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ABSTRACT

Small-scale fish farming plays an important role in the Brazilian household, in terms of both food security and income generation.  In the inland state of Tocantins, studies have shown the positive nutritional effects of adding fish to the family diet. In addition, fish farming has generated additional income for families and has promoted local fish trade in inland regions previously only sporadically supplied by wild caught fish.

Despite these positive benefits, small-scale fish farms in Tocantins have been affected by a national trend related to the emergence of supermarkets selling fish in small and medium-sized Brazilian cities. The lower prices and regular supply offered by these supermarkets have created significant competition with traditional market channels used by smallholder fish farmers (e.g., farmers market, fishmongers and direct selling). The goal of this study is to analyse these changes in market trends and its impact on Tocantins’ small-scale fish farmers.

The methodological design applied is characterized by exploratory qualitative research, based on the theoretical approach of the global value chain. The data used were collected by face-to-face interviews with key actors of the value chain, related to the project developed by Embrapa Fisheries and Aquaculture.

In Tocantins, the increased role of supermarkets in fish trade has affected the market structure, previously based on traditional channels such as the fishmonger and street markets. Small-scale fish farmers have been excluded from this new market structure of supermarkets, mainly due to their difficulties to acess supermarket channels. The main limitations concerning acess to supermarkets are related to difficulties in consolidating their production as well as providing the required volume on a regular basis with competitive prices.



Thus, it is evident that the sustainability of small-scale fish farms must be based on adding value to their products to differentiate it and in accessing new and higher value markets. Increasing production scale, improving logistics efficiency and organizing farmers are some of the main important determinants in order to access nodes of the value chain in which farmers could sell their product for a higher value. 
Key-words: Smallscale fish farming, Tocantins, Global Value Chain.

1 – INTRODUCTION

The fish farming sector  is  one  of  the  main  emerging  sectors  in Brazilian agribusiness. Its growth is based on the combination of several production factors available in the country. Among them are favorable weather, great availability of water, a large grain availability for animal feed and the presence of native species suitable for farming. In this context, Brazil is predicted to be a future major player in the world fish industry (Rabobank, 2013).

The Brazilian aquaculture expansion is heterogeneous in terms of both size and the technological level of production. The sector accounts for large commercial farms as well as subsistence production by small-scale farmers
 in which fish is sold only when amounts for the household have been exceeded. 
The small-scale fish farm has assumed a prominent role within agrifood systems in terms of food security and income generation. Studies conducted by Embrapa Fisheries and Aquaculture show the impact of this activity to the small-scale fish farm communities in Tocantins state. Preliminary results have shown positive effects in terms of changing alimentary habits by adding fish to the family diet. In addition, fish farming has generated supplementary income for families and has promoted the emergence of a local fish market in inland regions previously only sporadically supplied just by wild caught fish.

Despite these positive benefits, small-scale fish farmers of Tocantins have been affected by a national trend related to the emergence of supermarkets selling fish in small and medium-sized Brazilian cities. The lower prices and regular supply offered by supermarkets have created significant competition with traditional market channels used by smallholder fish farmers (e.g., street markets, fishmongers and direct selling).

Unable to reach supermarket requirements in terms of price, quality and regularity, small-scale fish farmers must develop strategies to aggregate value, otherwise they will be excluded from the chain. The effects of market transformation on small-scale fish farmers are magnified by bottlenecks and challenges in the value chain. For instance, the absence of a well-structured input sector (mainly feed), difficult access to credit, slow environmental license processes and lack of technical assistance are some of the main challenges highlighted in the report that are limiting smallholders participation in the new value chains focused on supermarkets. 

This article intends to analyse these changes in the value chain and their impacts on the small-scale fish farmers of Tocantins, in order to describe key determinants that could  guide public policies to support them. It is important to emphasize the originality of the data presented here, given the lack of studies on this chain. This data is also filling a needed gap, as  several research and development (R&D) institutions have pointed out the priority on studying the value chain  and  the organizational  models  (e.g. cooperatives, consortiuns, associations) for  the small scale fish  farmers   in  Brazil (CNPASA,  2011;  Routledge  et  al.,  2011;  Cruvinel,  2010;  Freitas,  2010;  MPA,  2010b;  Sahium, 2010; Queiroz, 2002). 

