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Introduction
Aquaculture is beneficial aquatic fauna and flora organism breeding or cultivation in different bodies of water for human consumption and other uses: ponds, reservoirs, lakes, lagoons, and marine coastal waters, fjords, swimming pools, cages, and closed water cycle facilities. Scientific studies have shown that global ocean fish and other animal resources are not inexhaustible and some fish species have all but disappeared from overfishing. In order to meet the increasing demand for fish, without wasting natural animal life resources of the sea, output can be supplemented by the aquaculture sector. Therefore, aquaculture production is one of the fastest growing food production sectors [11.]. 
Organic aquaculture is a relatively new field of organic production compared with organic agriculture, where farming has gained much experience. As consumer interest in organic aquaculture products is increasing, it is likely that an increasing number of aquaculture production units will switch to organic production.
Western European experience shows that as living standards improve the demand for organic products grows. However, there is a problem: the cultivation of organic aquaculture products generates higher costs and their selling price, unfortunately, is very often just the same as conventionally manufactured products. Therefore, in order to intensify the production, we need to devise an effective organic aquaculture farm support system that ensures the reimbursement of costs of the measures for the intensification of manufacturing, environmental protection, and so on.
Project objective. In order to strengthen the organic production of fishery products and the market system, it is necessary to analyse this sector in Lithuania and other countries and provide suggestions for organic aquaculture production promotion and measures to increase efficacy. 
Tasks expected:
1. To submit proposals for organic aquaculture production incentive (including aid) policy beyond 2013, and the economic justification of these measures and the application criteria 
2. To submit proposals to the organic fishery product marketing development
3. To propose measures to improve organic production for aquaculture enterprises producing higher added value
4. To propose how to strengthen organic fishery products in the market system
5. To provide for long-term measures that could have an impact on the production of environmentally friendly aquaculture manufacturing companies to make sure organic production remains organic
1. Aquaculture Production in the EU and Other Regions of the World
1.1 A Review of the Market for Typical Aquaculture Products
According to the FAO, the total (freshwater, brackish, and saline water aquaculture), aquaculture production in the world in 2010 amounted to 78.9 million tons, mostly produced in Asia (72.2 million tons). Compared with 2000, when global aquaculture production totalled 41.7 million tons, within ten years the volume of aquaculture production in the world has increased by 73% (Figure 1). 
Total European aquaculture production in 2010 was 2.52 million tons, of which 0.06 million tons were brackish water production, 0.468 million tons of freshwater fish and shellfish, and 1.99 million tons of marine production. Almost 50% of the 2010 European aquaculture production (including aquatic plants, crustaceans, fish, molluscs, and other aquatic animals) were produced in the EU: 1.26 million tons, of which 22.4% were freshwater production (Figure 2-3 ). More detailed information about EU aquaculture production by Member State and species is presented in Figures 4-6.
The overall trend of aquaculture production in Europe during 2000-2010 did not differ from the global, production increased by 22.7%, but the EU aquaculture sector for the above period was dominated by stagnation (Figure 2). In order to solve the problems of stagnation in aquaculture production, in 2002 the European Commission published “A strategy for the sustainable development of European aquaculture”. The objectives of the 2002 strategy were not implemented, particularly in manufacturing (planning annual growth of 4%) and employment (providing between 8,000 and 10,000 indicators) areas for growth. In addition to the usual obstacles and limitations, from 2002 the EU aquaculture sector is faced with increasing aquaculture production/competition from third countries, and recently it had to deal with the consequences of the economic crisis. The main EU aquaculture sector problem is that in recent years production has not increased, whereas in the rest of the world the aquaculture sector has been growing very rapidly. However, the EU aquaculture sector has made significant progress in ensuring the supply of quality products to consumers and environmental sustainability. 
In 2002 the European Commission’s communication strategy had the following objectives: to ensure secure, long-term employment, particularly in fishery-dependent regions, and to increase employment in the aquaculture sector to 8,000-10,000 FTEs for 2003-2008; to increase the EU's aquaculture production growth rate to 4% per year. The implementation of this strategy has been extremely unsuccessful with the exception of management improvement and market development objectives of promoting, the implementation of which failed only partially. Other goals pursued, such as to ensure that consumers receive healthy, safe, and quality products, as well as promoting high animal health and welfare standards, and to ensure an environmentally safe industry, have been partially implemented [16.]. 
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Figure 1. Aquaculture production quantities worldwide in millions of tons (FAO data)
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Figure 3. Common EU aquaculture production in 2010 (FAO data)
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Figure 2. European (emphasis by EU and non-EU) aquaculture production quantities in thousands of tons (FAO data)
[image: image4.png]



Figure 4. EU freshwater and migratory fish (cyprinids, salmonids, and other fish families) aquaculture production in 2010 (FAO data)
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Figure 5. EU cyprinid family fish aquaculture production in 2010 (FAO data)
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Figure 6. The greatest cyprinid producing EU countries in 2010 (FAO data)
In order to identify and address the causes of stagnation in the EU aquaculture production sector the Commission published a new communication on August 4, 2009, to ensure that the EU remains a key player in this strategic sector increasing production and employment in a number of ways: 
1. Boosting the competitiveness of EU aquaculture production through the following measures: 
· research and development 
· geographical aquaculture planning to address the problem of competition for areas 
· conditions for aquaculture business to cope with market demands 
· promotion of aquaculture development at the international level 
2. Creating conditions for sustainable growth of aquaculture by: 
· aquaculture and environmental compatibility assurance 
· productive aquatic animal production sector development 
· consumer protection and the health of aquatic food 
· recognition of health benefits 
3. The sector’s image and governance with the following measures: 
· better implementation of EU legislation 
· reducing administrative burdens 
· proper stakeholder participation and informing the public 
· ensuring adequate monitoring of the aquaculture sector [16]
1.2 A Review of the Market for Organic Aquaculture Products
Organic aquaculture is a relatively new field of organic production and the world is still in the primary stage of development.
The main principles of organic fishery are high quality production of the product without any artificial additives, ensuring minimum impact on the environment and clean products, good fish health care, enforcement of veterinary-sanitary requirements for organic fishery farms, the minimal use of veterinary preparations, refusal of synthetic fertilizers and pesticides, and additional ponds are only fertilized with permissible mineral and organic fertilizers [18.].
Organic aquaculture production has to compete in the market not only with imports from other countries (analogue or substitutes), but also with the conventional aquaculture production. The European organic aquaculture sector mainly grows salmon, followed by the Mediterranean Sea fish species of dorada and Dicentrarchus, and various species of trout and carp. South America is dominated by white shrimp, China mainly grows organic carp using mixed fish farming. In other Asian countries, organic tiger shrimp production is in development [15.].
Global organic aquaculture production in 2009 was about 53.5 thousand tons, and in 2010 about 140 thousand tons ([15.], [5.]). In 2008 organic production in the EU accounted for 1-2% of total food sales volume. From 1990 until 2008 the organic production sector has been growing by 10-20% per year. As for organic aquaculture production trends there is a lack of reliable statistics [13.]. 
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Figure 7. Organic aquaculture production in the world by regions in 2008 [2.] 
[image: image8.png]tons

