favourable climatic conditions they are mainly in the eastern and south-eastern part of Lithuania. There the air temperature is higher in the summer, there is less wind, more sunshine, less rainfall, and the water content of rivers and lakes is rather large. These factors influence the aquaculture employment indicators of the regions concerned also.
Farms and businesses using RAS compose the second segment. According to the production volumes, the aquaculture sector is dominated by the aquaculture pond segment, which, based on 2013 data, consisted of approximately 30% very small enterprises (10 employees or fewer), and 70% small businesses with 10 to 50 employees. The average number of employees in pond aquaculture enterprises in 2013 was 20 people, of which 81% were men and 19% women. 
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Source: ŽŪMPRIS 
Figure 30. The number of employees Lithuanian pond aquaculture companies and farms in 2010-2013.
In 2013 98% of workers in the pond aquaculture segment were employed full time and only 2% were identified as having second jobs (Figure 30).
Analysing the multi-annual dynamics of employment in the pond aquaculture segment, one can notice the upward trend in the number of employees. This trend can be attributed to the successful development of this business, growing an annual turnover from marketed production, and increasing employee productivity. For example, during 2010-2013, the realized pond output value increased by 52.6%, while the number of employees in the pond segment increased by 19% (Figure 30).
The second aquaculture segment is less dependent on inland water resources and on the region being rapidly developed. According to the first measure of the second priority axis, “Investments in aquaculture companies”, of the 2007-2013 Operational Programme for the Lithuanian Fisheries Sector, 11.58 million LTL of support was granted to 11 RAS aquaculture companies. RAS is a relatively new method of aquaculture in Lithuania that enables operating independently from wet areas, does not require abundant water resources, and is developing a new supply of new high added-value aquaculture species. This segment consists mainly of small businesses: 94% of all companies operating RAS. The companies average 3-4 employees. Although there is currently a significant proportion of RAS operating companies still far from realizing production, based on planting data, rapid growth of commercial production realization in this segment can be predicted.
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Source: ŽŪMPRIS 
Figure 31. The number of employees at Lithuanian of RAS aquaculture companies (farms) 2010-2013.
In 2013, 76% of employees at RAS aquaculture companies were male and 24% were female. According to ŽŪMPRIS data, Lithuanian aquaculture companies using recirculating (closed or semi-closed) aquaculture systems (RAS) employed a total of 46 workers in 2013. Compared to pond aquaculture companies, RAS operating farm operators reported more employees working there as a second job. Because a large part of RAS companies are still in the initial stage of starting their business, they are currently not generating stable cash flows and creating full-time jobs, and a significant proportion of workers employed in the sector are identified as working second jobs. 
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Source: ŽŪMPRIS 
Figure 32. The dynamics of the number of employees at Lithuanian aquaculture sector companies (farms)
When comparing the number of employees in the Lithuanian aquaculture sector during 2007-2011 to 2011-2013, the number of employees trends upward. Rising employment in the aquaculture sector was affected by the establishment of new companies applying RAS and an increase in employment in the pond aquaculture sector, which is associated with recent rising production volumes and turnover.
The pond aquaculture segment in Lithuania has long business traditions, since a large proportion of companies were established in the eighties. The output value created per employee in pond aquaculture in 2010-2013 tended to grow without large annual fluctuations. Since aquaculture sector is dominated by pond production this segment is representative of production nationwide.
The RAS segment turnover and income fluctuations are relatively large. For example, a significant increase was recorded in 2010-2011, followed by a two-year decline in revenue per employee. This trend can be explained by new companies that did employ staff but did not generate revenue during the start-up phase. In the near term, when the new companies begin to realize commercial production, the situation is likely to change.
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Figure 33. Average revenue from the realization of aquaculture production per employee by the aquaculture method 
3.2. Environmental Aspects of Aquaculture in Lithuania
Aquaculture is one of the main branches of the fishery sector in Lithuania. It has a significant economic impact on the Lithuanian economy in environmental, social, recreational, and other respects. Many pond complexes (alone or in a complex with surrounding natural areas) have been declared protected areas (or are an integral part thereof), and have been included in the lists of Natura 2000 sites due to European Community interest in numerous local bird populations. Lithuanian aquaculture companies are distributed pretty evenly throughout the country, but due to favourable climatic conditions they are mainly in the eastern and south-eastern part of Lithuania. The fishery ponds are man-made ecosystems. Most often it is a relatively large area, shallow, food-rich waters in open or semi-open areas. A small portion of ponds is developed as extensive freshwater aquaculture. Ponds are maintained so that water fauna would be more numerous than the natural ecosystem. Fish diet is part natural and low density. However, most producers additionally feed fish which also increases water productivity rates. In general, aquaculture farm ponds have a significant and positive impact on landscape and biodiversity conservation, primarily protecting numerous bird populations, but often amphibians, mammals, and even fish, too. The fishery ponds established along migratory flyways, important wetlands, or former swamps generally have the highest environmental protection value. Large flocks of water birds and swamp birds, including many birds of prey, gather here not only in spring and autumn migration but some pond farms are important breeding sites for rare birds, including those contained in Directive 2009/147/EC of the EU Council on the conservation of wild birds (the Birds Directive) lists of protected species (Appendix I). Some fishing ponds are important planting sites for European level protected amphibians, such as the European fire-bellied toad (Bombina bombina), and mammals, such as the European otter (Lutra lutra). Some Lithuanian aquaculture farms are already included in the European ecological protected areas of the Natura 2000 network; some others correspond to the requirements for such areas concerning the species important to the European Community, therefore they may soon be included, too. 
The economic viability of the aquaculture sector is closely related to the sustainable use of water resources, and in some cases fish stock management, conservation and restoration, as well as environmental compliance, rational planning and supervision. In order to examine the potential environmental consequences of Operational Programme for the Lithuanian Fisheries Sector, the Strategic Environmental Assessment (SEA) has been developed. The main purpose of the SEA is to evaluate (in the short and long term) the potential impact of the 2014-2020 Operational Programme for the Lithuanian Fisheries Sector on the maritime and inland water resources, natural environment, protected natural territories, biodiversity and natural resources, natural and cultural heritage, to analyse the management, preservation, and restoration prospects of fishery resources, the possible alternatives to the programs and to propose measures to prevent, reduce, or compensate for the program’s significant adverse effects on the environment. 
Assessing potential impacts on the environment, the greatest attention must be paid to national protected areas and the Natura 2000 network of established European ecological sites. Currently, there are only two pond aquaculture farms that fall in whole or large part within the Natura 2000 sites: UAB Kintai and UAB Birvėtos Tvenkiniai. UAB Vasaknos has only a relatively insignificant part (20%) included in the Natura 2000 network. Part of UAB Raseinių Žuvininkystė’s pond area (specifically the Paupio section) is soon to be included in the Natura 2000 network by connecting it to the Blinstrubiškio Forest Bird Conservation Area (BCA). UAB Juodasis Gandras ponds are currently in the Important Bird and Biodiversity Area (IBA) database, which was developed and is maintained by BirdLife International, the largest international conservation organization. The attitude of the European Commission is that all the IBAs must be proclaimed Natura 2000 sites, giving them BCA status. Three more pond aquaculture companies – UAB Daugų Žuvis, UAB Kaplių Žuvys, and UAB Čivylių Žuvys – correspond to the criteria (BCA) for Natura 2000 sites and their owners have expressed a desire to connect to the network establishing new protected areas. In the near future the Ministry of Environment will explore such a possibility. The UAB Akvilegija ponds also meet the BCA criteria but the farm owners have not decided to establish protected areas. On the other hand, as demonstrated by the ornithological research carried out there, practically all pond aquaculture farms are important for breeding and migrating birds. The regular stocktaking of birds conducted there for five years in a row (2009-2013) demonstrated that pond-type fishing ponds are important for nesting and migratory protection of birds. The stocktaking was implemented through the Aqua-environmental measure, the second of the Aquaculture measures under Priority Axis 2: Aquaculture, inland fishing, processing and marketing of fishery and aquaculture products of the 2007-2013 Operational Programme for the Lithuanian Fisheries Sector. It was found that almost all the complexes used in aquaculture ponds are important for the protection of birds (although the individual importance of aquaculture farms is varied). Nature Research Centre studies have shown that the existing economic measures in the aquaculture ponds have a direct impact on the protection of the country’s nesting and migratory bird populations, primarily through the formation and maintenance of their important habitats throughout the normal course of business. In this case, there is a clear benefit of open aquaculture systems (pond fishery) in terms of protection of natural values, compared with the newly promoted RAS. Furthermore, the economic instruments utilized on aquaculture farms in open systems have a beneficial environmental effect, because they support open wetland (especially in shallow waters) habitats, which are deficient in the country (in the context of natural water bodies and wet marshes). 
In economic terms, one of the most relevant problems faced by aquaculture companies is damage caused by fish eating birds. Through observations and research, it has been established that cormorants fly away with 200-300 tons of fish from each commercial fishery annually. In spring and autumn the migrating northern common merganser population causes extensive damage to farms. Fish eating birds cause entrepreneurs significant harm because additional stocking increases the cost of production reducing competitiveness. Most aquaculture firms are relatively small and their level of revenue does not allow proper investment back into modern equipment, the modernization of hydro plants, fish disease prevention measures, modern environmental protection measures, and new species planting and cultivation. The problem of organic waste from pond aquaculture companies remains unresolved. Water enters into aquaculture companies fishing ponds from streams which are not near sources of pollution.