Data presented in this article is part of the preliminary results of the project entitled: “Development of productive inclusion strategies for small scale fish farmers of the Tocantins state based on theapproach of governance of the global value chain,” coordinated by Embrapa Fisheries and Aquaculture and funded by CNPq (The National Council for Scientific and Technological Development/Brazil).  

2 – METHODOLOGY

The methodology applied was an exploratory study, based on the approach of the governance of the global value chain - GVC. That is, examining how the GVC impacts more localized and regional value chains that small-scale fish farmers participate in. Moreover, The Stackelberg quality of leadership model was used specifically to analyse the current changes in the fish retail sector. Analyses were based mainly on qualitative data, obtained through semistructured interviews with stakeholders of the value chain. Data were treated using thematic analysis by manual coding. 

Due to this study being limited in nature, sampling of interviewed stakeholders was a sequencial and oriented process (Miles and Huberman, 2003). A total of 123 agents of different nodes of the value chain were interviewed, such as inputs, production, wholesale, retail and the institutional sector.

Semistructured interviews were based on guidelines prepared according to the type of agent (retail channel, fish farmer, institutional agent, etc.) in order to standardize the data collection instrument. Despite these adjustments, the construction of all the guides was guided by the theoretical mobilized model (GVC).
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Figure 1 – Map of interviews carried out by the project in Tocantins state.

A- The approach of GVC  

The GVC concept considers the coordinated mechanisms of relationship between buyers and suppliers in a particular industry. Consequently, GVC analysis focuses on the dynamics of relationships between firms and their forms of governance (Humphrey et al, 2001; Gereffi et al, 1994). In the context of this project, the use of this theoretical framework aims mainly to: A - Determine the configuration of the supply chain of fish farming in Tocantins (key players, trends and bottlenecks), B - Analyse the coordination modes between agents and their determinants; C - Study the impacts of governance changes on upstream agents of GVC (producers).
Gereffi et al (1994) define GVC as a production system with four main dimensions:

	
	DEFINITION
	VARIABLE ANALYSED

	Input-output
	A set of economic activities, products and services adding value to the final product; 
	Range of products; Input supply structure; Logistics; Ways to add value; Innovation Strategies; Business and marketing strategies; Funding structure;

	Geographical structure (territoriality)
	Spatial dimension  of the production and distribution network, including companies of different types and sizes in the same chain;
	Geographical dispersion of producers and other actors of the chain 



	Socio-institutional context
	Public policies and rules governing business activity at regional or international levels that contribute to structuring the GVC;
	Rules and laws governing the sector; certifications, seals and other quality standards, public and / or private. 

	Coordination forms among stakeholders
	Relations of authority and power which can determine the allocation of financial, human and material resources along GVC.
	- Characterization of marketing channels: Main buyers; buyers-base concentration; turn over and loyalty of buyers; level of specialization of buyers.
- Buyers relationship: main evolutions on buyers´basis; selection and exclusion criteria; type of business relationship between buyers; dynamic of sales price establishment . 


Table 1 – Preliminary analysis grid of the governance structure of the global value chain of fish farming in Tocantins. 

Source: Adapted from Pedroza (2010) and Gereffi et al (2005).

B – The model of quality leadership of Stackelberg 
Observed competition between supermarkets and small fishmongers in Tocantins can be better analysed from the microeconomic model of Stackelberg leadership
. This model, according to Varian (1992), evaluates the case where one or more agents make a choice before the other, thereby becoming market leaders. This model can be adapted to the retailers’ case in Tocantins, in which supermarkets are considered representing market leadership and fishmongers represent the followers of the leading players. This scenario is justified by the fact that supermarkets depend much less on fish sales to achieve profits, consequently they have more freedom to choose prices and quantities. Furthermore, supermarkets sell, on average, greater quantities of fish, enabling them to have stronger market price control. 

Thus, supermarkets decide to sell a quantity y1. Fishmongers respond by choosing the supplied quantity y2. Each agent knows that the equilibrium price of the market depends on the total quantity supplied Y = y1 + y2. The quantity supplied by supermarkets in order to maximize their profits depends on how they expect the fishmongers to react to their choice. From the fishmongers’ side, profit depends on the choice of the product offered by the supermarkets, but the offer is predetermined once the quantity supplied by supermarkets has already been decided. On the supermarkets’ side, they understand their choices and recognize their influence over fishmongers. Each player makes its decision considering its competitors, but the supermarket begins the process thereby influencing smaller players, such as fishmongers and other more traditional markets for selling fish.