120000

100000

80000

60000

40000

20000

04

2000

1003

1004

1006

1008

1010




Figure 8. Global organic aquaculture production period 2000-2010 in tons [5.]
Successful development of organic aquaculture is planned for the future, changing from conventional to organic production at companies with years of experiences, as well as for new entrants to the market. With the increased supply of organic production the market should expand. Assuming that about 70% of organic production is sold as organic (with organic labelling), the total market value of the products sold in 2009 was forecast to be about LTL 794.1 million. According to experts, the global market value of organic aquaculture production should increase annually about 40-60% and be about LTL 1.726 billion in 2011. Of course, countries such as France, Germany, Switzerland, and Great Britain should dominate the market. The introduction of the EU organic aquaculture production rules is expected to further market growth [15.].
Despite the promising growth and high interest in organic aquaculture, potential difficulties are encountered, too. Because aquaculture is a relatively new industry compared with agriculture, it is more controlled and regulated by different laws than the old traditional industry to determine the impact of aquaculture animals on natural ecosystems, which really is not less (and sometimes even more) damaging to the environment. One of the most relevant problems facing aquaculture companies is the loss caused by fish eating birds. It was determined during observations and research that cormorants snatched 200-300 tons of pond fish from each commercial fishery annually. The researchers note that the cormorants prefer small fish, usually no more than one year old. Spring is when their numbers are bulked up the most by dumping masses of 300 gram carp into the fish ponds; then, late in the autumn, as the older fish get too big, the cormorant prey on fish a year younger. In spring and autumn, the migrating common merganser population does extensive damage to farms in the north. It is not difficult to identify the extent of losses caused by the fish eating birds, because after a couple of years the fish would reach retail age, at which point their weight would be two to three times greater. Fish eating birds cause massive damage to entrepreneurs because of the increased stocking cost, as well as lowering competitiveness thanks to lower output [29.]. 
There is also noticeable competition for industrial areas. This is probably the biggest problem in developing or even maintaining existing aquaculture or coastal production areas ES. The main obstacles for the production areas are related to land use changes, environmental restrictions, the risk of the spread of diseases and other similar restrictions. Of course, the importance of these factors depends on the geographical location and farmed aquaculture fish species. It is noted that when aquaculture businesses have to compete with other interest groups, aquaculture is often given a lower priority. No less important is the problem of competition with third countries. Direct competition with third country products in the field of carp aquaculture is unlikely, but the demand for local aquaculture production can reduce the sales of cheap recycled aquaculture products from third countries. This competition is more likely for conventionally produced aquaculture products because organic products’ entry to the EU market is complicated by different requirements for organic production in the EU and third countries. However, the theoretical threat remains. For example, aquaculture farmed pangasius from Vietnam can be classified as EU farmed aquaculture product substitutes. These imports of fish account for 12% of the EU fish market. In 2008 Vietnam exported about 600 thousand tons of frozen pangasius fillet. About 35% of production was for the EU market. While frozen fillet imports into the EU during 2006-2008 doubled, low pangasius prices dropped further about 20% from an average of 8.60 LTL/kg to 6.90 LTL/kg. This trend has a negative impact on the Polish carp market where carp aquaculture products have to compete with imported pangasius. In 2009 pangasius accounted for about a quarter of annual fish consumption. 
Turkey is the fifth largest aquaculture manufacturer in Europe. The country’s policy on the promotion of aquaculture may have a negative impact on the EU aquaculture farms competing in the European market. Turkey’s main aquaculture production consists of the following species: dorada, sea bass, and trout. Great attention is paid to the development of freshwater fish aquaculture in the inland waters of Turkey. In Turkey there are three main forms of direct support for fisheries. Direct support in 2009 was paid for exported processed aquaculture production, about LTL 498/t (200 USD/t), which promotes aquaculture production recycling, increasing aquaculture added value. The second form of support is subsidized loans compensating 30% of the interest rate. The third and perhaps the most important form of aid is grants for certified organic aquaculture farms, paying LTL 1.2/kg (0.48 USD/kg), per kg of grown sea bass and pomfrets, and 1.69 LTL/kg (0.68 USD/kg) for new aquaculture species in cultivation (2006).
Carp aquaculture has long been a relatively low value and seasonal market related to Central European consumer traditions. The size of this market changes slowly because of the increasing supply of new competitive products. One of the biggest carp markets in the EU is the Czech Republic, which has a long tradition of consumption and high product quality, giving priority to organic production of carp. The aim is to develop and present the EU market with new organic carp aquaculture products. Organic production of carp is also popular in Germany and Great Britain, where the certification work is performed by Naturland and the Soil Association. 
The Czech Republic, Hungary, Poland, Germany, and Austria dominate the intensive pond systems, with a greater emphasis on increasing production levels at the pond area and output to increase value added [4.].
1.3 EU Organic Aquaculture Sector Legal Framework and Its Evolution
The organic aquaculture sector EU legislation is common to all Member States beginning 1 July 2010. Until 2010 the aquaculture sector in each Member State was administered only in accordance with national legislation. They often differed greatly between Member States. Consequently, there is considerable misunderstanding. The certification process took place under complex procedures, exports become expensive because it increased the number of audits. Since Commission Regulation (EC) No. 710/2009 entered into force in part amending Regulation (EC) No. 889/2008 that laid down detailed rules for implementing the Regulation (EC) No. 834/2007 rules on the detailed organic aquaculture animal and seaweed production determination, the problems of previous organic aquaculture production should be avoided. EU labelling of “organic aquaculture” applies to fish, molluscs, and crustaceans that meet the same production standards. Status is granted as to which output is produced organically and which is not in strict accordance with these standards. Such labelling also ensures that the animals were raised under appropriate conditions. Animals reared in cages or ponds must be raised with much more space than in conventional production. One of the principles of organic aquaculture is natural reproduction without hormonal induction. It is required that feed is produced in accordance with organic standards or from wildlife sources used in accordance with a long-term principle. Consistent EU legal regulation of organic aquaculture production given in Table 1. 
In order to ensure that organic aquaculture farms maintain a relationship with the environment, the regulation prohibits use of hormones. This prohibition has a serious impact on the farming of certain species, fish which until then reproduced by use of hormones. This is particularly true for carp harvested in Hungary, Slovakia, the Czech Republic, and Poland [10.].
Table 1. Organic Aquaculture Production in EU Legal Regulation
	July 2004
	This retains the 24 June 1991, Council Regulation (EEC) No. 2092/91 on organic production of agricultural products and indications referring thereto on agricultural products and foodstuffs. The European Commission is starting to prepare a European organic farming and food action plan.

	12-13 December 2005
	The Directorate-General for Maritime Affairs and Fisheries organized a conference in Brussels on organic aquaculture.

	21 December 2005
	The European Commission proposes a revision of Council Regulation (EEC) No. 2092/1991

	May 2007
	The European Parliament approves the proposal

	28 May 2007
	The European Council adopted a new Regulation (EC) No. 834/2007 on organic production and labelling of organic products and repealing Regulation (EEC) No. 2092/91

	18 September 2008
	The launch of the European Commission Regulation (EC) No. 889/2008 set out detailed rules for implementing Regulation (EC) No. 834/2007 on organic production and labelling of organic products with regard to organic production, labelling, and monitoring

	The October 2007 - May 2008 period
	The Directorate-General for Maritime Affairs and Fisheries organized three expert meetings (22-23/10/2007, 22-24/01/2008 and 28-29/05/2008) to draw up organic aquaculture production rules.

	25 June 2008
	The Directorate-General for Maritime Affairs and Fisheries issued the first working paper on organic aquaculture production rules

	1 January 2009 
	A European Council Regulation (EC) No. 889/2008 amendment is issued

	27 January 2009
	European Commission prepares draft rules for organic aquaculture production

	6 August 2009 
	The launch of Commission Regulation (EC) No. 710/2009 amending Regulation (EC) No. 889/2008 which laid down detailed rules for implementing Regulation (EC) No. 834/2007 as regards the establishment of rules for detailed organic aquaculture animal and seaweed production.

	From 1 July 2010 
	The regulation is in effect from 1 July 2010 


According to Commission Regulation (EC) No. 710/2009 criteria specified in Section 6, Carp family (Cyprinidae) and other fish polyculture species, including perch, pike, catfish, coregonid fish, and sturgeon farming is subject to these requirements:
1. Fishponds that are periodically fully drained and lakes: the lakes must be devoted exclusively to organic production, including the growing of crops in dry areas.
2. The fishery capture area must be equipped with a clean water inlet and big enough that fish feel better. Farmed fish caught must be stored in clean water. 
3. Lakes and ponds are fertilized with organic and mineral fertilizers according to Regulation (EC) No. 889/2008 Annex I, using no more than 20 kg of nitrogen per hectare.
4. It is prohibited to use synthetic chemicals for control of hydrophytes and plants in waters where fish are grown. 
5. Areas of natural vegetation around inland water are maintained as a buffer zone separating from land, which is not cultivated by organic aquaculture rules. 
6. Farming adult fish in a polyculture can only be done if the specifications for other species of fish in the lakes are followed. 
7. The total production of each species farmed is limited to 1,500 kg of fish per hectare per year. 
2. Aquaculture Production in Lithuania
2.1 A Review of the Market for Typical Aquaculture Products 
Most commercial fish in Lithuania are grown in ponds by 21 aquaculture companies and about 50 farmers. It is dominated by small companies employing up to 49 people, an annual income of less than LTL 7 million, and a net balance of up to LTL 5 million. In 2011, aquaculture companies employed 341 staff members. Lithuanian aquaculture companies registered a projected ponds area of 9,050 hectares, the design capacity of 5,000 tons of marketable fish per year. Unfortunately, due to limited production demand in the market, less than half of capacity is exhausted. However, since accession to the EU, the commercial aquaculture production value has tended to increase. Average Lithuanian aquaculture enterprises annual sales revenue in 2004 amounted to LTL 13.1 million, LTL 13.4 million in 2005, LTL 17.0 million in 2006, LTL 22.3 million in 2007, 21.8 million LTL in 2008, LTL 22.1 million in 2009, LTL 21 million in 2010, and increased to LTL 25.1 million in 2011. The value added tax rate for live fish was increased from 5% to 19% in 2009, and later 21%. Most of the fish raised on aquaculture farms are sold in the internal market, but fish consumption in Lithuania, as compared with the EU average (26 kg per person), is small: it consists of about 12-14 kg of fish and fish products. For example, 65.1% of aquaculture production was sold domestically and the remainder exported to other EU countries in 2011. 
About 97% of pond production is carp. Lithuanians like 1-1.5 kg three year old carp. Adaptation to the conditions of nature, relatively fast growth, high quality meat, breeding and rearing pond biotechnical equipment, various feed use, durability in harvesting and transport and hibernation: these are the qualities for which they have become the main fish pond in the country. In addition to trout, carp, pike, crucian carp, sturgeon, herbivorous fish (grass carp, silver carp), doctor fish, peled, zander, and some other fish are also grown [30.]. 
Lithuanian aquaculture companies realized 1,987.8 tonnes of carp on the domestic market for 14.70 million LTL in 2011, of which 812.4 tons were organic and 1,175.4 tons were conventional output. According to Statistics Lithuania (SD) data, the live carp, which is central to the exports of aquaculture production, foreign trade balance is positive: export levels are much greater than import. Live carp export figures have had an upward trend during the 2004-2011 period (Fig. 9). 
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Figure 9. Live carp (CN code 0301 93) import and export volumes in kg in Lithuania in 2004-2011 (Statistics Lithuania data)
Looking at the shorter 2009-2011 period an 18.6% increase in the average price of exported carp is noted and imported carp prices decreased (Figure 10).
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Figure 10. Live carp (CN code 0301 93) import and export prices in LTL/kg in Lithuania in 2004-2011 (Statistics Lithuania data)
The largest carp export volumes are exported to Poland and Latvia (Figure 11); other countries account for a very small part, around 5%. Since carp are exported live, the closer the destination market, the better. In the northern part of Lithuania, aquaculture farms try to sell their production in Latvia, while in the southern part they export to Poland. A similar pattern is noticeable in imports of live carp. Most is imported from Belarus (Figure 12). 
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Figure 11. Lithuania live carp (CN code 0301 93) export volumes in tons by country for 2005-2011 (Statistics Lithuania data)
[image: image12.png]s

