Innovation to promote sustainable development: 

Evidence from fishing industry in Eastern Amazon
José Nazareno A. dos Santos

Ana Paula V. Bastos

UFPA/NAEA

Centre for Advanced Amazonian Studies 
Federal University of Para

R. Augusto Correa, s/n, Setor Profissional 
CEP 66075-650 PA, Belém, Brazil

Phone:+55-91-3201-7496

Fax:+55-91-3201-7677

pbastos@ufpa.br
(preliminary version)
Keywords: fishing, innovation, sustainable development.

JEL: O17; O13; Q22
Belém, October 2007

Innovation to promote sustainable development: 

Evidence from fishing industry in Eastern Amazon

José Nazareno A. dos Santos
Ana Paula V. Bastos
ABSTRACT

Fishery is a traditional and very important economic activity to the Amazon region. Its relevance is based in a traditional large scale employment activity and traditional way of living. Its challenges are related with the environmental and economic sustainability and at the same time promote local and regional development. Its natural and cultural characteristics and the strong comparative advantages (hydrographical volume, species variety and easy access to good fishing stops) compared to other regions of Brazil re-enforce its potential. However, without public policies those stimulate, but at the same time control this activity it may turn to lose its  sustainability for such poor and peripheral regions. In this paper we analyse the most important centre of ocean fishing of eastern Amazon. The innovation introduced by an entrepreneur is promoting economic development throughout employment stability and growth, it concentrates 45% of all formal jobs; more environmental responsibility as the entrepreneurial firm developed commercial products that use the skin and the fish backbones previously dumped in nature without any treatment (and still dumped by other smaller firms and fishermen). 

The case presented here is part of a wider research on fishing throughout Eastern Amazon, we are positive in saying that at this location we found the more innovative approach and the starting of a new institutional arrangement. We made use of secondary data to calculate the concentration indexes and comparative economic performance with other regions and conduct some interviews with local economic agents. The region is lacking official data collection, the traditional economic activities are natural resources exploitation based, informal, in some activities mercantilist organized, but at the same time pulled with heterogeneous economic agents, making it very difficult to conduct economic research without taking into consideration its territorial specificities: a pre-industrial society organization dealing with the paradox of development and economic growth to its inhabitants in maintain the characteristics of the highest biodiversity on earth.                  

1. INTRODUCTION

The Amazon has been focus of international attention in terms of nature, its traditional peoples and society. In the first condition the attention goes to the largest tropical forest in the planet, as deposit of biodiversity, potable water and its potential as a stabilizer of global climate. In the second and third conditions for the use of natural resources, that with a rational use of it may put in risk its natural characteristics. Up to know, economic and social agents, including state intervention to bring development to the region result in a paradox as  in name of current gains, we destroy the most precious asset of a better world for all. Thus there is a need for a different institutional framework that sees development not merely as economic growth but as sustainable for future generations. Are real the environmental risks of the majority of economic practices in the region. However, we cannot consider irrational the decision making process of those private agents or with sense their calculation of the cost-benefit. What we should expose and discuss is the dilemmas associated to  the economic activity that up to know as be considering only a traditional and predatory use of natural resources in the opposition to more modern use of these resources in a sustainable way. 
Fishery is a traditional and very important economic activity to the Amazon region and Para State which is located in its eastern part. Its relevance is based in a traditional large scale employment activity. Its challenges are related with the environmental and economic sustainability and at the same time promote local and regional development. Its natural and cultural characteristics and the strong comparative advantages (hydrographical volume, species variety and easy access to good fishing spots) compared to other regions of Brazil, re-enforce its potential. However, without public policies that stimulates, but at the same time controls this activity it may turn to lose its sustainability. Although quite informal, it is an activity that maintains some degree of economic sustainability for such poor and peripheral regions. 
In this paper we analyse the most important centre of ocean fishing of eastern Amazon. The municipal here considered is the bigger exporter of industrialised and in nature fish and presents the biggest concentration ratio of fishing jobs of Para state (as we calculated by a standard concentration index). 
Another main interest in studying this particular municipal is because, as the industrialization in large scale has not arrived as yet to this part of the Amazon, it was easy to identify the entrepreneurial spirit of a leading company which carries all innovation and “new combinations” characteristics so well developed by Schumpeter in his seminal work “The Theory of Economic Development”, 1912.  Moreover, the innovation is promoting economic development throughout employment stability and growth, it concentrates 45% of all formal jobs; more environmental responsibility as the entrepreneurial firm developed commercial products that use the skin and the fish backbones previously dumped in nature without any treatment (and still dumped by other smaller firms and fishermen). These novel products have a wide range of uses from fish burger and animal food to fashion shoes, belts and all kinds of bags. Although the main economic gains are still from the in nature fishing, it transforms the capture efforts, as fishes without commercial value acquire new market value, adding more value to the whole production chain and at the same time preserves more natural resources.
In low-structured societies, formal institutions are, in the majority of cases, absent or play a weak role in organizing economic, environmental and social activities. Thus, traditionally knowledge about a certain activity is tacit and diffused by informal meetings and relations.  We may say that in that sense there is no difference between developed industrial settings and mercantilist societies as the one we are analysing. Authors have notice the important role played by informal relations and tacit knowledge, together with the formal knowledge, training and employment relations. However, here we are dealing with the opposite situation: the lack of formality in the acquisition of knowledge and labour relations, as well in the established contracts among the different economic agents. 
When, for comparative advantages, the entrepreneur chose to locate his firm at this location, he brought-in a novel way of doing business: organized a network of suppliers, established formal contracts on fishing conditions, created formal jobs, conduct on-job training activities, etc. Local fishermen were not always happy with the quality standards and rules impose by the contracts and easily break these contracts by a better price or a lower quality offer, thus transaction costs can be relativity high under these conditions. However, more recently, other firms are agglomerating in this same location and imitating some of entrepreneur actions towards local fishermen. 