3 – PRODUCTIVE CHAIN OF FISH FARMING IN TOCANTINS

  For the State of Tocantins, fish farming represents a very promising sector that has shown a rapid increase over the last few years considerably surpassing the volume of wild caught fish. Between 2000 and 2010, fish farming production has risen 635 percent, reaching 7 000 tons (MPA, 2012) (Figure 1), which represents 80 percent of the current total fish production of the state. 
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Figure 2 – Fish farming production in Tocantins, 2000 to 2010 (volume in tons).    

Source: IBAMA/MPA (Ministry of Fisheries and Aquaculture).

Currently, fish farming is considered a strategic activity for both food and economic security in Tocantins. Furthermore, it constitutes a significant hiring source for local communities, while also playing an essential role in relieving pressure on overfished local fish stock in inland waters. 

Regarding food security, recent studies conducted by Embrapa Fisheries and Aquaculture in Divinopolis area (the midwestern part of the state) have demonstrated positive effects of the development of fish farming for small-scale farmers b y introducing fish into the family diet.

The first records of Tocantins’ fish farming date from mid-1986 but the large-scale industry was formed and structured in the early 2000s, with the establishment of commercial fish plants. Tocantins state has great potential for continuing to develop the fish farming business, as it shows: 
· Availability of  good  quality  water,  including the  presence  of  two  regional hydrographic basins, Araguaia and Tocantins river, and two big Hydroelectric power station reservoirs (Lajeado and Peixe-Angical); 

· Year round high temperatures; 

· Production of native species adapted to the local bioclimate conditions; 

· Good  logistical  infrastructure  (highways,  airport,  north-south  railroad  and  waterway)  and a convenient central  geographic  position  in  the  country,  close  to  big  market  centers  as  Brasília  and Goiânia.


[image: image3]
Figure 3 - Two  regional hydrographic basins, Araguaia and Tocantins rivers, in Tocantins state
Following is a brief description of some of the main nodes of the fish farming value chain:

A- Production

The sector shows heterogeneous regarding farm size and technological level practices.  There  are  large  market  oriented farms operating with relatively high levels of technology as well as small-scale fish farms operated  at the household level,  farming for subsistence  and selling only when exceeding needed household volumes.  Despite the fact that there is no official data, specialists estimate there are more  than  1 000  fish  farms  in  Tocantins,  mainly  composed  of  small –scale farmers. 

The productive region of Almas (southeast of the state), now represents one of the most important national fish farming areas (Kubitza et al, 2012.). The region has one of the largest producers of fish in the country, Tambora, with a production area of 1 000 hectares of ponds producing around around 300 tons / month. The area also has established other nodes of the chain, including  two fish plants, two hatcheries and large-scale producers.

In the microregion of Divinópolis, between 2008 and 2010, the number of small-scale fish farmers has grown from 20 to more than 100. Northern (Bico do Papagaio) and southeast (Almas) regions of  the  state  have  also shown  a  quick  upswing  of  small  scale  fish  farmers  as  well.  However, these regions have also witnessed a trend of several farmers moving from a subsistence system to a market oriented business.
The main fish farming production structures used in Tocantins are ponds, reservoirs for water supply to cattle and dams (figure 4). Recently, production in cage is developing in large public dams where aquaparks are in implementing by Ministry of Fisheries and Aquaculture.
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Figure 4 – Main fish farming production structures used in Tocantins

Fish production in Tocantins is essentially based on farming Amazonic species including tambaqui (Colossoma macropomum), pintado (Pseudoplatystoma corruscans), caranha (Piaractus brachypomus), matrinxã (Brycon gouldingi), and a few others (figure 5). The production of tambaqui and caranha together stands for more than 75 percent of the total production processed in the fish plants of Tocantins.
[image: image5.emf]Species 2008 2009 2010 2011 2012

Increase in % 

2008/2012

Tambaqui 1.100 1.216 1.783 2.549 4.360 296

Caranha 445 589 637 624 866 95

Surubim 55 251 320 396 719 1.211

Matrinxã 54 131 130 159 310 470

Curimbatá 29 30 45 57 62 111

Outras espécies 235 146 451 283 280 19

Total  1.919 2.363 3.366 4.068 6.598 244


Figure 5 – Main species processed in the fish plant of Tocantins state.