EBaltarusija

ELenkija

WLatvija

21005 1006

010

1011




Figure 12. Lithuania live carp (CN code 0301 93) import volumes in tons by country for 2005-2011 (Statistics Lithuania data)
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Figure 13. Live carp retail prices at retail centres Lithuania 2007-2012 LTL/kg (including VAT). (ŽŪMPRIS data (Agriculture and Food Market Information System))
Until 2009, fresh fish in Lithuania was subject to a 5% VAT tax, which increased to 21% in 2009. According to Agriculture and Food Market Information System (ŽŪMPRIS) data, the retail price of live carp since 2007 at Lithuanian retail centres has been relatively stable, price fluctuations before 2010 resulted in the VAT increase, after which the price has stabilized again. A significant price jump occurred at the beginning of 2011. Similar changes were recorded throughout the fish market. Imported frozen fish, fresh marine and freshwater fish, and fish products become more expensive. Price increases were considered to be caused by increasing production costs, mainly due to the rising prices of energy (natural gas, electricity, petroleum products), and the 2011 increase in the price of marine fish (influenced by declining fish stocks and rising world oil prices). In 2012 the live carp price stabilized at around LTL 12/kg (Figure 13).
Aquaculture facilities are outdated; ponds were installed around 30-40 years ago or more. The profitability of these companies is low (only 2-3%) due to the use of obsolete and inefficient technology, and a short vegetation period. Many ponds are filled with water using electricity, which significantly increases the costs of the aquaculture businesses. Aquaculture business owners lack their own funds to the acquisition of modern equipment, modernization of hydro plants, fish disease control, and eradication measures for the application of new fish species planting and growing [9.]. 
2.2 A Review of the Market for Organic Aquaculture Products 
The country’s aquaculture businesses developed rapidly in organic fish farming. Lithuanian organic aquaculture farms are checked and monitored by the Ekoagros public body. During the first year of organic certification (2003) 12 aquaculture farms made the transition to organic production; in the second and third year (2005) it was 14 farms. Although during three years the number of organic farms increased from 12 to 14, total stocked organic pond area almost doubled: from 2,768 hectares (2003) to 5,447 ha (2011). 
The total amount of organic production realized by aquaculture companies in 2010-2011 increased by 6.4%, and the value by 18.5%. The main cultivated species of fish is carp. In 2011 937.66 tons of carp were realized, and compared to 2010 sales volumes increased by 4.9% (Tables 2 and 3). According to the data of 2011, organic fish accounted for 31% of the total carp produced.
Table 2. Lithuanian aquaculture companies’ organic production quantities (kg) by fish species 2010-2011 (ŽŪMPRIS data)
	Fish Species 
	2010
	2011
	Change %

	Grass carp
	2,538.65
	8,953
	252.7

	Sturgeon
	1,127.7
	36.5
	-96.8

	Crucian Carp
	14,507
	14,406.3
	-0.7

	Carp
	89,3647.1
	937,662.6
	4.9

	Pike
	82,71.9
	15,387.3
	86.0

	Doctor Fish
	505
	525
	4.0

	Silver Carp
	966.5
	4,267.9
	341.6

	Catfish
	686.3
	167.1
	-75.7

	Zander
	47
	262
	457.4

	Total
	922297.15
	981,667.7
	6.4


Table 3. Lithuanian aquaculture companies’ organic production value (LTL) by fish species (%) (ŽŪMPRIS data)
	Fish Species
	2010
	2011
	Change %

	Grass carp
	43,140
	90,220
	109.1

	Sturgeon
	32,270
	720
	-97.8

	Crucian Carp
	49,070
	54,880
	11.8

	Carp
	5,736,330
	6,727,400
	17.3

	Pike
	98,810
	174,890
	77.0

	Doctor Fish
	13,710
	14,010
	2.2

	Silver Carp
	11,930
	38,840
	225.6

	Catfish
	10,860
	2,660
	-75.5

	Zander
	6,300
	10,800
	71.4

	Total
	6,002,420
	7,114,420
	18.5


During the period analysed carp and other family fish sales volumes and values increased. Organic grass carp and silver carp sales volumes increased most of all, to 8.9 to 4.3 tons respectively. It is worth mentioning that the high added-value species like sturgeon and catfish production volumes in the 2010-2011 period decreased substantially. 
Although the price of carp at Lithuanian retail centres in 2011 increased 15.3% compared with 2010, fresh organic carp demand on the domestic market increased 27.7%, from 669.2 tons to 854.7 tons. 
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Figure 14. Lithuanian aquaculture companies’ organic carp sales value (LTL) and the countries where they were sold, 2011 (ŽŪMPRIS data)
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Figure 15. Lithuanian aquaculture companies’ organic carp sales quantity (tons) and the countries where they were sold, 2011
(ŽŪMPRIS data)