Numerous protected amphibian and mammal populations are also encountered in the ponds. Therefore, fishing pond complex value is not much lower than the domestic and offshore waters in protecting the country’s biodiversity. Therefore, most of the country’s total water used both for commercial and recreational fishing, as well as aquaculture, is extremely important in terms of biodiversity protection. The fishing, fish stock augmentation and aquaculture activities supported there must not impoverish biodiversity and, if possible, should contribute to the augmentation and maintenance of a favourable situation [21].
It would be appropriate to assess the environmental aquaculture segment as well. Aquaculture ponds in Lithuania are low intensity; they are extensive. The environmental impact is different and depends on the species farmed even using the same method of aquaculture. Carnivorous fish farming requires a greater amount of feed, so they are grown intensively. Cyprinids cultivation consumes less combined feed. For example marine aquaculture production of farmed salmon required twice as much fish feed and fish fat per ton than freshwater fish farming. Emitted emission levels are respectively higher growing predatory salmonids species in marine aquaculture as well. Pond aquaculture is not based on the cultivated species interbreeding with wild species. According to data from the National Paying Agency all the major pond aquaculture companies submitted grant applications under the “Water environmental protection measure” of the 2007-2013 Operational Programme for the Lithuanian Fisheries Sector. They all succeeded and the total amount of nature management and water conservation support was 24.8 million LTL. According to 2013 data 52% (4,841 ha) of the total Lithuanian stocked aquaculture ponds have been certified for organic production and realized 1,498 tons of organic fish.
In accordance with Commission Regulation (EC) No. 710/2009 amending Regulation (EC) No. 889/2008 laying down detailed rules for implementing Regulation (EC) No. 834/2007 as regards the rules on the detailed organic aquaculture animal and seaweed production determination, organic aquaculture production is prohibited in RAS for aquaculture animal production, with the exception of hatcheries and nurseries or for the production of species used for organic feed. In principle, this requirement of the Regulation is justified by the lack of information about RAS: “Organic farming should be similar as possible to natural agricultural systems; RAS should not be used in organic farming units until there is more data”. Environmentally, RAS solve a number of environmental pollution and water resource usage problems. RAS save water resources because less water is used for the amounts produced [40]; for example by using closed aquaculture systems the same water is circulated in the system, and only about 10% fresh water is added per day. These systems provide a better wastewater treatment and nutrient degradation system [28], [36]. Unlike cages, a RAS avoids cultivated species of fish entering natural populations, so the ecological balance is unaltered [22], [9]. Biowaste generated in fisheries is valuable as fertilizer or can be removed by treatment plants.
Taking into account the above-mentioned advantages of RAS, environmental protection requirements should not be violated developing this aquaculture segment in Lithuania. The evaluation of the practices can be summarized to define necessary environmental safety standards for RAS and apply them instead of complex environmental impact assessment procedures for newly established firms depending on their size. In general terms, the aquaculture sector, just as the food sector and the food raw materials production sub-sector, is one of the most environmentally-friendly to land and water resources because of feed efficiency [37]. About 90% of the feed content used, including the surrounding natural nutrients (phytoplankton), is converted into useful biomass in accordance with the technological requirements of Cyprinid aquaculture production plant-based feed use. In this case, the feed conversion feed conversion ratio (FCR) is equal to 0.9, whereas in the case of poultry and cattle breeding the FCRs are 0.5 and 0.15, respectively (Figure 34).
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Figure 34. Average feed absorption data for the livestock, poultry and fishery sectors
RAS are not dependent on water resources in territorial terms, so a large variety of species, including the exotic, can be grown near the target market: the processing industry can be built in densely populated areas, thereby reducing emissions of CO2 because employees live nearby work as well as transportation of fish products going to market [33].
As stated by Bergheim et al., [4] RAS are one of the most environmentally friendly intensive aquaculture systems, but by adapting the latest technology the same effect can also be achieved in flow-through aquaculture systems (FTS), which are currently the main method for the production of trout. For example, with the application of effective absorption of feed and end-of-pipe wastewater treatment technologies to FTS systems, the environmental effect is almost the same as the RAS level, including the estimate that using the FTS method power consumption is significantly lower.
Conclusions
1. According to the production volumes, the aquaculture sector is dominated by the aquaculture pond segment, which, based on 2013 data, consisted of approximately 30% very small enterprises (10 employees or fewer), and 70% small businesses with 10 to 50 employees. The average number of employees in pond aquaculture enterprises in 2013 was 20 people, of which 81% were men and 19% women.
2. Analysing the multi-annual dynamics of employment in the pond aquaculture segment, one can notice the upward trend in the number of employees. This trend can be attributed to the successful development of this business, growing an annual turnover from marketed production. For example, during 2010-2013, when the realized pond output value increased by 52.6% the number of employees in the pond segment increased by 19%.
3. In the closed aquaculture systems segment in 2013 94% of companies were small: the companies averaged 3 employees
4. The output value created per employee in pond aquaculture in 2010-2013 increased by 27%. 
5. The output value created per employee in the RAS segment tended toward large annual fluctuations. For example a significant increase was recorded in 2010-2011, followed by a two-year decline in revenue per employee. This trend can be explained by new companies that did employ staff but did not generate revenue during start-up.
6. Environmentally, RAS solve a number of environmental pollution and water resource usage problems: they produce clean output because they usually use well water, which saves water resources, they meet environmental requirements, biological monitoring is not necessary, because cultivated types do not have access to the surrounding natural waters to upset the ecological balance, and biowaste is valuable as fertilizer or can be removed by treatment plants.
7. Aquaculture development, especially using the new generation of RAS and FTS (in areas with sufficient flowing surface water resources) may significantly affect the rural development processes, for example, by creating jobs, reducing the departure of the rural population, and promoting renewal (integration, exchanges), making use of ecological and economic opportunities, structuring and disseminating knowledge of aquaculture technologies, etc. 
3.3. Situation Analysis of Studies and Research & Development (R&D) in the Field of Aquaculture
The fishery and aquaculture sector is creating a sustainable system of studies and R&D that corresponds to state guidelines and regulations for studies, research and (social, cultural) development in the 2013-2020 development program ratified by the government of the Republic of Lithuania on 5 December 2012, Government Resolution No. 1494. The studies and R&D have to be closely related to all of the areas of the nation’s development. A great deal of attention must be paid to studies and R&D in order to build an economy based on knowledge and sustainable development, which in turn expands the modern, dynamic, and competitive national economy. The main educational development goals laid out in the National Education Strategy 2003-2012 guidelines, ratified by the Seimas (Parliament) of the Republic of Lithuania on 4 July 2003, Resolution No. IX-1700, are still relevant: to create and responsibly manage an effective, sustainable, appropriately funded, and rational (in terms of resources) education system; to develop affordable and accessible continuing education that guarantees lifelong learning in a socially just education system; to verify and ensure the quality of education corresponding to the standards of an individual living in an open civil society and market economy with all the needs of the modern world. Therefore, when developing studies it is still necessary to put forth all efforts to ensure the studies are open and flexible, create socially acceptable study conditions, make institutions of higher education more responsible for the quality of research and studies, and strengthen the connection between studies and the labour market and regional economic development. The studies, education, and business centre (valley) guidelines for what is needed in order to continue using existing integrated science, study, and business centre infrastructure, as well as utilize high-level professionals, research, newly created technologies in priority areas in which innovation would make Lithuania competitive not only in Europe, but also in the world as a whole, were set forth in the creation and development concept of integrated science, study, and business centres (valleys), ratified by the Government of the Republic of Lithuania on 21 March 2007, Resolution No. 321. The program takes a look at the progress of challenges raised in the 2014-2020 national program, the Provisions, and Concepts for the studies and R&D system, and the accentuated priority directions detailed in the Program goals and tasks:
1. The strategic objective of the program is to promote the harmonious development of man and society, enhancing the country’s competitiveness and enabling innovation, developing studies, and executing R&D. The strategy’s objective will depend on the following: 
1.1. The objectives defined in the Europe 2020 strategy for employment, innovation, education, social inclusion, and climate/energy to be reached by European Union States by 2020. Exemplary initiatives aimed to evaluate progress under each priority theme were also included in the Europe 2020 strategy, which, while being carried out by the European Union and the national authorities, must unite efforts achieving the Europe 2020 priorities contributing to areas such as innovation, the digital economy, employment, the youth, industrial policy, poverty, and sustainable use of resources. The two exemplary initiatives, Youth on the Move and the Innovation Union, are closely associated with study and R&D policy.
1.2. The Europe 2020 strategy is based on specific European Union and national actions. The aim is to build a knowledge and innovation based high employment economy, wherein social and territorial cohesion would be ensured, as well as the European Union’s development objectives that Member States are encouraged to make national objectives: pursue investment of 3% of the EU’s gross domestic product (GDP) in R&D, at least 40% of the younger generation graduate with a higher education, and 75% of working age (20-64 years old) people are in the labour market. 
1.3. R&D investment in Lithuania in 2011 accounted for 0.92%, so in order to increase R&D capabilities and promote innovation in all sectors of the economy; Lithuania is committed to increase investment in R&D to 1.9% of GDP by the year 2020. It is expected that the strategic, integrated, and smart specialization oriented R&D policy will contribute to the country’s competitiveness, promote job creation, help solve major societal challenges, and improve the quality of life.