Source: Ministry of Agriculture, Brazil.
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Figure 6 – Main species processed in the fish plant of Tocantins state.

Source: Ministry of Agriculture, Brazil.

B – Inputs

Fingerlings: Hatcheries in Tocantins have been consolidated as major suppliers of postlarvae and fingerling native species for the country. The state counts 10 hatcheries well distributed in the state, one being public and nine private (IFTO/Araguatins) (Figure 7). Accordingly to Adapec
, from almost 6 million fingerlings (and postlarvea) produced in Tocantins in 2010, 86 percent was exported to other states such as Pará, Goiás, Bahia, Mato Grosso, Maranhão, Rio Grande do Norte and Mato Grosso do Sul, demonstrating the importance of the hatcheries to the country as a whole. 
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Figure 7 – Native fish hatcheries in Tocantins.

Feed: Almost all of the total feed utilized by fish farming in Tocantins comes  from  other states  (mainly  Goiás),  as  there  are  no  commercial  feed industries  in Tocantins
. The shipping cost from these outside states raises the final price of the ration by a minimum of 10 percent. Furthermore, the distance negatively impacts the consistency in the feed supply, and the feed does not have the desired protein level or particle size.  All of these factors ultimately raise the production cost, with feed accounting for around 70 percent of the total costs. Large producers have minimized these effects by purchasing feed straight from feed plants of neighbor states or, in one case, the farm has built their own feed plant. Once large producers buy a large amount of feed, they can bargain the price more efficiently than the small scale farmers.
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Figure 8 - Private Feed Industry inside the largest fish farming of Tocantins state

Veterinary products: 

During field research, none of the respondents reported that fish farmers make use of veterinary drugs in fish farms. Furthermore, Tocantins has no distributor of veterinary products for fish farming.

The absence of veterinary products for fish reflects the situation in the whole country, since currently only two products are allowed to be used in fish farming. From these two products, one is authorized for cultivation of tilapia – a species whose production is prohibited in Tocantins. It is expected that with the production growth of round fish (tambaqui, caranha and its hybrids) there will be a greater interest of pharmaceutical companies to develop products for these species.

Limitations observed in this sector are not a major bottleneck for the productive chain, considering the few fish health problems identified at local crops. However, according to experts, a future intensification of fish farming could increase the chances of diseases occurrence in Tocantins, making this a future issue.
Equipment:


The equipment industry is at an incipient stage within the fish farming value chain of Tocantins and there are no specialized aquaculture equipment companies. This differs from the veterinary products’ industry, which is undeveloped all over Brazil, as the industrial equipment sector for fish farming is relatively well structured in other parts of the country. States like São Paulo, Santa Catarina, Ceará and Bahia already have companies producing equipment such as cages, aerator, incubators, laboratory equipment, etc. 

Despite its absence, the equipment sector is not a major bottleneck given that the production system currently employed by most fish farmers of the state, the earth pond, uses little equipment. Furthermore, any equipment used may be imported from other states relatively easily.

However, with the prospect of starting cage production in reservoirs of the state, there will be a greater demand for equipment given the characteristics of the production system. Some cages industries already have shown interest in setting up plant units in Tocantins, to meet future demand of the Lajeado aquaculture park.
C – Processing

Currently,  there  are  three private  fish  processing  plants  in  operation and a further two to be opened (Figure  9),  all  of  them have or will be certified by the Federal Inspection Service (SIF) of the Ministry of Agriculture.  Besides this, there are three public fish processing plants that are currently out of service,  due to management organizational problems among others. These plants were developed by the government and  aimed  to  assemble  fish  production  (caught  and  cultivated)  with  shared management among different producers, but are currently not in production. 
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Figure 9 – Fish processing plants of Tocantins: Public (Araguacema, Caseara, Porto Nacional), Private (Brejinho de Nazaré, Almas). * Plants to be opened in 2013.
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Figure 10 – Working and Out-of-work fish processing plants in Tocantins