In 2011 an average of 13% of organic carp were sold in neighbouring foreign markets. The largest share of exported production was sold in Poland: 95.6 tons, at an average of 6.61 LTL/kg (excluding VAT) (Figure 15). The remaining part designated for foreign markets was sold in Latvia: 29.7 tons, at an average of 5.7 LTL/kg (excluding VAT). The domestic wholesale market organic carp price in 2011 was 7.30 LTL/kg. 
2.3 Aquaculture (Including Organic) Sector Strategy and Legal Regulation 
The Lithuanian fishery sector’s 2007-2013 National Strategic Plan [17] has the following objective: development of fishery sector competitiveness by ensuring economic, environmental, and social sustainability of fishery resources via conservation and restoration of a wider range of high-quality production, ensuring that all fish products within the cycle are uniform and mutually agreed activities are in line with Lithuanian and EU strategic management traditions. These are the tasks provided to achieve this objective:
1. to modernize aquaculture companies, combine this with the possibilities to strengthen environmental protection and the protection of biodiversity
2. to pursue greater productivity and competitiveness for aquaculture companies
3. to promote organic development of fisheries
4. to ensure the health and good quality of farmed fish 
5. to promote marketable and valuable species for fish farming
6. to reduce the harm done by fish eating birds’ to fish farmers
7. to promote high value-added products, because the fisheries and aquaculture itself increases value added and should make a significant impact on planned investments in primary production and subsequent processing, increasing the value of the final product. 
It is likely that completing the tasks will increase the competitiveness of aquaculture farms. This will be achieved primarily through the modernization of technology and reducing production costs and improving quality. Diverse and competitive products are on the horizon thanks to national support funds promoting organic production and the European Fisheries Fund (EFF) encouraging a wider variety of fish from aquaculture farms on the market. However, it should be noted that while supporting marketable and valuable fish cultivation, another factor should be evaluated: cultivated or viability of the planned cultivation of fish, i.e., it is very important, as far as possible, to consider the likely demand on the market in the long run for a given fish species. 
The nation’s aquaculture farms are old, and will therefore be supported by investments in the construction of aquaculture farms, development, installation, and modernization to improve working conditions, human and animal health and product quality, reduce negative and maximize positive impact on the environment. Aquaculture production methods that help to protect the environment and to improve its quality and conserve nature will be encouraged. European Fisheries Fund money will be used to achieve this.
In 2007-2013 fish pond production was set to intensify. Modernization of ponds, implementation of advanced technologies for production, and the production of a wider range of species from each hectare of pond will increase production capacity. It is expected that through the modernization of the ponds and the introduction of new technologies for fish production fresh fish products produced in aquaculture companies will increase from 1.4% (2005 data) to 2.5% (in 2013), and over 30 new jobs will be created.
Increasing organic production will occupy an important place in pond fishery development. Organic production will be promoted by means of marketing and production of organic products will further be provided via state support.
The Lithuanian state budget funds will continue to support carp selection to increase the productivity of and competitiveness of the products grown in fish ponds. Carp breeding will continue to be oriented toward cultivation of mirror and grey carp with Lithuanian domestic market demand and in some EU Member States. Production diversification will be encouraged: cultivation of other types of fish (catfish, zander, trout, pike, etc.) in aquaculture ponds using European Fisheries Fund support.
As some of the fish ponds are shallow, with a mean depth about 0.6-0.8 meters, their farmed fish and the feed given to them is easily detected by birds. Therefore, owners of aquaculture farms suffer serious harm. The plan to reduce the damage they cause is to use the bird-scaring techniques provided for in April 2, 1979, Council Directive No. 79/409/EEC on the conservation of wild birds (OJ 2004 special edition, Chapter 15, Volume 1, p. 98), as last amended on November 20, 2006, Council Directive No. 2006/105/EC (OJ 2006 L 363, p. 368). Acquisition of equipment for scaring the birds on aquaculture farms will be financed from the European Fisheries Fund [17.]. 
The December 17, 2007, European Commission decision (C/2007/6703) was approved by the Lithuanian Fisheries Sector Action Plan for 2007-2013. One of the priority fields in the Action Plan is “Aquaculture, inland fishing, fisheries, and aquaculture product processing and marketing”. The main objective is to develop aquaculture, adjust fishing capacity with available fish resources and to create a competitive inland fishing fleet, develop fish processing and marketing, increasing the competitiveness of the market sector products [9].
Aquaculture company ponds are 30-40 years old. Companies are small and the relatively small profit they make hinders investment of funds received to purchase modern equipment, to modernize hydro plants, fish disease prevention measures, as well as the application of modern conservation measures, new species start-up and cultivation. The organic pollution problem from aquaculture ponds remains unresolved. The “aquaculture, inland fishing, fisheries, and aquaculture product processing and marketing” priority field II modernizes the aquaculture farms; the action plan sets forth coordination of their opportunities to strengthen protection of the environment there, and the protection of biodiversity. Therefore, implementation of this objective in view of the environmental requirements that are predominantly determined by EU Water Framework Directive 2000/60/EC (Water Directive), Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (Habitats Directive), and the Council Directive 79/409/EEC on the conservation of wild birds (Birds Directive) will have a direct positive impact on the environment, which is why implementation of the action plan is necessary. 
The EFF provides compensation for aquaculture production methods helping to protect and improve the environment and conserve nature. The second water-environment measure is designated for that. The beneficiaries must undertake to comply with aqua-environmental requirements which go beyond the usual application of good aquaculture practices for a period of at least five years. Measures to promote organic and sustainable aquaculture, participation in the Community eco-management and audit scheme, forms of aquaculture involving the environment, natural resources, genetic diversity, and landscape protection and enhancement, etc., corresponding to specific environmental constraints applicable to Natura 2000 areas as referred to in Article (EC) No. 1198/2006 Article 30 are included in this activity. Support for sustainable aquaculture that corresponds to the special environmental constraints and promotes it should be limited to a maximum of two years from the date when the decision was made regarding the designation of Natura 2000 area, and only for aquaculture companies that have been in operation since before the adoption of this decision. In order to encourage forms of aquaculture including environmental protection, natural resources, genetic diversity building, landscape and traditional features of aquaculture zone management, the environmental benefits of such commitments must be based on preliminary evaluations performed by the competent authorities designated. Priority for support under this measure is given to companies for which all or part of the ponds fit into the European organic Natura 2000 network special protection areas and make a positive impact on them. The transition to organic farming is limited to two years. 
In 2007-2013 the Common Fisheries Policy has a budget of €6.4 billion, including €4.3 billion for implementation of the European Fisheries Fund support measures, of which €54.7 million is dedicated to Lithuania.
Table 4. The Lithuanian Fisheries Sector for 2007-2013 Action Plan Implementation (National Paying Agency data)
	Measure Title
	2008
	2009
	2010
	2011

	
	Financial support requested, millions of LTL
	Financial support given, millions of LTL
	Financial support requested, millions of LTL
	Financial support given, millions of LTL
	Financial support requested, millions of LTL
	Financial support given, millions of LTL
	Financial support requested, millions of LTL
	Financial support given, millions of LTL

	Field II: Aquaculture, Inland Fishing, Fisheries, and Aquaculture Product Processing and Marketing
	36.37
	0
	93.61
	16.09
	7.53
	13.98
	40.99
	17.89