1.4. Key indicators of directions and targets development of studies by the year 2020 were set by the European Commission Communication on Supporting growth and jobs – an agenda for the modernization of Europe’s higher education systems (2011), and the Leuven and New Leuven (2009) and Bucharest Communications (2012) documents of the Bologna Process. Lithuania has determined that the part of the population aged 30-34 with higher education would not fall during the period covered with the aim of cooperation and competition between higher education institutions in the international arena, i.e. they constitute not less than 40% of the population that age. To this end, Lithuania will focus on the quality of studies and competencies needed for future jobs, education, higher education systems adaptation to flexible response to changes, scientific and educational institutions capacity, and strengthening resources. 
1.5. Public lifelong learning level measured in the population aged 25-64 who have studied during the last 4 weeks is lower on average in Lithuania than in the European Union: in 2011, the lifelong learning rate in Lithuania was 5.9%, while the European Union average is 8.9%. The aim is to increase the involvement of the population in lifelong learning processes for all age groups in Lithuania and strengthen higher education participation in these activities. 
1.6. Lithuanian Progress Strategy 2030 identified three essential progress areas where change is needed: society, economy, and governance. Emphasizing the integral interaction of these progress areas, changes are needed in the Lithuanian research and higher education institutions where the development and adoption of new knowledge and technology is evolving, assessment and development of each person’s creativity and leadership takes place, lifelong learning conditions are created, employers and other social partners are included in the study process, access to international knowledge creation and transmission networks is given, the interaction of science, studies, and business is encouraged and a culture of cooperation is promoted, effective R&D environments are developed for innovation and creativity, and management of studies and R&D systems is based on analysis and consensus-based solutions. 
1.7. The program will provide the basis to prepare highly qualified specialists who can compete in the global labour market, create conditions for high-quality R&D, and develop inter-institutional, intersectoral, and international cooperation. Three objectives are identified for foreseeable changes in light of the Europe 2020 strategy and the Lithuanian Progress Strategy 2030 targets as well as to develop studies and carry out R&D: 
1.7.1. create a favourable environment for capable and motivated individuals to become high-qualified specialists combining self-realization with meeting the expectations of the state and society
1.7.2. create new knowledge and set up conditions for the integration of science, business, and culture in order to strengthen the country’s advantages
1.7.3. guarantee data with information and evidence, professionalism and trust-based studies, and the functioning of R&D systems
2. The first objective of the Program is to create a favourable environment for capable and motivated individuals to become high-qualified specialists combining self-realization with meeting the expectations of the state and society. 
2.1. Due to the aging of society and the persistent emigration of young people (in 2011 21.8% of emigrants were 20-24 years old), a significant reduction of Lithuanian students in higher education is projected. Although counselling and career centres operate at academic and research institutions, there is a common student enrolment system, and various education funding mechanisms have been implemented (grants, loans and other support, targeted study slots), and the student assistance system has been reformed on a social basis, the economic effects of the recession the scope and diversity of this support should be increased, business and other sources of funds should be attracted to finance the studies, and preparation of highly qualified specialists guaranteed to meet state and labour market needs. Based on the data of the Association of Lithuanian Higher Education Institutions joint admission and Statistics Lithuania, the social sciences are the most popular choice for undergraduate studies among the top high school graduates. The majority of graduate students also choose social sciences. The number of students enrolled in the physical sciences and engineering in Lithuania lags behind the EU average. This distribution does not meet labour market needs. It is therefore necessary to make the physical sciences and engineering more attractive. In order to ensure access to studies and openness to diversity, activities will be developed and resources directed to improve the accessibility of studies, that is, increase the scale and diversity of financial and non-financial support to students, development at all levels of academic, professional, part time study, their forms and methods, including distance learning and workplace and other lifelong learning measures, professional experience and recognition of the knowledge acquired non-formally, and application of the qualifications framework. Science and research institutions will be encouraged to enrich the academic community: put into place normal and new admission and selection measures for graduates and older people workers, seek to keep them in the labour market as long as possible, as well as draw students into higher education and research institutes carrying our R&D and solving regional problems.
2.2. The study quality assurance system in Lithuania has been positively evaluated by national and international experts. An external evaluation of the Lithuanian Centre for Quality Assessment in Higher Education and the resources and some activities of higher education institutions that organize study program design and implementation have established preconditions for the transition to a higher level of quality management. Therefore, the following priorities will remain: strengthen the role of higher education institutions in the implementation of internal study quality assurance systems, transition to external assessment of internal quality assurance systems, and pursue institutional resource and performance assessment; study organization measures and models emphasizing the role of the student and improving study and employment prospects, descriptions of learning outcomes, assessment, qualifications, and career counselling systems will be developed with the direct involvement of social partners and alumni; study programs are updated periodically to integrate research results and innovative practices, focusing on employers and labour market demands, study results are based on European credits accumulation and transfer and used in the assessment and recognition of non-formal and informal learning achievements acquired; and, the qualifications system is developed, as well as the labour market changes analysed.
2.3. European Union Member States, including Lithuania, work closely together so that by 2020 all young people have the opportunity to study abroad for at least one semester. The goal is for at least 20% of students to study abroad for at least one semester. In 2009, 8,800 Lithuanian students studied abroad. Although this number has quintupled over the last decade it accounts for only 4% of total enrolment. The number of incoming students for international exchange programs (only 0.8% in 2006, while the European Union Member States average was 7.5%) and foreigners studying in higher education (foreign students accounted for only 1.9% of all students in 2011) demonstrate the attractiveness of Lithuanian higher education to students from other countries. The Bologna Process Bucharest Ministerial Communique (2012) encouraged countries to continue to develop joint study programs, as well as commit to examine the national joint programs and joint degree legal framework and current practices, in order to remove existing obstacles to international cooperation and mobility. In order to increase the internationalization of the Lithuanian study system, the implementation of various initiatives at the national level will continue. Virtual mobility based on the use of information technology could also play a significant role in this process. 
2.4. In recent years, much attention has been paid to study infrastructure modernization, renovation of higher education institutions’ educational facilities, as well as student dormitories. In order to further improve the quality of higher education and to increase its attractiveness, it is necessary to modernize the students’ learning, living, and recreational environments. International and Lithuanian experts have repeatedly drawn attention to the extensive academic and research institution development and diversified potential and resources. Reorganization of network conditions and the overall vision pursued by universities in Lithuania were discussed in 2011, creating preconditions for universities to appear Lithuania that correspond to the level of the best universities in Europe and the world. The continuation of current network reorganization will be strengthened by scientific and educational institutions, reaching the highest standard of quality and capacity: the most important investments will be earmarked for participation in integrated science, study, and business centre projects transferring faculties related to R&D carried out in the valleys, study and research infrastructure development, strengthening its supervisory and management skills, developing campuses and modern faculty workstations, dormitories, and improving other open use infrastructure related to studies and leisure (centres, laboratories, leisure, sports, and health).
2.5. The low level of lifelong learning in Lithuania may have negative consequences for the country’s economic growth. Therefore, it is necessary to further employer and other social partner involvement in lifelong learning initiatives via the most efficient use of public and private resources to increase access to learning, encourage higher education institutions to expand competitive cooperation with the business world, introduce schemes for recognition of competences acquired through experience, and enable people at higher education institutions to acquire or renew professional competences.
3. Tasks set forth to achieve the first objective of the program:
3.1.  provide for the intelligent and informed choice and availability of study
3.2.  constantly update and improve the contents and process of study in cooperation with the social partners, increase the professionalism of professors
3.3.  develop the internationalization of education and strengthen the international recognition of higher education in Lithuania
3.4.  modernize the study infrastructure and the teaching and learning environment
3.5.  facilitate lifelong learning service development conditions at institutions of higher education
4. The second objective of the Program is to create new knowledge and set up conditions for the integration of science, business, and culture in order to strengthen the country’s advantages