Making the out of service public fish processing plant viable or building new units could be important strategies to help small-scale fish farmers add value to their products. As discussed above, the consolidation of a large and regular supply is a key factor to ensure access to new market channels like supermarkets. Currently, small-scale production is sold without passing through any processing plant. This fact does not allow for economies of scale gains and also exposes fish to greater health risks.
D – Support sectors

Research and Development: The R&D sector was rewarded by the opening of Embrapa Fishery and Aquaculture in Palmas, the capital of Tocantins. Despite being a national center, Embrapa Fishery and Aquaculture has achieved several R&D aims towards developing technological innovation of fish farming in Tocantins. The Divinópolis Project is one example, which focuses on the sustainable development of small-scale fish farmers. The Federal Technological Institute of Tocantins (IFTO) and the University Federal of Tocantins also develops aquaculture R&D activities in Tocantins.
Credit: The credit sector represents a major bottleneck in the value chain. Difficulties in obtaining environmental licensing are the main limitation that prevents fish farmers from accessing funding resources. Several specific credit lines for Fisheries and Aquaculture were recently released by the federal government through the “Plano Safra” for Fisheries and Aquaculture 2012-2013. Seven credit lines are availables in a governmental portfolio (PRONAF1) created specifically for small-scale farmers. However, the cited difficulties around environmental licensing have prohibited banks to release these funds. 
Technical Assistance: The lack of technical assistance by the public rural extension service has also been a significant bottleneck in Tocantins. Ruraltins, the agency responsible for rural extension in Tocantins, does not have a sufficient number of experts in fish farming to meet the growing demand in the state. This bottleneck is a problem not only for the service itself, but also for the performance of other institutions linked to sectors such as research, environmental management and credit, as generally the rural extension service plays a liaison role among these institutions and the fish farmers.

With the exception of the hatchery area, with well-structured companies, the value chain for fish farming in Tocantins presents significant bottlenecks in most of its nodes (Table 2). 

1- PRONAF – Brazilian national plan to strenght smallholders through financial support of individual or collective projects that generate and improve income for smallholders and rural settlers.
Table 2 – Tocantins productive chain main bottlenecks 

	Link
	Main Bottlenecks
	Impacts 

	Feed
	Absence of feeding industries
	Increases the production costs (feed costs) by 10 to 20 percent due to transportation

	Credit
	Difficulties in accessing credit lines due to not being able to meet the requirements (mainly related to the environmental license)
	- Difficulties faced by producers who need to support fish farming from other activities
- Low involvement in technological innovation

	Technical assistance
	Lack of technical expertise, both in public as well as in private services
	Deficiency on transferring technology and consequent low performance of stocks

	Environmental assistance
	Bureaucratic licensing process and high indirect costs involved
	Hinders access to credit, marketing abilities and leads to inadequate public policies 

	R&D
	Limited research focused on the native species in the local bioclimatic conditions
	- Low performance stocks
- Low diversification related to farming new native species

	Processing
	Lack of operational public fish processing plants and concentration of the private ones in the center and southeast of the state

	- Unable to comply with sanitary regulations regarding the fish slaughter by small-scale fish farms
- Increased difficulty in adding value to fish 

	Trade
	Lack of associative structures (cooperative, consortium, etc.), which could enable small farmers to consolidate volumes and trade production
	Small-scale fish farmers struggle to access trade channels of supermarkets and is challenging to attend markets of medium and large cities of neighboring states of Tocantins


4 – CHANGES IN RETAIL FISH MARKET IN TOCANTINS AND ITS IMPACTS ON SMALL-SCALE FISH FARMERS 
A - Evolution of production and impacts on localized systems
Traditionally, small-scale fish farmers of Tocantins have sold and traded their products locally through farmers markets, fishmongers and direct sales to consumers. However, the increase in fish production has led to further competition and decreased demand for fish in local markets. Consequently, prices have dropped and farmers face difficulty in selling their fish. 
Though there is a growing demand for fish in general in Brazil, the state of Tocantins  constitutes a limited market for fish, given its small population (1.3 million inhabitants) and its low average annual income per capita (R $ 8 921). Currently, only 26 percent of the processed volume from the three private fish processing plants of Tocantins is sold in the local market; the 74 percent remainder is sent to other states like São Paulo, Goiás, Distrito Federal and Mato Grosso do Sul as the main destinations (Figure 4). In 2009, Tocantins share was 14 percent of the processed fish, this grew to 26 percent in 2011. 
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Figure 4 – Destination of the processed fish of Tocantins (in % of volume, 2011). Source: Ministry of Agriculture 