	2.1 Aquaculture
	3.78
	0
	67.66
	0.86
	5.53
	7.16
	24.89
	11.49

	2.1.1 Investment into aquaculture companies
	3.78
	0
	39.11
	0.86
	3.04
	1.49
	24.89
	1.54

	2.1.1 Investment into aquaculture companies (simplified)
	*
	*
	*
	*
	2.49
	0
	0
	1.82

	2.1.2 Aqua-environmental measures **
	0
	0
	28.54
	0
	0
	5.68
	0
	8.14

	2.2 Inland fishing
	9.96
	0
	4.26
	7.70
	2.0
	2.74
	8.53
	1.11

	2.2.1 Modernizing inland fishing vessels 
	0
	0
	0
	0
	0
	0
	0
	0

	2.2.2 Inland fishing vessel redirection toward activities other than fishing
	9.96
	0
	4.26
	7.70
	0
	2.74
	1.67
	1.11

	2.2.3 Investments in inland fishing infrastructure
	0
	0
	0
	0
	2.0
	0
	6.86
	0

	2.3 Fishery and aquaculture product processing and marketing
	22.63
	0
	21.69
	7.53
	0
	4.08
	5.0
	4.57

	2.3 Fishery and aquaculture product processing and marketing (simplified)
	*
	0
	*
	*
	0
	0
	2.57
	0.73


* - No simplified applications
** - contracts are not signed under the activities of the measure, support will be in accordance with the order of the Director of the NPA
In accordance with “aquaculture, inland fishing, fisheries, and aquaculture product processing and marketing” priority field II Lithuanian companies received LTL 17.89 million in 2011, of which 8.14 million were designated for the Water Environment Measure and the LTL 4.57 million for the Fisheries and Aquaculture Product Processing and Marketing measure. The amount of aid disbursed for investments in aquaculture companies in 2009-2011 nearly quadrupled, from LTL 0.86 million in 2009 to LTL 3.36 million in 2011 (Table 4).
In 2014-2020 aquaculture and marine fisheries policy provides for a similar amount of funding: €6.685 billion from the single common European Maritime and Fisheries Fund (EMFF) (excluding international fisheries instruments) [28.].
In order to promote the organic and energy-efficient creation of aquaculture, the EMFF 2014-2020 provides support:
1. The transition from conventional aquaculture production methods to organic aquaculture, as provided for in the June 28, 2007, Council Regulation (EC) No. 834/2007 on organic production and labelling of organic products and repealing Regulation (EEC) No. 2092/91 and on the basis of the August 5, 2009, the Commission Regulation (EC) No. 710/2009 amending Regulation (EC) No. 889/2008 laying down detailed rules in the Council Regulation (EC) No. 834/2007 as regards the rules on detailed organic aquaculture animal and seaweed production rule making.
2. Participation in the Union eco-management and audit scheme set up by the March 19, 2001, European Parliament and Council Regulation (EC) No. 761/2001 on voluntary participation by organizations in a Community eco-management and audit scheme (EMAS) [28].
At present, organic aquaculture farms are supported following the 24 January 2012, Lithuanian Minister of Agriculture Order No. 3D-43 Support for natural resource conservation to improve the pond-approval rules. Support under these rules has an incentive effect as defined in Regulation (EC) No. 736/2008 Article 7. The amount depends on the amount of fish grown in a year. Support for: up to LTL 550/ha–if 200 or more kilograms of pond fish production comes from certified hectares of ponds in the current year; up to LTL 440/ha–if 100-200 kilograms of pond fish production comes from certified hectares of ponds in the current year; and, up to LTL 210/ha–if 50-100 kilograms of pond fish production comes from certified hectares of ponds in the current year. 
3. SWOT Analysis for Organic Aquaculture Production 
Strengths: 
· Sufficiently developed network of aquaculture companies capable of supplying consumers with carp production throughout the year
· Large areas of organic ponds and the possibility to expand
· Job in rural areas creation and retention
· Little competition with agriculture and fisheries
· Possibility of natural nutrient formation in ponds
· No big disease problems in the extensive organic aquaculture system
· Natural aquatic ecosystem support and opportunities for improvement
· Protective sanitary legislation guaranteeing the quality of products
· Increasing fish and fish product output and consumption
· Development of promising organic fisheries
· EU support for aquaculture farm modernization
· Multiannual work experience in aquaculture production areas
Weaknesses:
· Inadequate marketing skills to operate in the EU single market
· The harm caused by bird eating fish
· Lack of effective aquaculture products marketing tools
· Relatively small export opportunities
· Intensification of production is not encouraged
· High production costs
· Insufficiently developed aquaculture production processing sector
· Lack of attention and input for training specialists on modern marketing issues
· Insufficiently developed system of applied research and scientists’ recommendations for aquaculture development
· The low production profitability of most small and medium-sized fishery companies and the lack of financial capacity to invest in their development 
· Insufficient mastering of advanced technology and innovation
· The absence of modern safeguards against theft
· Lack of qualified specialists
· Range of products does not fully respond to market needs
· Less consumption of fishery products compared to the EU average
Opportunities
· Great production intensification and development potential
· Local consumer demand
· Demand for qualified professionals, modern marketing, and innovation
· Cultivation of new, marketable species
· Increasing fish and fish product output and consumption
· Renovation and modernization of company equipment
· New product development and introduction to the market
· Improving the quality of products produced
· Better use of EU support and the ability to operate in the EU single market
· Staff training and professional development
· Marketing strategy development, new sales channel search 
· Cooperation with research institutions, institutes/applied science development in the presence of fishery science studies
Threats 
· Competition in international markets
· Low diversity of products competing with imported alternative goods 
· The prevalence of infectious diseases in aquaculture pond fish 
· The koi carp KHV virus threat
· Aquaculture may have a negative impact on pollution from agricultural and industrial
· Losses due to water birds and carnivorous fish
· Poaching
· Fresh water quality and possible fees
· Increasing the performance of businesses and economic dependence on rapidly rising prices of energy resources
· Cheap imports of aquaculture products from international markets
4. Conventional and Organic Aquaculture Production Costs and Their Associated Production Incentives
Entrepreneurs engaged in organic aquaculture farms incur extra costs due to restrictions on production and lose part of their income because of certain technological aspects. Organic farm productivity is lower compared to conventional production and intensive production tech using farms; often organic production has an inferior commodity appearance. For these reasons, organic production has a much higher cost than conventional manufacturing does. The organic production price difference depends on the need for additional costs of technology, as well as the farmed fish species: for example, crustaceans and carp family fish, if grown extensively (without feed or feeding little), are naturally organic. Applying strict control measures such as dredging, triploid and disease control, feeding organic feed that you can grow organic salmon, trout, dorada, sea bass, and sturgeon. Salmon and trout are the main high value-added organically grown species of EU aquaculture farms. Organic salmon price compared to conventional production can be increased 100%, dorada and sea bass about 30-40%.
In terms of organic attitudes, carp farming is one of the most environmentally friendly. In Table 5, the kWh of energy consumption for 1 kg of organic production grown is given [12.].
Table 5. Energy Costs of Production per kg of Organic Produce [12.]
	Appropriate species fillets
	Consumption of energy per kg of total production and finished product
	Litres of diesel consumed for the production of one kg of total production and manufactured product
	CO2 emissions to grow and produce 1 kg of product

	Salmon
	47 kWh/kg
	4.7
	13.6

	Trout 
	52 kWh/kg
	5.2
	14.56

	Carp (organic)
	3 kWh/kg
	0.3
	0.84

	Cattle
	25 kWh/kg
	2.5
	7

	Pork
	26 kWh/kg
	2.6
	7.28

	Chicken breast
	8 kWh/kg
	0.8
	2.24


According to the EU recommendations support and incentives should be given to those who experience the above costs and lose potential income for farms.
According to Commission Regulation (EC) No. 710/2009, common carp harvested is limited to 1,500 kg of fish per hectare per year. Despite the fish density and the total pond area weight restriction, the maximum permissible quantity of 1,500 kg/ha limit is sufficiently distant in comparison with the actual Lithuanian organic farm productivity indicators. Because Lithuania is dominated by extensive fishery, the restriction on the total weight is not currently an income-reducing factor. In Lithuania, organic aquaculture farm productivity overall (total amounts produced and stocked pond certified area ratio) in 2010 amounted to 353 kg/ha, and in 2011 increased by an average of 373 kg/ha. Meanwhile, mean overall pond productivity at companies using conventional manufacturing techniques in 2010 was 524 kg/ha, and in 2011 was 664 kg/ha. organic productivity of ponds differed significantly between companies in 2011. The lowest productivity was about 105 kg /ha, the highest about 530 kg/ha (total certified area). The low productivity companies did not rely on feed; fish fed naturally on pond nutrients present or only slightly on additional feed. Based on the literature, under natural conditions depending on the type of soil and pond water quality, carp productivity ranges from 150 to 300 kg/ ha per year [8.]. A commercial pond branch productivity factor assessment was conducted among ponds in 2010 at the Lithuanian University of Agriculture for the amount of feed, which was on average strong and direct; average productivity elasticity following administration of feed was linearly related to quantity at 0.35. This suggests that a 1% increase in the amount of feed corresponds to an average productivity increase of 0.35% [20.]. 
Feed costs and staff salaries (including social security) take up the largest share of economic activity in the aquaculture farm cost structure. A detailed cost structure is presented in Table 6, where the data on organic and conventional production tech using farms are presented together. The largest share of costs was for feed (48%) in 2011, the second largest was salaries, 21.2%. 
Table 6. Lithuanian Aquaculture Farm Operating Cost Structure Percentages by Operating Cost Type in 2008 and 2011
	Operating cost title
	Operating cost percentages 
	The relative standard deviation percentages (2011 data)

	
	2008 **
	2011 *
	

	Wages and salaries including social security
	22.4
	21.2
	68.6

	Planting material
	6.8
	7.6
	165.1

	Feed
	40.5
	48.0
	102.7

	Fertilizers and other chemicals
	1.7
	1.2
	76.6

	Energy costs (electricity and petroleum products)
	9
	9.5
	59.7

	Other direct operating costs
	19.6
	12.5
	99.5

	Total
	100
	100
	-


* ŽŪMPRIS research data; ** LIAE data 
Cereal feed price has the biggest influence on commodity of carp realizable price, as indicated by a correlation coefficient of 0.98 (maximum possible value of 1) the average annual feed wheat prices and of carp wholesale price during the 2008-2011 period.
With increasing feed and energy prices, companies had to reduce other direct operating costs or increase the selling price of agricultural produce. As a result, one can observe the decrease in other direct operating costs during the 2008-2011 period, and the increase in selling prices (Figure 13).
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Figure 16. Some EU Member State carp producing aquaculture company wages including social security as percentage of total operating structure expenses for 2006/07 [4.]
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Figure 17. Some EU Member State carp producing aquaculture company feed expenses as percentage of total operating structure expenses for 2006/07 [4.]
According to data from EU countries practicing carp aquaculture, feed costs as a proportion of the total cost structure averaged 20% in 2006, while remuneration accounted for the largest share (Figures 16-17) [4.]. Based on the data it can be argued that Lithuanian farmed carp production in the EU market is competitive because of the relatively cheap labour. 
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Figure 18. Lithuania aquaculture enterprises operating cost structure percentages for 2011 (ŽŪMPRIS data)
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Figure 19. Lithuania conventional aquaculture enterprises operating cost structure percentages for 2011 (ŽŪMPRIS data)
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Figure 20. Lithuania organic aquaculture enterprises operating cost structure percentages for 2011 (ŽŪMPRIS data)
According to ŽŪMPRIS data, organic aquaculture company annual revenue structure included feed consisting of 26% on average (Figure 20), while the conventional, intensive aquaculture manufacturing sector feed averaged 55% (Figure 19) operating costs in 2011. On organic farms, feed costs per certified pond area, depending on the applied production technology intensity, varied quite a bit: from LTL 36/ha to LTL 1,000/ha and more. 
To assess unambiguously the structure of expenditure on organic farms would be unfair, because for companies that do not use feed or those that do so only episodically, cost structure will be only a small part; meanwhile, at companies that use intense organic production the feed comprises more than half of the total operating costs. 
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Figure 21. The relationship between feed expenses and annual aquaculture turnover (ŽŪMPRIS data)
Correlation between feed cost and income (Figure 21). Of course, this correlation provides information only for balancing feed according to a suitable technology for carp breeding. Because a threshold can be achieved by increasing the cost of feed, fish productivity will not increase. 
Supporting the organic aquaculture sector, in addition to the environmental aspects, it is also necessary to consider the intensity of the companies’ activities because of the reimbursement of additional costs incurred. The main differences in the price of grain used in feed production, comparing the average annual prices between production types (conventional and organic) and annual price change is given in Table 7. According to ŽŪMPRIS data, the weighted average price of feed wheat in 2011 was 40.6% higher than conventional production. The main component of organic feed is wheat, plus barley, rye, or triticale. Protein deficiency is compensated by lupine.
Table 7. Organic and Conventional Production of Grain and Rapeseed Purchase Prices * in Lithuania 2010 - 2011 LTL/ton (ŽŪMPRIS data)
	Grains
	Conventional production
	Organic production
	Change %