4.1.  State progress, democracy, social welfare, culture, and economic development are based on the creation of new knowledge and the highest quality research. Focused intellectual potential, developed research environment, and concentrated modern standards infrastructures are necessary for new knowledge to emerge and innovation to mature. According to Statistics Lithuania, 22,400 people participated in R&D activities in Lithuania in 2011, of which 7,400 have scientific degrees. Lithuania does not fall far behind the European Union average on the scale of R&D workers per thousand people in the population (13.8 R&D workers compared with 14.6 R&D workers in 2010). However, Lithuanian scientific and educational institutions coordinate few projects such as the 7th Framework Programme for Research, Technology, and Demonstration Activities. In Lithuania, the highest quality research accounts for a small proportion of all research, and available scientific and other researchers are often not capable of quality international research project development and implementation. Attracting the world's best scientists and other researchers from both western and eastern countries and their mobilization to carry out research, Lithuanian researchers capacity building, and the formation of favourable conditions for scientific careers for young researchers would allow Lithuania to expand the highest quality research, gain international recognition, and attract top level partners from other countries for high-level R&D activities relevant to the public and of strategic importance to solve problems.
4.2.  The Innovation Union Scoreboard identified human resources as a relative strength of Lithuania, but statistics shows that the education of researchers, working in the business sector from pupil to top-level researcher, as well as the relations of R&D and innovation with business processes are faced with problems. Preconditions have been initiated in accordance with the Conception for the development of five valleys in Lithuania at present. These are clusters of the strongest scientific and educational institutions, their researcher teams, and R&D infrastructure designed to transfer knowledge and technology from the public sector to the private sector. Since 2007, the valleys have been developing due to acquisition of advanced R&D infrastructure, the operating principle of open access is increasing regional scale advantages, and highly qualified researcher teams can compete in the international research area. However, Lithuanian scientific and educational institutions are still limited in cooperation with business studies and R&D activities, and business R&D expenditure is inadequate. Therefore, private equity investment should be facilitated by legal, fiscal, and other conditions that could pave the way for active cooperation between science and business.
4.3.  According to the data of the State Patent Bureau of the Republic of Lithuania, in 2011 scientific and educational institutions applied for 28 patents. However, only licensed patents have commercial value. Scientific and educational institution income from intellectual activity is low, so not only will intellectual activities of science policy-making and research institutions be further promoted, but also commercialization of R&D will be developed, as well as knowledge and technology transfer management skills. 
4.4.  While the state’s efforts promote education, science, and business synergy in Lithuania (with a great deal of focus on competitive R&D or R&D funding for joint projects and business promotion), it is necessary to establish the direction of public, private and public partnership implementation and its sustainable breakthrough. It is necessary to distinguish long-term priorities and smart specialization directions based on exceptional competence, and on economic, creative, scientific, and social environment that promotes the development of innovative products. These directions of increasing knowledge-intensive activities will facilitate international cooperation activities of specialization, and will promote entrepreneurship and innovation in all areas of life. Besides the highest quality research, commercial and public interest R&D should be one of the major tasks of R&D and innovation development institutions pursuing the development of knowledge, science, business, and cultural integration and strengthening the competitiveness of the country. Priority R&D and innovation development trends, which will provide a new framework for higher education, science, and business cooperation are envisaged in the Conception. The implementation program provided in the Priority R&D and innovation trends will provide the basis for cooperation between the institutions concerned, contributing to the development of R&D and innovation, and their measures for R&D and innovation, coordination to achieve common goals: formulate and implement smart specialization policy in Lithuania, accelerate the development of the knowledge society, social and cultural innovation, and enhance the long-term development of Lithuania’s economic competitiveness.
4.5.  Implementation of projects in the valleys created or upgraded scientific and educational institution laboratory work on the principle of open access, i.e., resources available to them, not only for staff, students and trainees, and any interested parties from other institutions or businesses. However, an effective management system is required for R&D infrastructure operating smoothly on the principle of open access, including R&D infrastructure operating costs, the funds received for the use of infrastructure, and private equity investment position. 
4.6. Modern research infrastructure is a cornerstone element of the European Research Area. Rapidly rising costs of research infrastructures make one search for new paths to allow such a financial burden that would be borne by the state, to create and develop internationally competitive research infrastructure in Lithuania. In developing Lithuanian research infrastructures, it is important to ensure their integration into international research infrastructure projects. In 2011, the Research Council of Lithuania announced the Lithuanian research infrastructure signpost and together found relevant international research infrastructure where it would be appropriate for Lithuania to seek membership. Order No. V-1068 approved by the Minister of Education on 2 July 2012, governs Lithuania’s participation in international research infrastructure procedures and provides for the methods of financing such membership. Although the legal environment allowing membership in international research infrastructures is created Lithuanian participation in international research infrastructure is poor. To solve this problem membership cost recovery should be diversified and stable long-term investments in research infrastructure funding schemes ensured.
5. Tasks set forth to achieve the second objective of the program:
5.1. train highly qualified researchers, and strengthen and mobilize the human R&D potential for smart specialization areas to be developed
5.2. organize public and private cooperation in R&D and new knowledge-based innovation specialists, and strengthen their knowledge and technology transfer abilities
5.3. encourage inter-institutional, intersectoral, and international cooperation in the development of high-level scientific research, as well as R&D activities relevant to solving problems of strategic importance and the economic development of the state and society
5.4. develop commercial and non-commercial uses of R&D results
5.5. create, update, and mobilize R&D infrastructure constituting conditions for knowledge and innovation
6. The third objective of the Program is to guarantee data with information and evidence, professionalism and trust-based studies, and the functioning of R&D systems.
6.1. In recent years, many financial resources have been allocated to develop a monitoring system of studies and R&D activities. The purpose of this system is to analyse and assess the state of research and study, establish trends and emerging opportunities in time to identify changes, make recommendations to provide the information necessary for evidence-based science and education policy-making, ensure the quality of education and studies ensuring management of studies and R&D, and to inform the public about the current state of research and studies. Efforts have been made at all levels to introduce evidence and information based management principles, monitoring results available not only for national level decision-making, but also to improve the activities of institutions. The further development of studies and R&D will include systematically collected data required for monitoring and decisions on studies and the development of R&D. The professional capacity of institutions engaged in monitoring and supervision (information management, analysis, and forecasting) will be strengthened, encouraging development of cultural dialog.
6.2. Study and the effective management of R&D require rapid development of information technology. Information technology development is the subject of two measures, the Information Technologies for Science and Studies 2001-2006 program, approved by the Minister of Education on 30 January 2001, Order No. 115, and the Lithuanian Virtual University program for 2007-2012, approved by the Minister of Education on 27 April 2007, Order No. ISAK-791 (Official Gazette, 2007, No. 51-1997; 2010, No. 88-4675). The Lithuanian Academic e-Library was designed for these programs: e-learning infrastructure is supported, the Lithuanian Science and Education Information System and the Institutions of Science and Studies Information System were established, in order to provide institutions with study, finance, and human resources planning, as well as management and accounting services; the Registry of Higher Education Students has been created, whose data is supplied to the Education Management Information System; development of a national information science data archive information system is underway; and, student enrolment in higher education system has improved. Since 1991 the Lithuanian Science and Research Network provides data services. By continuing these activities, not only will the information and registry systems be supported, but also developed, strengthening internal and external integration of the information structure, ensuring more effective coordination of new initiatives. 
6.3. The mission of Lithuanian scientific and educational institutions obliges them to take on leadership roles in society and be open to business, disseminate scientific knowledge in society, instil culture in it, as well as an understanding of education and health care; also, social and economic activities, actively contributing to innovation and the development of a knowledge-based economy and knowledge-intensive public education. This mission of higher education and public accountability will require state schools of higher education to have autonomy and accountability to the public and other interested parties in harmony, the development of modern governance, and a culture of openness and cooperation.
7. Tasks set forth to achieve the third objective of the program:
7.1.  ensure effective functioning of the science and education system, which will require quality monitoring and analysis, assessment, and forecasting based on it
7.2.  create conditions to improve the management of science and studies institutions, increasing their openness and accountability to the public
7.3.  make science and studies institutions stronger leaders in society and better at managing innovation
3.3.1. Specialist Training for the Fishery and Aquaculture Sectors
A sustainable professional training system in the fishery and aquaculture sector is being developed in Lithuania. 
The EU structural funds that Klaipėda University used [.] created the necessary infrastructure for the Ichthyology and Fishery master’s degree program to be accredited in 2014[.].
Aleksandras Stulginskis University is in the midst of the accreditation process for the Fishery and Aquaculture Technology undergraduate degree program[.].
Šilutė Agricultural School (Fishery Practical Training Centre) [.] also used EU structural funds to develop the training infrastructure necessary to carry out the initial and continuing vocational training with the usual dominant professional specialization and a theoretical and practical education each year:
· 25 fish processing specialists
· 25 RAS specialists
· 25 RAS and fishery equipment technicians
· adult education on fishery 
There is also a registered Fish Farming, Breeding, and Processing Technological Competencies Development program for teachers/professors. 