Due to the fact that this data relates to the private fish processing plant production, which belongs to the largest fish farms in the state, it appears that there has been an increase in the share of fish produced by large-scale farms in the local market. With this increase in the supply of large farms, strong competition is being exerted on small-scale fish farmers.
B - Emergence of supermarkets in the local fish trade

The increase of the large fish farms’ share in production is associated with the quick growth of supermarket sales of farmed fish in the state. During interviews, the growth of the in-store fishmongers in the supermarkets was evident. For some hypermarkets, selling farmed fish, mainly the round ones (tambaqui, caranha and its hybrids), have surpassed the sale of chicken. In Araguaína city, one of the biggest supermarkets is selling a volume of 30 tons per month. 

Generally, supermarkets sell the fish fresh, without fish scales and gutted. Sells of fillets and processed fish are very low concerning farmed fish (figure 5). These kinds of products are exclusive for imported fish as hake, salmon, pangasius and cod. Some supermarkets realize cuts at the moment of the sale by client demand.  


[image: image13]
Figure 5 – Farmed fish sells in supermarkets in Tocatins.

According to the supermarket’s staff responsible for buying fish, the increase in sales of farmed fish was only possible due to the ability to have a steady supply throughout the year, both in volume and in price, offered by major producers and processing plants in the state. Moreover, the economies of scale in production have allowed these producers to sell large volumes of fish at a price much lower compared to those practiced by small-scale farmers and local wholesalers.
The increase of the supermarkets' share on the fish trade was observed in all regions of the state and is already causing impacts on traditional fish market channels, such as farmers markets and fishmongers. For example, in Araguaína, the second largest city in the state, there was a significant reduction in the number of fish stores and street fair in the past five years due to strong supermarket competition. Despite being one of the main fish consumption cities of the state, Araguaína currently has less than eight operational fishmongers.
Considering the market dynamic, Table 3 presents a comparative analysis of the collected data in Tocantins state.  The table includes both leaders and follower retailers. Differences between observed variables show how the market works for each group or company. The purchased price of fish for example, represented on the table by the caranha’s price, is virtually the same between the two sets of firms, but on the other hand, the sale price is significantly lower for supermarkets. This clearly demonstrates that supermarkets have much more power over pricing, particularly for bargaining larger quantities. As an additional advantage, supermarkets also work with other types of products, while more than 90 percent of smaller fish selling establishments work exclusively with fish. 
Another interesting aspect is that larger establishments have signficantly better marketing, which can increase fish sales and allow for lower prices. This is justified by the fact that supermarkets can use low price advertisements to attract consumers who will buy other types of products as well.
Finally, the selling of farmed fish has increased more significantly in supermarkets than compared to fishmongers. This can be explained in part because farmers can offer a regular supply more efficiently than fisherman. As supermarkets need plenty of fish throughout the entire year, small-scale fish farmers and fishermen end up excluded from this market channel. The market gain made by supermarkets and large retailers is unfortunately at the at the expense of fishmongers, small farmers and fishermen. These later players lost market space and face difficulties to offer their products at competitive prices.
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Figure 6 - Fishmongers of Tocantins

Table 3 – Parallel among small fishmongers and supermarkets through data collected by the state of TO
	 Variable
	Fishmonger
	Supermarket 

	Number of establishments surveyed
	12
	9

	Caranha average purchase price
	R$ 5,83
	R$ 5,76

	Caranha average selling price
	R$ 8,69
	R$ 7,66

	The average percentage of farmed fish provided 
	65%
	90%

	Percentage of establishments that have developed some kind of fish marketing
	55%
	78%

	Percentage of fish exclusive establishments
	91%
	0%

	Average of time working with fish (in years)
	18
	12


In this context, it becomes evident that small-scale fish farms are being excluded from the new and growing markets that supermarkets provide. Traditional retail (street markets and fishmongers), intermediaries (middlemen) and direct sale to the final consumer represent market channels mostly used by small-scale fish farmers (Figure 5).
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Figure 5 – Main market channels on fish farming value chain in Tocantins.