The agglomeration effect is calling State institutions attention and gradually they are organizing and institutional environment to promote training, facilitate credit and tentatively, organizing fishing activities towards a more sustainable activity. Thus, contrary to some new economic institutional authors, are not the institutions that promote development but the growth of a single activity which is creating a favourable institutional environment, that more probably will promote more local sustainable development, and thus confirming institutionalist’s findings. 
The case presented here is part of a wider research on fishing throughout Eastern Amazon, we are positive in saying that at this location we found the more innovative approach and the starting of a new institutional arrangement. We made use of secondary data to calculate the concentration indexes and comparative economic performance with other regions and conduct some interviews with local economic agents, actually did a bit of anthropological research to sustain our results. The region is lacking official data collection, the traditional economic activities are natural resources exploitation based, informal, in some activities mercantilist organized, but at the same time pulled with heterogeneous economic agents, making it very difficult to conduct economic research without taking into consideration its territorial specificities: a pre-industrial society organization, in the majority of localities dealing with access to international commodities markets information and exporting its products to all sorts of places around the world.
This paper is divided into four other parts following the discussion of the role of innovation in local development (part two and three) it is presented data analysis and a brief discussion of empirical results.
2. THE ROLE OF INNOVATION IN BUILDING-UP DEVELOPMENT