However, analysing the study and vocational training programs, one can notice that the above-mentioned institutions organizing education and vocational training lack focus on implementing the objective to “create flexible learning possibilities of new quality that allow for personalized lifelong teaching and learning in digital environments” of the 2011-2019 Lithuanian Information Society Development Programme.
-Fishery training program-Primary fish and sea food processing training programPlans are set for 2014-2015 admission for the above mentioned professional qualification training programs. 
The Lithuanian Confederation of Industrialists initiated the Education Development Centre’s Fish Farming, Breeding and Processing Technological Competencies Development program for teachers/professors [.].
3.3.2. Priority R&D Trends in the Fishery Sector for the 2014-2020 Period
According to the research completed in 2013 by Aleksandras Stulginskis University, the Lithuanian Research Centre for Agriculture and Forestry, Agricultural Sciences and Forestry Institutes Association, and the Lithuanian Agricultural Advisory Service, and the Agriculture, Fisheries and Rural Development Applied Research and Innovation Development 2014-2020 recommendations [18] that came from it, which were approved on 20/12/2013 by the Council for Agricultural Science (Protocol No. 8D-605(5.50)), the intensification of fish stocks requires increased applied research and monitoring. Recently, ensuring aquatic ecosystems, valuable and protected species security, and efficient use of their resources is only possible using scientific data.
Research is carried out continuously only in water bodies containing intensive commercial fishing. However, the investigation found other branches of the fishery sector perform inadequate research or none at all. The applied research proposes that the fishery sector prepare in accordance with inland interviews, analysis, and ranking results. 
They recommended the following long-term and short-term applied research by the year 2020 in the field of fishery (aquaculture was not distinguished) [42]:
1. Determination of the effectiveness of fish farming and stocking. Fish community structure and stock size in inland waters is determined by a number of natural factors. It is estimated that a variety of species, including commercial and recreational fishing ones, is widespread but is only prolific in specific types of water bodies. Knowing these patterns it is possible to assess the potential value of water bodies and various aspects of fishery and increase their numbers. Aquacultural work plays a very important role in this area. This topic is important, relevant, and must be conducted in the future to ensure the highest water productivity. So far, Lithuanian stocking effectiveness is rated for only a couple breeding species: salmon and sea trout. Recently, a number of large and especially farmed fish species (such as pike, zander, catfish, Coregonus lavaretus, etc.) stocking effectiveness was determined only in fragments in some bodies of water. Because fish-farming costs considerable funds, it is important to know whether the funds are used wisely and effectively. The question is, is bred fish stocking effective enough to achieve the fish breeding objective? This action will require an estimated 130-170,000 LTL of financing per annum.
2. Fish nutrition and feed quality research. This is an important topic for the development of aquaculture. This action will require an estimated 30-50,000 LTL of financing per annum. 
3. Research on fish stocks. According to Article 54 of the Constitution of the Republic of Lithuania, the state has to take care of the natural environment, wildlife and plants, individual objects of nature, and areas of particular value, ensuring their sustainable use as well as restore and augment natural resources. Therefore, the State budget was and is the main stock recovery funding source. Valuable fish stock recovery plans are developed long-term, for 65 years from the first year of the country’s independence.
In the opinion of fishery experts and based on the Republic of Lithuania Law on Fishery and Amateur Fishing Law, Research on fish stocks will remain a priority topic in the future. The Fishery Law provides that research on fish stocks in the Baltic Sea and the Curonian Lagoon are carried out annually, and in bodies of water of more than 500 ha (lakes and water reservoirs) which are allowed to engage in commercial fishing at least every 2 years. Because there are forty bodies of water that size, preliminary financial requirements will be 117,000 LTL per annum to perform the research on a rotational basis in accordance with the Fishery Law. Research is carried out on the fish stocks at the remaining state water bodies, i.e. larger than 100 ha, at least every 10 years. Because there are 155 bodies of water that size, preliminary financial requirements will be 75,000 LTL per annum to perform the research on a rotational basis in accordance with the Fishery Law. The Curonian Lagoon fish resource research cost per year is about 150-200,000 LTL. The rest of the planned funds will be used for research of river ichthyofauna, rare and endangered species program enforcement, and monitoring of operations finance. This action will require an estimated 600,000 LTL of financing per annum.
4. Fish diseases and their prevention. Under the current arrangements, stocking material (fish fry and juveniles) is acquired both from Lithuanian fish farmers and from other EU countries (especially Poland). This increases the risk of introducing new fish pathogens. Recently there has been an increase in cases where fish diseases and their causes spread beyond fishery ponds to natural waters. At present one of the fastest spreading diseases is carp erysipelas and its various forms. Very large losses were incurred due to fallen eel from invasive pathogens. In light of these and the other situations, fish disease prevention must be ensured and protective measures anticipated and prepared by professionals. This action will require an estimated 70,000 LTL of financing per annum. 
5. Creation and installation of an accounting system for commercial and sport fishing. Commercial fishery has a long tradition. For centuries, commercial fishery has been one of the most important human livelihoods. Fish have been caught in a variety of ways for food in rivers, lakes, and the Curonian Lagoon. Commercial inland fishery throughout history correlated with population and economic growth, and vice versa, with the abundance of fish stocks. For the fish resources to be optimally exploited, in particular it is necessary to create conditions for correct commercial and sport fishing catch records. Amateur fishing catches in inland waters are presently accounted for only providing reliable information about the structure of catches, but not the size. However, the impact of sport fishing on fish stocks is increasingly more demanding, and these catch records are not kept. It is therefore necessary to develop a methodology for evaluating the impact of amateur fishing on fish populations and communities, which would evaluate the imbalance between the fisher’s data, planted catch, and the real state of the stock. This would be an effective tool for amateur fishing catch accounting reliability evaluation, fish hatcheries, and optimal fish resource alignment. This way, the rational use of resources is only possible via optimal combination of aquaculture and exploitation of fish stocks, and the real economic effect of these activities can be assessed only with correct fish catch records. Moreover, it is impossible to accurately evaluate the effectiveness of fish farming and properly evaluate fish community parameters. This action will require an estimated 90,000 LTL of financing annually. 
6. Recirculating (closed or semi-closed) aquaculture systems (RAS). For decades Lithuanian aquaculture was understood only as fish farming in ponds. Commercially grown traditional fish species with market demand are bred in Lithuania. Aquaculture keeps making progress and increasingly gains new, advanced technologies such as recirculating (closed) aquaculture systems (RAS). In Lithuania there are a number of private companies that have closed systems, but they grow industrial fish species (e.g. African sharptooth catfish etc.). There are plans for RAS development and new kinds of fish and shellfish growth in the future. In connection with that, demand for new production and reproduction technologies should rise. This action will require an estimated 100,000 LTL of financing per annum. 
The 2014-2020 fishery sector inland and Lagoon research will require an estimated 1.02 to 1.08 million LTL of financing per annum [42].
3.3.3 New Possibilities for 2014-2020 in the Field of Research and R&D 
On 30 November 2011, the European Commission presented a new research and innovation funding HORIZON 2020 proposal for 2014-2020. The program provides funding to all components of innovation, from the idea to the user; the main evaluation criteria are high-quality research, industrial competitiveness, and the benefits to society. 
The Program budget for 2014–2020 is 276.2 billion LTL: 
· 84.9 billion LTL – European Research Council; the Marie Curie activities; Research Infrastructures; and, Future and Emerging Technologies 
· 61.8 billion LTL – key technologies (ICT, nanotechnology, biotechnology), financial instruments, and increasing the capacity of small and medium-sized enterprises to innovate 
· 109.5 billion LTL – address major social concerns (climate change, developing sustainable transport and mobility, renewable energy, ensuring food safety and security, and the challenge of an ageing population)
The State of the Innovation Union report from the European Commission (2.12.2011 COM(2011) 849 final) about the current situation of the Innovation Union emphasizes that science and innovation are the best means for Europe to recover its competitive position and therefore proposes increasing investments in research, innovation, and education [35]. 
3.4. Modern Aquaculture Technology’s Role in the Processes of Social Innovation Development in Rural Areas
For a long time the policy and market conditions were favourable for large-scale production. For some rural areas it meant the specialization of the dominant production branch, while the others were abandoned and disappeared. At present, the correctness of such a policy is in question: for example, there is not enough cheap labour or cheap energy to carry out economic activities in an EU rural area. Companies that seek precisely that kind of competitive advantage usually relocate production beyond the EU. 
Most agricultural land in Lithuania is unproductive or low-performance land, representing about 25% of the rural population (about 200 to 300 thousand people). Although it is very difficult to make a living off agriculture in such areas, 64% of residents there are employed in this field. One way to raise the standard of living of the population of poorly performing land would be modern technologies and the promotion of sustainable rural development. For this purpose, the development of fish farming in recirculating (closed) aquaculture systems (RAS) would be very appropriate. Using RAS technology relatively small spaces can be used to grow a variety of species: catfish, sturgeon, eels, zander, and other species. RAS do not require large buildings (10 tons of African sharptooth catfish can be cultivated per year in a RAS of 35-40 m2) [38].
With the development of aquaculture, especially RAS, new possibilities open up for rural areas:
· job creation, because the application of modern technologies for small-scale aquaculture production can be as environmentally-friendly and successful as it is large scale
· with increasing demand for products of exceptional quality, small production units can very quickly satisfy the needs of the area providing exceptional features
· through diversification strategy the employment problem is solved
· the return to extensive agriculture in low yield areas is related to the new environmental perception: everybody recognizes the need to protect the landscape and our natural heritage is composed of preconditions for a better balance between agriculture and the environment, diversification of farmers’ activity, and development of activities for the population newly relocated to the village
· an opportunity to provide a new service to the residents arises in the village, for example, fresh and processed aquaculture products are supplied to rural tourism or aquaculture product sales are organized through an electronic trading system
Services and the service sector become an increasingly important driver for economic growth and account for more than two-thirds of the jobs created and overall EU added value. This sector is also mostly determined by growth in Europe. However, services are not a panacea. Alone, they are insufficient to solve the problems of the competitiveness with European manufacturing industry. Europe still has a strong industrial base and is a technological leader in many fields. Therefore, there should be no question of which is more important, manufacturing sector vs. service sector or technology innovation vs. service innovation. They are all vital to the European economy.
However, it is important to emphasize that the traditional boundaries between manufacturing and services have become increasingly blurred. For example, production depends heavily on the development of innovative services such as design, marketing, and logistics, as well as product-related after-sales service, and vice versa. More and more service companies produce products that improve the service they offer, or are related to such services or how they are provided. However, these changes are not paid the attention they are due when implementing regional and industrial development policy and measures.
Service innovation is indeed the driving force behind overall economic growth and structural change. They contribute to overall economic productivity and promote innovation carry-over into other industries. They even provide opportunities to create a new macro-economic impact with growth centres and lead markets. Thus, innovation in services can lead to structural economic changes and completely change in the way we live, do business, and interact with each other.
4. SWOT Analysis of the Lithuanian Aquaculture Sector
4.1 Strengths
1. Liberal legal and administrative requirements (permit issuance, etc.) compared with other EU Baltic Sea countries 
2. Large pond production and project areas where there is potential for increasing production
3. Sufficiently developed network of aquaculture companies able to provide consumers with fresh aquaculture output all year round
4. Job creation and retention of employment growth in the aquaculture sector in rural areas
5. Little competition with agriculture
6. The possibility to generate natural nutrients in ponds
7. Insignificant disease issues in the extensive organic aquaculture system
8. Opportunities for the maintenance and improvement of the natural aquatic ecosystems
9. Protective sanitary legislation guaranteeing the quality of products
10. The increase in production and consumption of fish and fishery products
11. EU support for the modernization of the aquaculture sector, ensuring environmental requirements throughout the fight against fish eating birds and the damage they do
 