The main constraints that hinder the access of small-scale farmers to supermarkets relate to the difficulty in consolidating their production, being unable to offer the demanded volume with regularity and required price. The exclusion of small-scale farmers due to the inability to insert themselves into supermarket trade channels was also described for other global value chain analyses as for flowers (Pedroza, 2010b), fruits and vegetables (Dolan and Humphrey, 2004). As with these markets, in Tocantins there is a clear trend that supermarkets and wholesalers assume greater power in the governance of the value chain. In the short-term, this situation is predicted to worsen with the forecast of starting fish cage production in two major reservoirs in the state, Lajeado and Peixe Angical. Together, these reservoirs should produce about 90 000 tons per year, a large part of this production will possibly be administered by small-scale fish farmers. Furthermore, as already mentioned, the arrival of large private enterprises may also reflect an increase in the volume of fish in the state - even if these projects are mainly focused on bigger national and international markets.

5 – CONCLUSIONS

Since the early 2000s, the rapid growth achieved by fish farmers in Tocantins has created a new economic alternative for small-scale farmers in the state. However, in recent years, the development of fish farming in Tocantins has been followed by important changes in both the production sector and market channels. On the one side, the production volume has grown rapidly, creating a significant supply in the local market, leading to greater competition and the major producers being able to offer the lowest prices. On the other hand, the emergence of supermarkets in the fish trade has affected the structure of the retail market, which until recently was based on traditional channels such as farmers markets, fishmongers and direct sales to consumers.

In this context, small-scale farmers begin to struggle to maintain a sustainable position in the chain, given the difficulty in producing a competitive cost and the volume required by these new retail channels. Furthermore, small-scale farmers are more susceptible to the chain bottlenecks. For example, the absence of feed plants in the state has a stronger impact on smallholders since the reduced volumes of feed purchased by them prevent direct negotiation with factories located in other states. The lack of technical assistance is also more harmful to small producers in view of their inability, for most of them, to pay private consultants.

It is evident that the sustainability of small-scale fish farming in Tocantins depends on increasing the added value to fish through different initiatives, whether directly related to product differentiation (e.g., Processing, seals of quality) or through access to new markets and marketing channels. New markets would be outside the production area and more specifically in large consumer centers - whether inside or outside the state of Tocantins. For example, markets in large and medium cities such as in Palmas, Brasilia and Goiania, could provide new and/or alternative markets. In terms of new marketing channels, selling arrangements such as as public programmes for food acquirement; live fish trade; Fair Trade certification; processing, and so on are currently not being utilized by small-scale fish farmers in the state and should be further explored.  
However, access to opportunities of adding value requires a high level of organizational management among fish farmers. An increased production scale, quality and logistics efficiency, are key factors to ensure access to these opportunities. The ability of small-scale fish farmers to organize themselves is a determinant point to access the GVC links with a higher added value, as proposed by Gereffi et al (2005) and Humphrey et al (2001). The definition of organizational models for small-scale farmers should consider their participation in the process. In Brazil, several initiatives to arrange small-scale farmers (cooperatives, associations, etc..) have failed by not considering the particularities of farmers and by not including them in the process of defining and implementing organizational models. These unsuccessful experiences show that it is essential that producers are active actors and not only objects in the process of formulating strategies for product inclusion. Currently in Tocantins, there are three public fish processing plant that were disabled due to self-management problems.


The fish market is undergoing major transformations in retail that will pass directly to the productive sector of farming, in particular for small-scale producers. In this sense, one of the major observed changes in the fish market of Tocantins is the increasing participation of supermarket fish trade at the expense of traditional market channels such as farmer's markets and fishmongers. Another transformation refers to the growth in sales of processed fish. This phenomenon is directly linked to a general trend of increasing the number of meals eaten outside the home as well as the increased household demand for semi-finished and ready to eat products. All these developments influence the characteristic of the fish to be produced, which must meet specific quality requirements.
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�According to Brazilian law (Resolução CONAMA Nº 413/2009), are classified as small-scale fish farmers the producers with maximim production area of 5 hectares for cultivation in earthen pound and of 1.000 m3 for cages.





� Heinrich von Stackelberg was a German economist who published an important work about market organizations, Marktform und Gleichgewicht, in 1934


� Agricultural Protection Agency of Tocantins.


� There is only one feeding industry in Tocantins. It is a private plant serving only to its own demand.
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