	
	2011
	2010
	2011
	Year *
	production type **

	Wheat
	665.5
	583.1
	848.8
	45.6
	27.5

	human consumption 
	715.4
	697.6
	957.2
	37.2
	33.8

	animal feed
	597.1
	538.4
	839.8
	56.0
	40.6

	Rye
	589.8
	487.4
	765.9
	57.1
	29.9

	human consumption
	622.3
	514.1
	820.0
	59.5
	31.8

	animal feed
	559.7
	463.1
	741.2
	60.1
	32.4

	Barley feed
	591.9
	493.2
	804.2
	63.1
	35.9

	Triticale 
	543.2
	552.3
	715.5
	29.5
	31.7

	Peas
	764.7
	660.2
	1,004.6
	52.2
	31.4

	Beans
	774.7
	716.0
	781.8
	9.2
	0.9

	Lupines
	1034
	737.0
	1,021.0
	38.5
	-1.3

	Rapeseed
	1,437.8
	-
	1,717.3
	
	19.4


* From the producers (without VAT) 
** Prices in 2011 compared to 2010 
*** A comparison of organic and conventional production of grain and rapeseed prices in 2011
If at companies applying intensive production technology feed accounted for 55%, the total operating expenses in 2011 increased by 22.4% at companies producing organic production at the same level of intensity (feeding on organic wheat), without taking into account other organic production related costs resulting from compliance with Commission Regulation (EC) No. 710/2009 Section 6 criteria, such as buffer zones care, organic fertilizer use ponds, and others. There is a lack of reliable statistical data to evaluate all organic aquaculture production additional costs arising and calculate the cost of organic aquaculture production. In any case, the support and promotion of organic production should be linked to the company's actual earned income and incurred additional costs. 
Because the specifics of aquaculture production are very similar to the production of agricultural products (costs of pond bottom tillage, pond planting, protection from pests and diseases, fertilization, feed, and other agricultural sector related expenses) the organic agriculture sector support models can be adapted. For example, in the United Kingdom compensatory benefits are calculated on the basis of an organic farm's total profits. Profit and variable (direct) and constant costs are calculated using the standard total harvest, profit and labour, equipment, seeds, fertilizers, etc. cost indicators. In Holland payments are calculated by weighting the changes in farm income, farm, related to commitments, and a methodology is used to evaluate the smallest changes in productive activity [27]. 
The need to change the system of support for organic aquaculture production, taking into account the economic benefits, i.e. income from sales felt among aquaculture companies also. Reports appear in the press saying that in order to support a more rational use of public funds for organic aquaculture there are plans to associate financial support benefits with more predictable production volumes and for fish sold and expenditure actually incurred [19.]. 
 Mere compensation, i.e. reimbursement of eligible costs of organic production, does not act as a sufficient incentive. However, support based on the calculation of product sales, i.e. turnover (including profit), does have a different (incentive) effect. 
5. Organic Aquaculture Production Incentives (Including Aid, Policy Beyond 2013). Rationale and Criteria for the Application of These Economic Measures
Interest in organic farming does not result solely from consumer interest in food safety, but also from people’s concerns about the quality of the environment, as well as stable and balanced future economic development. EU and national support measures for organic farms promote this method of production in Lithuania.
Organic aquaculture production intensification and development of higher value-added product assortments require additional measures and cost required for improving the protection of natural resources and securing fishery pond.
A progressive benefit calculation model is proposed for the determination of organic aquaculture farms in Lithuania support promoting production and market placement growth, and ensuring compliance with the requirements of natural resources conservation: 
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Yi – payments per hectare of certified ponds, LTL/ha;
Pi – actual farm income per share of marketed production per hectare of certified ponds;
Pvid. – average Lithuanian organic fishery income for marketed production share of all certified ponds in Lithuania per ha;
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 – annual Lithuanian organic fishery income for marketed production LTL;
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 – total certified pond area in ha;
BI – average Lithuanian fishery base benefit, calculated in accordance with all company support for the amount of funds for the reference year LTL/ha;
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 – total Lithuanian certified pond area in ha;
c – progressivity factor.
The progressive benefit model is adapted to a fixed amount of funds allocated in support of organic companies. The model is flexible and can be adapted to variable totals, which should be calculated for organic companies in the course of an assessment of the accounting year and the cost of additional costs involved. A general increase in the amount of funds (which would fully offset the additional costs) would increase the BI model variable. Accordingly, the benefits for each company would increase. 
The progressivity factor value can be changed, depending on organic aquaculture production and these products’ market system efficiency. The higher the factor, the more the progressively increases payments for farms receiving the highest income from the realization of the farm product (grown and processed) production per hectare and vice versa, farm payments progressively decreases for the lowest incomes from the realization of the farm product (grown and processed) products.
Below are examples of when the amount of funds for support (Pa) is equal to 1 million, Pvid = LTL 1,306/ha and BI = LTL 183,568/ha:
1. When the progressivity factor c = 0.012.
If organic aquaculture Farm A, whose overall certified area of 100 ha of pond during the reporting year received LTL 30,000 income from the realization of production pond, that comes out to LTL 300 income per hectare (Pi). According to the progressive benefit calculation model, Company A would receive LTL 30.1/ha benefits (Yi). Meanwhile, the organic Farm B, which also consists of certified pond area of 100 acres, however received 230,000 income during the reporting year (Pi = LTL 2,300/ha) from the realization of production; that comes out to LTL 335.2/he (Yi) of benefits. 
2. When the progressivity factor c = 0.022.
The above mentioned Farm A's benefits (Yi) would be LTL 20.03/ha, while Farm B's would be LTL 345.1/ha. 
3. When the progressivity factor c = 0, a direct proportion case is produced. 
Employing the direct proportion model, the total Lithuanian organic farm support would be divided in proportion to each farm, in terms of revenue per hectare for marketed production. According to the model, Farm B's income per ha (Pi= LTL 2300/ha) is 76.11% greater than Pvid (LTL 1306/ha). In a direct proportion case Farm B receives 76.11% greater benefits (LTL 323.3/ha) compared with LTL 183.57/ha base payment (BI), while if the progressive model were applied Farm B would receive 82.6% greater benefits compared with BI. The rate for income decline would change similarly, however, in reverse order, i.e., payments should be reduced in proportion. 
Applying the direct proportion model, there is less encouragement of production intensification and higher added value product supply development, compared with a progressive approach. 
4. Some results of the progressive and direct proportion models are presented in Table 8.
Table 8. Comparison of the Progressive and Direct Proportion Models
	Company
	Annual realized 
production in LTL
	Certified pond area in ha
	Production sold 
value per one hectare in LTL/ha (Pi)
	Farm payment (Yi) in LTL per ha, on a linear proportion model, c=0 
	Farm payment (Yi) in LTL per ha, on a progressive model, 
e.g. c=0.012 
	The total amount of payment to the farm for certified pond area in LTL according to the progressive model
	The difference in percentage between the amount of payment comparing the linear direct proportion and the progressive models