12. Many years of experience in the areas of aquaculture production
13. Creating a sustainable professional training system in the fishery and aquaculture sector
14. Lithuanian spatial data availability in cyberspace enables coordinated provision and receipt of administrative services at the inter-institutional level
15. All interested parties’ aquaculture development priorities are aligned 
4.2. Weaknesses
1. Most of the support measures are aimed to encourage production in Lithuania but internal and external market monitoring has not been designed, as well as a supply/demand analysis and situation forecasting information system
2. An information environment detailing uniform requirements and permits, certificates, and other documents has not been created for newly established companies
3. The PSD fee in excess of 4 economic size units (ESU) increases significantly because aquaculture activities, particularly the RAS, have considerable ESU, so some farmers are faced with an increased tax burden even though they have yet to see an revenues from the RAS [24]
4.  ESU size calculation methodology is yet to be developed for cage aquaculture
5. Inadequate marketing skills to operate in the EU single market
6. Damage caused by fish eating birds
7. The marketing tools used for aquaculture products are not effective enough
8. Relatively small export opportunities
9. High production cost
10. Insufficiently developed aquaculture production processing sector
11. Lack of inclusion of scientists dealing with the problems and development of aquaculture (legal, technological, marketing, public interest, etc.)
12. Most small and medium-sized aquaculture companies have low production yield and a lack of financial capacity to invest in development 
13. Insufficient use of modern means of protection against theft
14. Lower consumption of fishery products compared with the EU average
15. Institutions organizing education and vocational training lack sufficient focus on implementing the objective to “create flexible learning possibilities of new quality that allow for personalized lifelong teaching and learning in digital environments” of the 2011-2019 Lithuanian Information Society Development Programme. 
4.3. Opportunities
1. Creation of an information environment detailing uniform requirements and permits, certificates, and other documents for newly established companies
2. Create an internal and external market monitoring, supply/demand analysis, and situation forecasting information system for aquaculture products 
3. Modernize legislation governing environmental protection requirements for aquaculture activities, taking technological progress into account
4. Concentrate material and human resources to the most promising aquaculture R&D to ensure integrated solutions to problems, research performance, and improved inter-institutional R&D infrastructure
5. Finance horizontal ties linking the activities from different sources and the rational use of targeted financial flows, research, studies, and advisory bodies, as well as strengthen business ties and innovative activities increasing the efficiency of the aquaculture sector
6. Develop aquaculture production in rivers using the FTS method and in lakes using cages, taking environmental requirements into consideration
7. Increase aquaculture production quantities to promote the intensification of production on non-organic farms
8. Increase consumption 
9. Produce new, in demand species
10. Modernize company/farm infrastructure using technologies to mitigate energy consumption and environmental pollution
11. Promote the establishment of new companies/farms using technologies to mitigate energy consumption and environmental pollution
12. Create new aquaculture products and introduce them to the market
13. Promote domestic production of fish planting material and its supply 
14. Improve the quality of products
15. Increase the effectiveness of EU assistance
16. Organize staff training and otherwise raise their qualification
17. Create jobs
18. Increase the competitiveness of aquaculture
19. Expand the market for aquaculture products
20. Systemize and disseminate knowledge about aquaculture technology
21. Increase the internationalization of the development aquaculture sector specialists
22. Institutions organizing education and vocational training focus more on implementing the objective to “create flexible learning possibilities of new quality that allow for personalized lifelong teaching and learning in digital environments” of the 2011-2019 Lithuanian Information Society Development Programme 
4.4. Threats
1. The increase in international market competition
2. It is difficult to compete with imported aquaculture products and their alternatives due to the low diversity of products and high cost of production
3. Aquaculture may have a negative impact on agricultural and industrial pollution
4. Losses due to water birds and carnivorous fish.
5. Poaching
6. Fresh water quality and possible taxes
7. The increasing economic dependence of business performance on rapidly rising prices of energy resources
5. LITHUANIAN AQUACULTURE SECTOR GUIDELINES FOR THE 2014-2020 NATIONAL STRATEGIC PLAN, PRIORITY ACTIONS AND MEASURES, AS WELL AS ASSESSMENT INDICATORS AND RESPONSIBLE INSTITUTIONS
The Lithuanian aquaculture sector guidelines for the 2014-2020 national strategic plan were drawn up based on relevant international, European Union, and national legislation governing aquaculture activities, the European Commission’s strategic guidelines concerning the EU aquaculture sector for sustainable development and growth (Guidelines) COM (2013) 229 final (including future amendments), the results of a review of normative acts regulating the aquaculture sectors in the European Union, the Baltic Sea region, and Lithuania, the results of an overview of the implementation of the Lithuanian National Fishery sector Strategic Plan and Action Programme for 2007-2013, the results of an analysis of aquaculture sector develops trends around the world, in the European Union, and other countries in the Baltic region, a general overview of the Lithuanian aquaculture sector for 2004-2012 considering legal, social, economic, environmental, gender equality, etc. aspects of the current situation in the sector, situation analysis of studies and research & development (R&D) in the field of aquaculture, an overview of the coordinated territorial planning system in Lithuania, and the Lithuanian aquaculture sector SWOT analysis.
	Guidelines, priorities, and measures for their implementation
	Assessment indicators (criteria, their values)
	Responsible authority/information source