The main point of the so-called new-Schumpeterian theory is the role of technological innovation and how this changes influence the dynamics of modern capitalism (Possas, 1989; Rosenberg, 2006). According to Nelson and Winter (2005, p. 39) “the main concerning from evolutionary theory is related to dynamic processes that determine firm patterns and market results towards time span”. In this sense, “we are looking for an endogenous explanation of the innovation, in what concerns the economics of technological change” (Treviño, 2002, p. 195). Thus sustainable development process lead by technological advances is endogenous to productive structures. 
New-Schumpeterian approach, having technological innovation in its core discussion on development, gets inspiration in Schumpeter’s considerations to the capitalist dynamics, at the same time that tries to show the cyclical transformation on economical and institutional processes conditioned in the capitalism evolution, under different levels of intensity and scope (Possas, 1989) and having the firm as its minimum unit of analysis when discuss the theory (Paula et al, 2001).
Pavitt (1984), based in empirical research and in the evolutionary theory of economic change, presents a typology of sources of technical progress. He concludes that the sources of this process are originated in the presence of different industrial sectors as well in the inter-relation among sectors and with those with other institutions. Thus, in this direction, the typology has two extreme sides: (a) the so-called supply firms, those that mainly interact with suppliers of machinery and equipments that work as sources of innovative capacity of these firms; and (b) firms based on science where the participation of research institutions, internal investments in R&D and equipments’ acquisition from “specialized suppliers” are the sources of technological progress (Possas, 1989; Paula et al, 2001; Tapia and Capdevielle, 2002). The advantages obtained from technological progress from these interactions can be extraordinary, taking in account the difficulties of imitating or be incumbent in a market, surpass the industrial proceedings’ secret, patents and industrial know-how. In dynamic learning economies that re-enforce the dynamic condition of technical progress (Possas, 1988)  show the complexity of the access and diffusion of technology discussed by Rosenberg (1976).
Nelson e Winter (2005) develop their evolutionary analysis of the technological progress centralizing their approach as a counter-part to the mainstream economy of firm’ and markets’ behaviour. In this direction, they present us two rupture points with orthodoxy: (a) the disequilibrium essence and the asymmetries in the structural change’ process; and (b) uncertainty in the decision-taking processes of the capitalism and in the innovation efforts of firms, especially due to agents routines (Possas, 1989; Tapia e Capdevielle, 2002). Routines, in Nelson e Winter (2005) perspective are considered as important processes in the understanding of the firm’ behaviour in the evolution model. Allied to stochastic factors, routines determine the change of firm procedures when defining strategies. Firms’ efforts towards innovation and routines change from within the routines’ body is what authors call search process of current or future opportunities according to the technological context as “(...) the result of today’s search can be a new successful technology as a new point of depart to future search” (NELSON e WINTER, 2005 p. 373). The search process for innovations implies in a selection of the best practices and of the best firms, in a competitive environment, is the theoretical framework of the evolutionary theory (Possas, 1989; Kupfer, 1996) and under which the technological progress occurs (Paula et al, 2001). The selection process validates the innovation, throughout selecting the best innovations that have application and can be diffuse in the market and among competitive firms. 
According to Nelson and Winter (2005), to be able to deeply understand the effects of introduction of innovations in certain sectors of the economy, we need to take in account that they may result from firms R&D with other competitive firms and others can result from the interaction with suppliers of equipments, machinery, parts, etc
3. THE INNOVATION AND ITS INTERACTION WITH LOCAL ENVIRONMENT: AN EVOLUTIONARY FRAME BASED ON EMPIRICAL DATA
This section describes our empirical research. This analysis is territorially referenced, we are describing the emergence of an industrial agglomeration based on a differentiate strategic behaviour of one single firm that is enhancing innovation and being imitate by other smaller firms. The municipal, for its privilege location, in the Amazon estuary, a natural protected port within a canal to the Atlantic Ocean, is traditionally renowned for its fishing artisan activities. It is located at a 00º51'30" south of equator and 48º08'30" west, 6 meters from the sea level. For Brazilian standards, it is a small municipal, 559.67 km², with high population density 79.1 hab/km², with an estimated population in 2006 of 42214 inhabitants. Was created in 1616 by the Portuguese, it is the oldest city of Pará State
. The Portuguese called it Vigia (watch) for its privilege location in the way out to the sea from Belém, the capital state, where they installed an office to control navigation. As for socio-economic indexes, the entire municipal is very poor, its human development index is 0,73 (UNDP, 2000)
 and per head GDP stands for mere 880 euros/year (IBGE, 2003). Findings reported here show the recent change to industrialization of a natural resources exploring activity towards more social and environmental responsibility. 
We built a specialization index of fishing in Para State using employment secondary data (RAIS/MTE, 2000-2005). This database gives us the number of  formal jobs in the sector, however we should say that this is an activity where predominates informal labour relations, meaning that working today for a certain salary it has no guarantee for the coming days. We also found that the level of association among workers is quite low. However, when using formal jobs data we are dealing with the most stable work relations, thus the desirable ones when we talk about of endogenous development.
3.1 – Concentration indices 

These indices are used in several research works to geographically identify productive agglomerations.  The first one that we used is location quotient (LQ) which is also the most popular. The location quotient estimates the basic employment in each industry by relating an industry's local employment share to its national employment share. The indicator permits to identify if a particular municipal is specialized in a certain sector among all others from the State (Santana, 2004, p. 21).
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where:
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In the case we have LQ > 1 we say that we have specialization of a certain sector i in j municipal. However, if we consider LQ isolated this may lead to a biases in order to avoid it, we use a combination with two other indices HHI* (Hirschman-Herfindahl Index modified
) and RP (Relative Participation). The Hirschman-Herfindahl modified is given by the following equation: 
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Although more popular to measure firms concentration, according to Crocco et al.(2003), Santana (2004) and Filgueiras (2007), with this index we can also compare the role of i sector from the municipal related to the whole of the production activities in j municipal in the productive structure of the entire State. When HHI* is positive means that the sector i of municipal j is more concentrated in that particular location for that state. The third index shows the Relative Participation (RP) of a certain sector in the state (see equation 3). The index varies from zero to one, higher values indicate that the activity i is the most important production activity for municipal j in the State (FILGUEIRAS, 2007).
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3.2- Determining Standardized Concentration Index (SCI) 