	"A
	139,300
	441
	316
	44
	32
	14,335
	-27

	"B
	252,900
	452
	560
	79
	70
	31,502
	-11

	"C
	182,600
	206
	888
	125
	120
	24,632
	-4

	"D
	516,760
	403
	1,282
	180
	180
	72,515
	0

	"E
	1,590,340
	618
	2,572
	362
	377
	232,922
	4

	"F
	586,200
	199
	2,949
	414
	434
	86,312
	5


6. Organic Fishery Product Marketing Improvement Measures
Organic food demand determinants are purchase motivation, trading venue, labelling, and organic and conventional product price difference. 
Recently, organic food buyers prefer supermarkets with a wide assortment because consumers are encouraged by greater choice [22.]. However, producers selling into this type of marketing channel lose a relatively significant share of revenue. A large part of aquaculture production in Lithuania is sold in supermarkets (live or gutted); the rest at urban and suburban markets. According to the prevailing practice in the EU, aquaculture production tries to sell without intermediaries, due to the higher share of the profits that goes to the grower. For example, Figures 22 and 23 of present German organic carp and trout aquaculture farm sales channels. About 36% of organic carp and 10% of trout in Germany is sold through direct sales scheme: selling products directly to the consumer, and slightly less, about 33% of carp and trout 8%, are sold to restaurants, hotels, and cafés. The largest share of organic trout, about 65%, and 29% of carp are sold wholesale, while only about 2% of carp and 19% of trout are sold by retail chains. Organic carp in Germany are mainly grown by small companies, so it is possible to organize sales directly to consumers or sales to hotels and cafés. Conventional farms with high production volumes, usually sell their products through retail stores [5.]. 
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Figure 22. Organic carp sales channels in Germany in 2008 [5.]
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Figure 23. Organic trout sales channels in Germany in 2008 [5.]
The direct domestic sales channel allows you to receive the highest income from sales. This is not popular in Lithuania: about 40% of the total production is exported, while the rest is sold on the domestic market, mainly in retail shopping centres. However, this sales channel has several problems: getting into it is difficult and there is fierce competition among suppliers, particularly high demands of production quality, high taxes, and other requirements. For these reasons, there is a serious need for new innovative marketing schemes.
A trademark is an important reference point for the customer, allowing him to distinguish the product from others. Consumers loyal to a well-known brand avoid the risk of buying a faulty product. Organic products must always be marked. Thus the manufacturer guarantees that the product is really made organically leaving no doubt to the consumer. 
Table 9 Aquaculture output trademarks in some EU countries
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Brand awareness needs to increase in order to encourage the consumer to buy organic food. If the consumer appreciates the brand based on his experience and information received, it is likely that he will look for other products from the same brand, considering them to be reliable and willing to pay more for them.
In order to promote organic food purchasing and consumption, consumer opinions about the products need to be formed, because opinion is the main criterion in determining purchase decisions. 
As marketing tools trademarks have been successfully implemented in most EU country aquaculture production market systems. In most EU countries producing carp, aquaculture companies are building successful organic and conventional production of carp trademarks (Table 9). 
It is worth noting that from 1 July 2010, all EU produced and sold organic products must be labelled with the EU organic logo. 
The EU organic logo advantage is that consumers in all Member States will be able to more easily recognize organic products, regardless of their origin.
A Lithuanian brand of organic aquaculture could represent the aquaculture farms, as producers (or a producers’ association), i.e. their image, and expose producers and their output qualities. Such a trademark would be used for improving the image and advertising of the organic aquaculture sector, representing sector companies in international exhibitions and advertising in the media. 
As mentioned, the first message conveyed by any organic aquaculture trademark in a foreign country is: Made in Lithuania. For a consumer to be interested in Lithuanian aquaculture products, he must have a preformed opinion. Therefore, the second message to the consumer, “Lithuanian organic aquaculture products are (...)” is an integral part of the output's qualitative characteristics: high quality, tasty, natural, familiar traditional flavour, etc.
Certain national properties of agricultural and aquaculture products are universal. Generally, the same properties are important for domestic and foreign consumers, so quality certification, labelling, and support programs are developed by identifying said properties at the EU and national levels. These features are safety, naturalness, high quality, health, and nutrition, preserved by the traditional production method. Food products are described in literature as “experience” goods. This means that only the consumer can define the product as a matter of taste, and only after he has tried it. Consumers usually do not investigate food before buying it to evaluate its quality. So there is a need to inform consumers about product characteristics and consistently label these products. In addition, in recent times, due to increased customer concerns about nutrition and food safety, 
the need for additional security attributes has increased. In the consumer behaviour model (Figure 24), the main factors for product assessment and selection are presented. The most important evaluation criteria are: quality, price, brand, freshness, and guarantee [14.].
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Figure 24. The consumer behaviour model when choosing foods [14.]
The mere creation of successful brand marketing is not enough: in addition to that other integrated marketing tools are necessary. 
7. Measures to Improve Organic Production for Aquaculture Enterprises Producing Higher Added Value
One of the most important measures to improve marketing is the introduction of new products into the market and product diversification while increasing added value. Lithuanian aquaculture farms in the primary stage of manufacture have the potential to add value to production thanks to the increasing demand for higher-value-species. The fish most often grown and sold in Lithuania is carp, but according to statistics there are enough live carp to satisfy the consumers of the domestic market. A relatively large part of the production is exported, and the foreign trade balance is positive for this product. Furthermore production capacity is not fully utilized. The Russian market needs diversity just as in the EU. For example, in neighbouring Latvia, where a lot of money is granted to support fisheries, most of the production is exported. They began to grow catfish en masse, and also intend to grow tilapia. Brown trout, graylings, and whitefish should be able to grow demand for themselves in the EU. The Didžiulis and Trakai lakes are used to grow vendace, the only fresh-water fish worth exporting. Acipenser oxyrinchus are becoming more popular to grow. Wider integration of relatively new kinds organic practices into Lithuanian aquaculture farms would increase added value of companies and create favourable opportunities for export [29.]. 
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Figure 25. The range of carp production in some of the EU markets
With the exception of fresh fish, there are practically no more Lithuanian aquaculture products on the domestic market. The aquaculture sector SWOT analysis mentioned weaknesses of the sector such as market needs not fully satisfied, the assortment of products, and the underdeveloped processing industry. The introduction of new processed organic aquaculture products to the market would be an added value in the secondary stage of manufacture and would increase demand for organic aquaculture products. 
EU countries that promote carp aquaculture manufacturers provide a wide range of products to the market, which is practically non-existent in Lithuania. However, this issue is also relevant in many EU countries. The freshwater fish aquaculture sector has prospects: market research is often shows this to be an option for processing aquaculture production and to diversify product range. Examples of organically grown aquaculture carp and conventional products are presented in Figure 25 for some EU country markets. 
A company from Wales (Great Britain) presented a seafood exhibition that had not been presented in Europe yet: organic cold smoking, boned carp. This product was among the finalists in the prestigious Seafood Prix d‘Elite competition. The company expects this product to successfully enter into the Eastern and Central Europe markets as well as the eastern part of the US market [25.].
Most carp products are sold live or gutted in Germany as well. The largest quantities are sold before New Year’s and Easter. However, recently carp breeders diversified part of the production into carp slices, boneless fillets, ready-meals, cold smoked carp, and sauce made from smoked carp. These products are largely sold through direct sales channels. Some producers sell tin cans of carp on the market [1.].
Aquaculture farms in Croatia harvested in 2,429 tons of carp in 2010 (during the same period 3,024 tonnes were produced in Lithuania). They have the same carp related problems there that we have in Lithuania. One of the unsolved problems in Croatia is low carp consumption on the domestic market. This was identified as being partly due to low product variety, including processed freshwater fish aquaculture products. Croatia has started to address this problem by adjusting the National Fisheries program by establishing measures to encourage aquaculture product consumption and production in the domestic market. Recently, in addition to live carp, producers have increased the supply of carp fillet, smoked carp, and a variety of semi-finished products in order to increase the value added to produced and finished products, and encourage the consumption of carp [23.].
The popularity of Cyprinid family fish among consumers is partly limited by the boniness of the spinal tissue. The small bones become harmless only when thermally treated or in milled fish (e.g. Fish fingers, steaks, etc.). One way to increase the demand for carp is to mill the small bones mechanically (3 mm pieces). Currently, this procedure can be carried out industrially and for carp fillet or gutted, headless carp. (Figure 26) ([3.], [6.]).
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Figure 26. The equipment used creates added value for carp products
The National Aquaculture and Fish Producers Association said that Lithuanian aquaculture and fish processing companies in the domestic and foreign markets can supply not only live organic carp, but also prepared gutted carp, fillet, as well as supply chilled, frozen vacuumized, glazed and glazed-vacuumized, as well as packaged fish at the customer's desired weight.
8. Organic Fishery Product Market Strengthening Measures
The market system mainly consists of consumers who create the demand and producers who shape supply. Demand is affected by the following factors: the price of the product in demand, the price of substitutes for the product in demand, income level, the cultural aspects of the use of the product, and advertising. Supply is another structural unit of the market system, which is influenced by the following factors (price, technological needs, product cost, social factors, and the relationship built between the buyer and seller).
8.1 Market System Demand Factors Analysis
The 2004 value-added tax (VAT) rate drop for live and fresh fish from 8% to 5% had a positive impact on the development of the internal market for aquaculture products. Lithuanian value added tax rates became similar to the Belgian, Spanish, Italian, Portuguese, French, and Dutch VAT rates for food. However, in 2009 the VAT rate for live fish was increased to 21%. Although the VAT increase for all kinds of fresh fish (including imported), this partly hampered the competitiveness of aquaculture production compared with imported frozen fish products and other aquaculture production alternatives. This change had a negative impact on demand for aquaculture production.