	Guideline 3.1: “Simplification of administrative procedures”

	I. Priority
Reduction of administrative burden aquaculture companies and improvement of coordination actions at institutions managing the sector
Measures:


	1. Creation of an information environment detailing uniform requirements and permits, certificates, and other documents for newly established companies
	A uniform information environment has been created

	ŽŪM, Fisheries Service

	2. Analysis of the administrative process of grant applications in order to identify and eliminate unnecessary or redundant processes/steps and the use of IT systems as efficiently as possible setting targets for grant application process administration
	Analysis of the administrative processes of support applications was carried out 

Implementation of the proposals on support for application administration process transposition to cyber space


	ŽŪM, NMA

	3. Develop information systems which would ensure two-way communication between the applicant and the NPA for the institutions and agencies that fall into the Ministry of Agriculture regulatory field

	An information system crated for communication between the applicant and the NMA 

	ŽŪM, NMA

	4. Modernization of legislation governing environmental protection requirements for aquaculture activities, taking technological progress into account

	Renewed legislation during the program period: 100%

	ŽŪM, AM, other related institutions

	Guideline 3.2: “Sustainable aquaculture development and economic growth assurance by applying coordinated territorial planning”, drawing up proposals for objective measures to enable coordinated territorial planning thanks to use of Lithuanian aquaculture potential for sustainable aquaculture development, and ensuring the necessary water and space capabilities

	II. Priority:
“Coordinated sustainable aquaculture territorial planning”
Measures:


	1. Carry out an assessment of strategically important areas for aquaculture activities in environmental, social, and economic terms using Lithuanian spatial information and in accordance with the principle of sustainability concerning rational use of flow-through aquaculture systems, RAS, ponds, and establishment of fish hatcheries
	The analysis conducted and its results were presented to representatives of the public and businesses 

	ŽŪM (Ministry of Agriculture: research initiators), Research institutions (research executors)

	2. Analysis and sustainable use of marine areas for aquaculture possibilities evaluated in environmental and economic terms to identify potential areas for these activities to explore the interaction between sustainable marine aquaculture, fisheries, transport, other sectors and opportunities
	The analysis conducted and its results were presented to representatives of the public and businesses 
	ŽŪM (Ministry of Agriculture: research initiators), Research institutions (research executors)

	3. Shape aquaculture activities and other areas of the development of a common policy in the marine area and develop a strategy for marine aquaculture
	Number of prepared projects related to marine aquaculture
	ŽŪM (Ministry of Agriculture: research initiators), Research institutions (research executors)

	Guideline 3.2: “Increasing the competitiveness of the EU aquaculture sector” elaboration of the Lithuanian aquaculture sector’s sustainable, innovative, and competitive development objectives, priorities and volumes, and a proposal of measures to achieve them


	III. Priority: 
“Investments in environmentally friendly, innovative aquaculture systems and activities increasing added value and promotion of prospective new species in aquaculture”
Measures (in order of priority):

	1. Support investment in infrastructure needed for higher value-added fish farming the development and modernization of systems for rainbow trout (or other salmonid species), and sturgeon farming in recirculating (closed) aquaculture systems (RAS), flowing in open systems (FTS) and lakes (including swimming pools and canals), African sharptooth catfish farming RAS.