The three indices (LQ, HHI and RP) are combined to calculate Standardized Concentration Index as follows:
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Where,  gives the weight of each index isolated, calculated after a principal components analysis (PCA) which is a technique used to reduce multidimensional data to lower dimensions for analysis. The values tell us exactly where (ie. above/below) the trend lines the indices sit. Further methodological details can be found at Crocco et al. (2003), Santana (2004) and Filgueiras (2007). In the following section we present the these results and further analysis. 
3.3- Innovation, institutional changes and the socio-economic relevance of the fishing industry to local economy.


The Amazon region is traditionally highly dependent on fishing activities. This dependency comes firstly for its abundance in the rich estuary and its traditional culinary, some traditional peoples still base their income on extractive activities. Pará State is the biggest Brazilian producer of in nature fish but also its biggest consumer. Vigia de Nazaré, located near the cost, 96km from the capital state, Belém, has its economy concentrated in this activity. Its location is privileged in the river mouth and well connected to multimodal transportation to export its production. 
A major problem to this activity is its informal characteristic, 80% of the all activity is informal, from the primary fishing activities to its sales, boat construction, etc. Although, artisan fishing is a beneficial practice because it is more dependable, less costly, and less intrusive to environment than most contemporary fishery techniques. Unfortunately, it is subject to difficulties in the export process due to inadequate budgeting on refrigeration and other conservation techniques. Although, usually, the most important goal of artisan fishing is domestic consumption, as it's usually implemented in poor coastal areas where there's little access to land-based farming and native residents are dependent on the local artisan fisheries' harvest for their food, in the Amazon this practice occurs in all delta and the majority of this fish is commercialized. For its spread and lack of formal status, state and sanitary authorities face difficulties in controlling the sector. Moreover, tax evasion is currently accepted and employment relations are informal and workers have no social protection. Although important for local economy, as the money circulates, this system is not promoting economic development.

Local economic had been stagnated for several years, exceptions made for the recent industrialisation of the sector. The industrialisation came with one entrepreneur in the 1980’s who changed municipal’s face and put it into the innovation and natural resources conservation road map. This firm is currently responsible for 40% of total corporate taxes collected by municipal, 5% of total formal employment, and for 1500 indirect jobs among artisan fishermen (approximately 300 boats), contributing for the fishery activity of municipal currently the most dynamic in State. Fishing industrial sector is responsible for 29,5% of the all formal jobs and it is the only industrial activity of municipal. 
According to our calculations for the Standardized Concentration Index (SCI) Vigia is the most specialized municipal in fishing of the whole State. The degree of specialization is determined for values of SCI above the State mean, thus we found twelve municipals in this condition and Vigia, for the three periods considered (2000, 2003 and 2005) became first in the last two (2003 and 2005). The economic performance of the sector is improving and promoting new employment contracts. To refer that here we consider formal employment in the production chain of industry (the only statistics available), thus the indirect jobs from the contracts of fishing supply, established between industry and the artisan fishermen are not considered.
	Table 01: Specialised Municipals in fishing sector, Pará, 2000 - 2005.

	PERIOD
	SCI 2000
	SCI 2003
	SCI 2005

	STATE MEAN 
	0,57
	0,54
	0,39

	municipal
	01 - Vigia
	23,23
	25,17
	20,62

	
	02 - Curuçá
	12,08
	24,21
	18,21

	
	03 - Bragança
	0,00*
	6,68
	5,30

	
	04 - São João de Pirabas
	27,87
	2,76
	3,95

	
	05 - Óbidos
	6,45
	2,25
	2,81

	
	06 - São Caetano de Odivelas
	4,00
	2,53
	2,09

	
	07 - Vitória do Xingú
	0,00
	10,77
	0,74

	
	08 - Belém
	0,52
	0,55
	0,67

	
	09 - São Francisco do Pará
	2,19
	0,59
	0,49

	
	10 - Santarém
	1,07
	0,62
	0,39

	
	11 - Maracanã
	0,80
	0,00*
	0,00*

	
	12 - São Félix do Xingu
	2,00
	0,00*
	0,00*


Source: Ministry of Work and Employment, RAIS, 2007.