Development of demand for organic aquaculture is also faced with the problem of organic labelling. Organic certified live fish is sold in supermarkets as usual, because there is no certified marketing process. Therefore, there is no guarantee that the products will be separated from the normal fish during storage. At non-certified POS only packaged products can be labelled as organic. The solution is for supermarkets to build local live certified organic aquaculture production sales sites. The same problems arise for the sale of organic fish at markets and fairs.
The demand for organic aquaculture products would increase the traditional and cultural promotion of aquaculture output use, as aquaculture and the use of its products in Lithuania and Central Europe has a long tradition. Advertising and public relations help promote consumption of organic aquaculture products of Lithuanian origin. 
8.2 Market System Supply Factors Analysis 
An integral part of aquaculture development is the search for and deployment of new technologies and innovation. Recently closed recirculating system (URS) application in aquaculture has received much attention. These systems provide a number of advantages in comparison with fishing ponds, for example, they have high productivity (in Lithuania about 100 kg/m3), conserving water resources (the same water is circulated in the system and only 10% of the required daily is supplemented with fresh water) are not bound by the seasonality of production, environmental requirements are met, a biological system is not necessary, and biowaste generated can be used as a valuable fertilizer. URS are used to grow high value-added fish species: African and European catfish, sturgeon, eel, trout, tilapia, and zander [26.]. While the URS is a viable alternative to fishery ponds, organic production there cannot yet be in accordance with Commission Regulation (EC) No. 710/2009 provisions which stipulates that: “Recent technical development has led to increasing use of closed recirculation systems for aquaculture production, such systems depend on external input and high energy but permit reduction of waste discharges and prevention of escapes. Due to the principle that organic production should be as close as possible to nature the use of such systems should not be allowed for organic production until further knowledge is available. Exceptional use should be possible only for the specific production situation of hatcheries and nurseries”.
As mentioned in Chapter 5, organic aquaculture requires additional costs, mainly due to higher cost of organic feed, thus increasing the cost of production. Direct payments for marketed production would increase supply, offsetting the additional costs involved. A progressive payments model (not adapted to existing funds for compensation but to the costs actually incurred for organic production) have an incentive effect. 
Social factors are favourable for organic aquaculture because despite the existing problems of the amount of benefits not fully covering additional costs, as well as when organic production is sold as conventional, certified pond area has been expanding continuously: from 2003 to 2010 certified aquaculture pond area increased by 92% (Figure 27). Companies are interested in cultivating healthy organic products. 
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Figure 27. Certified pond area in Lithuania 2003-2010 (Ekoagros data)
9. Long-term Measures That Could Have an Impact on the Production of Environmentally Friendly Aquaculture Manufacturing Companies to Make Sure Organic Production Remains Organic
Successful implementation of the above mentioned marketing and support system for organic farming measures, the EFF absorption rate, added value generated during primary and secondary production of aquaculture products and product launches can have enduring effects on organic production continuity. Apart from that, the general economic situation in Europe, including Lithuania, investment opportunities in aquaculture, consumer habit changes, and of course the state approach to this branch of the economy will affect the long-term prospects. 
10. Conclusions and Recommendations According to the Tasks Set
10.1.
Measures to Improve Organic Production for Aquaculture Enterprises Producing Higher Added Value
Conclusions:
1. Lithuanian aquaculture farms in the primary stage of manufacture have the potential to add value to production thanks to the increasing demand for higher-value-species. 
2. The domestic market has a relatively small range of organic aquaculture products and a completely undeveloped aquaculture products processing industry, while in the EU countries with the old traditions of carp aquaculture markets have a relatively large assortment of carp products, such as carp slices, boneless fillets, various semi-finished products, cold smoked carp, sauces made from smoked carp, preserved carp.
Recommendations:
1. Increase the aquaculture production volume with higher value would facilitate the export of aquaculture production. 
2. Introduce new processed organic aquaculture products to the market, which would be an added value in the secondary stage of manufacture and would increase demand for organic aquaculture products. 
10.2.
Organic Fishery Product Market Strengthening Measures
Conclusions
1. In Lithuania consumption pond raised carp is almost 25% lower than the EU average including organic, as they are often sold as conventional products. 
2. The organic aquaculture marketing system is also faced with the problem of organic labelling. Organic live fish are sold in supermarkets as conventional products. At non-certified POS only packaged products can be labelled as organic. 
Recommendations:
1. Encourage shopping centres to install appropriate places for live organic aquaculture products sales. 
2. Use Lithuanian traditional and cultural heritage measures to promote the consumption of organic aquaculture products, as aquaculture and the use of its products in Lithuania and Central Europe has a long tradition.
3.  Promote advertising and public relations measures more intensively regarding consumption of aquaculture products of Lithuanian origin. The association of fish farms and state institutions should be involved in this process more actively.
10.3.
Organic Fishery Product Marketing Improvement Measures
Conclusions:
1. A large part of aquaculture production in Lithuania is sold in supermarkets (live or gutted); the rest at urban and suburban markets. The main problems of the sale segment are as follows:
· it is difficult to get into them because of the high competition among suppliers
· high standards of production quality
· high taxes and other requirements 
2. As marketing tools trademarks have been successfully implemented in most EU countries. For example, take the EU countries with the highest production or carp: in Poland, the Czech Republic, and other carp producing countries aquaculture companies are building successful organic and conventional production of carp trademarks. 
Recommendations:
1. Invest in the search for and development of new means of marketing aquaculture production. 
2. Shape consumer opinions about the benefits of organic aquaculture products, using advertising and public relations tools, because opinion is the main criterion in determining purchase decisions. 
3. Create a Lithuanian brand of organic aquaculture that could represent aquaculture farms as producers (or producers’ associations), i.e. their image, and expose producers and their output qualities. Such a trademark would be used for creating the image and advertising of the organic aquaculture sector, representing sector companies in international exhibitions and advertising in the media. 
10.4.
Long-term Measures that Could Have an Impact on the Production of Environmentally Friendly Aquaculture Manufacturing Companies to Make Sure Organic Production Remains Organic
Conclusions:
1. There is no legal framework developed and implemented in Lithuania to create preconditions for long-term measures to create a system which affects organic aquaculture product manufacturing companies so that their organic production would not change into conventional non-organic products.
Recommendations:
1.
Successfully implement of the marketing and support system for organic farming measures named in points 10.1 – 10.5, the EFF absorption rate, added value generated during primary and secondary production of aquaculture products and product launches, which can have an enduring effects on organic production continuity.
10.5
Proposals for Organic Aquaculture Production Incentives (Including Aid, Policy Beyond 2013). Rationale and Criteria for the Application of These Economic Measures
Conclusions:
1. Entities manufacturing organic products face additional costs and lose potential revenue due to production and environmental restrictions on certain technological aspects.
2. Because extensive organic fishery dominates Lithuania, the current weight restriction on production of organic carp is 1,500 kg/ha: there is no revenue-reducing factor. 
3.  Feed costs and staff salaries took up the largest share economic activity in the aquaculture farm cost structure in 2011. On organic farms, feed costs per certified pond area, depending on the applied production technology intensity, varied quite a bit: from LTL 36/ha to LTL 1,000/ha and more. The low productivity companies did not rely on feed; fish fed naturally on pond nutrients present or only slightly on additional feed.
4. If at conventional companies applying intensive production technology feed accounted for 55%, the total operating expenses in 2011 increased by 22.4% at companies producing organic production at the same level of intensity (feeding on organic wheat), without taking into account other organic production related costs resulting from compliance with Commission Regulation (EC) No. 710/2009 Section 6 criteria, such as buffer zones care, organic fertilizer use ponds, and others.
5. The legal frameworks and methodology for collecting statistical data needs to be improved in seeking to evaluate all organic aquaculture production additional costs arising and calculate the cost of organic aquaculture production.
Recommendations:
1. Support organic aquaculture production, in addition to the environmental aspects, which are both necessary to consider the intensity of companies’ activities as well because of additional costs incurred. A progressive benefit calculation model from the revenue for the marketed production of the company during the year is proposed for the determination of organic aquaculture farms in Lithuania support promoting production and market placement growth, and ensuring compliance with the requirements of natural resources conservation: 
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Yi – payments per hectare of certified ponds, LTL/ha;
Pi – actual farm income per share of marketed production per hectare of certified ponds;
Pvid. – average Lithuanian fishery organic farm income for marketed production share of all certified ponds in Lithuania per ha;
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 – Lithuania’s annual organic fish farm income for marketed production LTL;
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 – total certified pond area in ha;
BI – average Lithuanian fishery base benefit, calculated in accordance with all company support for the amount of funds for the reference year LTL/ha;
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c – progressivity factor.
2. The progressive benefit model is adapted to a fixed amount of funds allocated in support of organic companies. The model is flexible and can be adapted to variable totals, which should be calculated for organic companies in the course of an assessment of the accounting year and the cost of additional costs involved. A general increase in the amount of funds (which would fully offset the additional costs) would increase the BI model variable. Accordingly, the benefits for each company would increase. 
3. Because the average aquaculture production and market volume per ha of certified aquaculture pond area in 2011 amounted to an average of LTL 1,306/ha in Lithuania, c = 0.012 progressivity factor is proposed. 
4. When the average production per ha of certified aquaculture pond area in Lithuania moves towards the EU average, it would be appropriate to apply a lower progressivity factor such as c = 0.003, or to use a direct proportion model.
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