	The aquaculture production value increase of 55% during 2014-2020 
	ŽŪIKVC data, Ž-4 report

	2. Support the adaptation of cages to natural or artificial water bodies
	The caged aquaculture production value increase of 20% during 2014-2020 
	ŽŪIKVC data, Ž-4 report

	3. Support new prospective aquaculture species planting material (fry) production; priority is given to the needs of the domestic market-oriented entities
	Fry production in comparison with the needs of the internal market, 90% in 2020 

	ŽŪIKVC data, Ž-4 report

	4. Support investment in aquaculture product processing and direct marketing. Priority is given to one's own (company or farm grown) aquaculture production processing and the one that contributes to energy conservation or reducing the environmental impact, including the treatment of waste
	A 200% increase in realized processing industry aquaculture product turnover during 2014-2020
	ŽŪM, ŽŪIKVC data, edited ŽP-1 report

	5. Support the development of specific brands, regional, national or international aquaculture product promotional and awareness events that increase public awareness of aquaculture products and sectors
	No less than 10 new special brands of aquaculture products created during 2014-2020
	ŽŪM, Fisheries Service, NMA

	6. Facilitate certification and application submission in order to register for a particular product in accordance with the March 20, 2006, Council Regulation (EC) No. 510/2006 on agricultural products and foodstuffs geographical indications and designations of origin, support geographic area product labelling marking projects and the implementation of traceability
	The number of projects financed will be 90% of the number of applications submitted
	ŽŪM, Fisheries Service, NMA

	7. Fund projects for an aquaculture product e-commerce system
	A completed aquaculture product e-commerce system
	ŽŪM, NMA

	8. Support the transition from conventional to organic aquaculture production

	A 30% increase in realized organic aquaculture production turnover during 2014-2020 
	ŽŪIKVC data, Ž-4 report

	9. Develop an information system for collecting, cataloguing, storing, and disseminating the scientific knowledge and technological innovation in the field of aquaculture 
	The Nemunas Valley Association information portal supplemented with aquaculture scientific knowledge and technological innovation; funding to implement the project would be 150,000 LTL
	ŽŪM (project initiator), Nemunas Valley Association (project executor)

	10. Create an open access system for interactive learning, consultation, and decision-making support, based on the direction of the aquaculture farm/undertaking cost-effectiveness mathematical modelling, the use of scientific and technological knowledge and innovative practices in the field of aquaculture, according to the direction:
10.1. flow-through aquaculture systems
10.2. closed aquaculture systems
10.3. ponds, including pools, canals, and cages
	A completed open access system for interactive learning, consultation, and decision-making support installed in the Nemunas Valley Association information portal; funding to implement the project would be 750,000 LTL
	ŽŪM (project initiator), project executors: Nemunas Valley Association and other research institutes

	11. Carry out R&D research on lakes and rivers adaptation for aquaculture production, such as using cages, flow-through systems and other technologies; use scholars to publish a study and choose the most appropriate regions for evaluating environmental requirements
	Research/study
	ŽŪM (Ministry of Agriculture: research initiators), Nemunas Valley Association (research executors)

	12. Finance and carry out R&D on company/farm infrastructure modernization achieved through reducing energy costs and environmental pollution and intensifying production technologies
	Research

The number of completed recommendations
	ŽŪM (Ministry of Agriculture: research initiators), Research institutions (research executors)

	13. Develop an information system for fishery and aquaculture internal and external market monitoring, supply/demand analysis, and situation forecasting

	An information system developed for fishery and aquaculture internal and external market monitoring, supply/demand analysis, and situation forecasting
	ŽŪM (project initiator) ŽŪIKVC (project executor)

	14. Perform studies of the internal and neighbouring country aquaculture market demand according to individual fish and other aquaculture species, periodically, say every 1-3 years
	Studies (number)
	ŽŪM (Ministry of Agriculture: research initiators), VĮ ŽŪIKVC (research executors) 

	15. Finance and carry out research for determining the efficiency of fish hatcheries and stocking

	Financing 130-170,000 LTL per annum
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors)

	16. Finance and carry out research on fish nutrition and feed quality
	Financing 130-170,000 LTL per annum
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors) 

	17. Finance and carry out research on fish resources

	Financing 600,000 LTL per annum 
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors) 

	18. Finance and carry out research on fish diseases and their prevention
	Financing 130-170,000 LTL per annum
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors) 

	19. Create an accounting system for commercial and sport fishing, install it, and ensure its operation

	Financing 90,000 LTL per annum
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors) 

	20. Finance and carry out research on closed aquaculture systems
	Financing 100,000 LTL per annum
	ŽŪM (Ministry of Agriculture: research initiators), research institutions (research executors) 

	21. Research competitiveness of produced aquaculture production, marketing efficiency, and public awareness (every 3 years)
	Completed research
	ŽŪM (Ministry of Agriculture: research initiators), Nemunas Valley Association (research executors)

	V. Priority: 
“Increasing employment, territorial cohesion, and social integrity”
Measures:


	1. Organize aquaculture sector staff training and otherwise raise their qualification
	15% of employees raised their qualification each year
	ŽŪM, Fisheries Service

	2. Promote the creation of new jobs:
2.1. partially subsidize wages of young workers at new jobs based on aquaculture technology qualification
2.2. employ a flexible employment promotion and job-sharing policy (part-time employment, individual contracting)
2.3. promote women’s employment
	Employment in the aquaculture sector increased by 25 % during 2014-2020
	ŽŪIKVC data, Ž-4 report


	VI. Priority: 
“The promotion of aquaculture ensuring sustainability and environmental friendliness”
Measures:


	1. Support organic aquaculture production intensity to a level not exceeding the requirements of organic production through the progressive support for aquaculture farms model

	Average income per stocked pond area increase of 5% annually
	ŽŪIKVC data, Ž-4 report


	2. Creation of a compensation model for damage resulting from aquatic animals and fish eating birds, as well as a support scheme (model)

	The completed model and compensation system
	ŽŪM, Fisheries Service

	3. Cover fish eating bird losses suffered by aquaculture businesses based on the compensation model
	Reimbursement of 70% of the losses as calculated by the compensation model
	ŽŪM, NMA

	4. Support investment in the adaptation of environmental pollution reduction technologies and renewable energy sources (hydro, biogas generators, wind turbines, etc.) to aquaculture production to reduce environmental pollution or energy costs

	The number of projects financed will be 90% of the number of applications submitted
	ŽŪM, AM 

	5. Compensation of costs related to water conservation and animal reproduction under conservation and biodiversity restoration programs
	The number of projects financed will be 90% of the number of applications submitted
	ŽŪM, NMA

	6. Support the management of the environment, landscape, and traditional elements of aquaculture zones
	The number of projects financed will be 90% of the number of applications submitted
	ŽŪM, NMA

	7. Improve conditions for placing aquaculture products on the market (produced using of low environmental impact methods)

	The number of projects financed will be 90% of the number of applications submitted
	ŽŪM, NMA 
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�You should write: compensation for the damage caused by fish eating birds. 


�We suggest you lose this because during the 2014-2020 programming period organic aquaculture will not be supported from the EFF (at least until 2017, for sure)


�We suggest you lose this


�This is not relevant to aquaculture, we suggest you lose it


�This is not relevant to aquaculture, we suggest you lose it


�This is not relevant to aquaculture, we suggest you lose it
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