Note: * values below State Mean for indicated years, but above mean for other years. 
Municipal’s fishing industry plays a major role regionally, especially after 1998, when the sector, actually one single firm, adopted a novel strategy towards innovation. As the fishing activities are performed by artisan fishermen, the technological advances are very low, thus although they are not efficient in capturing fish, they are not efficient too in conserving properly the fish so most of their cargo returns to the sea but death. So although, we can discuss that industrial fishing promotes extinction of the sources of fish the artesian commercialization plays the same intrusive and depredatory role. Innovation and a new attitude towards fishing were welcome. The decision to innovate led the firm to a new status within the sector, adopting a typical schumpeterian entrepreneurship strategy, accessing new markets by creating new technological combinations. These combinations were new to this firm and to the regional context but are not novelty in the fishing sector as a whole. However, for its relevance and degree of development achieved locally called authorities’ attention. This attention came in two fronts: in one hand to maintain the economic sustainability of the fishing industry and on the other in creating a new institutional arrangement that searches for a favourable environment to profit from the positive externalities of the local fishing industry good moment.
Thus, institutions came after the entrepreneurship of one economic agent who leads a modernization process in the fishing industry and transforms the locality in an important fishing sector of the eastern Amazon. As presented before, historically Vigia is a fishing specialized center but lately its importance is attached to innovation that is, at the same time, environmentally and socially responsible.
Data analysed here was collected as part of a larger study on the fishing industry strategies towards sustainable development. Primary data were obtained through a combination of questionnaire surveys adapted from REDESIST
, in-depth interviews with different actors, several visits to different institutions, formal, informal firms, artisan fishermen and documental data on the research spot. Hereafter, as we are analysing the institutional environment and innovation aspects of the industry, we consider only two formal established firms.
Although having a privileged location near main research centers, firms’s innovation is restricted to existent products in other markets in order to keep competitive in several markets, thus process innovation. Within the State, however, the firm introduced radical innovations regarding refrigerated industrial fishing boats, a high standard industrializing process and making use of almost all former dumped parts of fish, processing it in a differentiate way. This brought gains in productivity per fish capture and permits to have less waste.
As we can see in the following table, innovations’ development occurs as process and product development, and marketing and organizational innovation. Thus, although, relatively poor as an innovative standard it implies high level of organizational change that is unusual in the region. 
	Table 02: Innovations conducted by leading fishing firms in the period 2000-2005
	

	Description
	Yes
	No

	Product innovation

	New product or significantly improved to this firm, but already existing in fishing sector?
	02
	00

	
	100,00%
	0,00%

	New product or significantly improved to fishing sector? 
	01
	01

	
	50,00%
	50,00%

	New product or significantly improved to national and/or international market?
	01
	01

	
	50,00%
	50,00%

	Process innovation

	New process or technically improved to this firm, but already existing in the sector? 
	02
	00

	
	100,00%
	0,00%

	New process or technically improved to the sector?
	01
	01

	
	50,00%
	50,00%

	New process or technically improved to national and/or international market?
	01
	01

	
	50,00%
	50,00%

	Commercial innovation

	Significant change in design or product package?
	02
	00

	
	100,00%
	0,00%

	Use of new sales channels? 
	00
	02

	
	0,00%
	100,00%

	Use of new marketing techniques, as mass media, new market name, fidelity card, etc? 
	01
	01

	
	50,00%
	50,00%

	Use of new price strategies in the fishing market niche of the firm?  
	02
	00

	
	100,00%
	0,00%

	Organizational innovation

	Use of new management practices, including improvements in knowledge and learning inside the firm?  
	02
	00

	
	100,00%
	0,00%

	Use of significant changes in the organizational structure, involving new methods to re-distribute responsibility, decision making and other new organizational practices?
	01
	01

	
	50,00%
	50,00%

	Use of new methods in the external relations of the firm, involving new collaboration practices with research institutions or consumers?
	02
	00

	
	100,00%
	0,00%

	Use of new suppliers or subsidaries integration methods involving specialized technological products or services? 
	00
	02

	
	100,00%
	100,00%

	Use of new control and managment methods to meet certification standards (ISO9000, ISO14000, QS, TS, etc.)?
	01
	01

	
	50,00%
	50,00%

	Source: Field research, 2006/2007.

Note: Adapted from REDESIST.
	


It was the product innovation, for its visibility, that called policy makers attention. The fish burger and the use of fish skin projected elsewhere the sector with more value-added products, expand its participation in other markets and promoted environmentally good practices. In terms of organizational structure change, other firms are imitating this firm and adopting some of its practices, thus we assist to an agglomeration effect of fishing firms (that traditionally occur throughout artisan fishery). 

But, what is more interesting, is the agglomeration of different institutions like fishing technical schools, production cooperatives and a local and state secretary for fishing activities and that may improve sector’s performance in the future. For the time being it is increasing the number of formal jobs in the municipal, as we can observe in the following figure.
Figure 01: Formal jobs in Vigia de Nazaré’s fishing industry, 1999-2006
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            Fonte: MTB/RAIS/Field research, 2006/2007.
Figure 1: Formal jobs in Vigia de Nazaré’s fishing industry, 1999-2006
As we can see for the period considered – 1999 to 2006 – formal jobs are increasing especially in two moments: the first is related with expansion of the leading firm to foreign markets in 1999, we can measure its effects on sales from 2000; and the second is the period 2003-2004 when innovations were introduce and became strategic to firms decision-making process. In peripheral areas of Brazil, public sector, due to absence of industry and formal economic activities, it is the “big employer”. Vigia, exceptions made for 2005, presents a higher employment rate in fishing industry than any other activity.  Thus, when we compare with other small municipals, we can say that the innovation presented here is contributing for the higher ratio of formal jobs and to the local economy. 
4- Final remarks on the effects of innovation to local development
The spillovers of the activity to the economic development can be measure by a higher formality in fishing industry and with the creation of other activities that support and supply this same activity (SANTOS e CRUZ, 2006).

The sum of the backward linkage effect and the forward linkage effect gives the total linkage effect, which can be seen as the growth in new industries induced from establishing an industry. Hirschman (1985) was careful on the issue of backward linkages: he noted that linkages between parent and satellite industries are unlikely to be as important as those formed with larger industries that have a lower probability of forming. Another important point made by Hirschman was that multiple industries are likely to have a greater linkage effect when taken together, compared to simply adding up the individual effects. The presence of two or more industries may create enough demand to surpass the threshold required for establishing new industries, whereas the presence of only one of them would not. Taking all of these industries together may provide enough incentive to create yet others. This cumulative effect may explain much of the acceleration of industrial growth seen early in the development process.

 Although we have an incumbent institutional arrangement, the agglomeration effect and linkages effects are becoming present. And from 2004, onwards public policies were implementing towards re-enforcing firm’s spillovers. Local government created a especial fishery secretary, in 2006 was the time of state government implementing one. This means incentives and directional public policies such as credit, the first state technical schools to improve technical knowledge and environmental norms, and a re-organization of the unions and fishermen associations. Technological spillovers can be better absorbed when local institutional arrangements upgrade local capabilities. Although with a rich tacit knowledge, fishermen have low formal education levels and for the abundance of natural resources in the region still have a predatory way of fishing; fortunately they also have a very low technological capacity. Technological gap between the leading firm and the mass of artisan fishermen was much bigger when firm’s established here than in how days, thus educational institutions and more restricted environmental rules are very welcomed.  We may say that technological evolution in improving social, environmental and economic conditions. Here, the instituitions that induce development (North, 1998) came after the economic agents that were the first to promote small improvements in the economic development. In this particular case innovation is leading the process. Endogenous conditions are present to promote more economic development throughout transformations of institutional environment by local agents: on the level of organizations, technology, public policies and institutions Barquero (2001) and Boisier (2005). The process had its start point with a schumpeterian entrepreneur, who works between a pre-capitalist society and sells through internet its products to high standard consumers.
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Innovation: fish leather (for shoes, bags, belts, etc) and fish burger (from fish bones, non-commercialized species and fish meat residuals).
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� Lecturer at Department of Economics, Federal University of Para


� Lecturer at Centre for Advanced Amazonian Studies, Federal University of Para,


� Prior to colonial occupation Tupinambas indigenous founded here a village, called Uruita, showing that the area was historically an important subsistence place.


� HDI: 0,00 to 0,50, low development, 0,501to 0,799, medium development and 0,80 to 1,00 high development. Brazil as a whole, stands for a 0,766 HDI, thus Vigia is positioned below the mean.


� The original Hirschman-Herfindahl Index  is a measure of industry concentration. The value of the index is the sum of the squares of the market shares of all firms in an industry. Higher values indicate greater concentration.


� Redesist is a research network based in Federal University of Rio de Janeiro, which is conducting a larger research on the characterization of several local productive arrangements using evolutionary and economics of technology and innovation frameworks.
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