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 Scientific knowledge for sustainable economic development is faced with the need to 
provide solutions that integrate social and environmental indicators and their related 
production and management processes. In this study, multidimensional and functional 
indicators of aquaculture production activities were analyzed based on the concepts of 
industrial organization and the development of the value chain. The objective was to 
analyze and identify production and management activities, which generate competitive 
advantage in aquaculture enterprises. The universe investigated was represented by 26 
aquaculture enterprises, located at the Furnas Reservoir in the Capitolio region of 
Minas Gerais, Brazil. The results demonstrate that environmental management 
indicators and management practices stand out as opportunity for improvement in the 
production chain. Technology and scientific knowledge transferred to aquaculture 
producers are key factors to achieve competitiveness. 
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INTRODUCTION 

 
 Aquaculture is the fastest growing sector in 
world food economy with 11% annual growth over 
the last decades this record growth signals a 
fundamental change in the diet of people globally 
(FAO, 2012). The use of programs of Best 
Management Practices (BMP) in aquaculture 
properties has guaranteed the fish farmers a set of 
requirements, adjustments and traceable procedures 
applied to production allow the acceptance of the 
procedure as a performance indicator environmental, 
recognized in the market and end consumers and 
social responsibility of the products and aggregate 
quality. 
 To ensure good management and monitoring 
practices (BPGM) in net tanks should be noted 
factors such as sediment in reservoirs and ponds, fish 
removal and product quality, feeding and water 
resources among others (FAO, 2012). Prahalad 
(2009, 2010) in its concepts corroborates the BPGM 
recognized as an opportunity to develop skills 
involving collective work of the stakeholders 
involved.  
 The implementation of creative solutions to 

lower cost; increase value chain efficiency and its 
stakeholders, taking advantage of expertise in 
management techniques for production less carbon-
intensive operations; and the development of 
organizational flexibility to adapt to new models of 
dialogue with consumers and stakeholders, adds 
value to products with management models able to 
capture the foundations of competitiveness. 
 In the global fish market, organizational 
competitive advantages are highlighted in business 
strategies of positioning and product differentiation. 
These strategies emphasize a strong and recognized 
brand, investments in technological development and 
innovation, resulting in better quality products that 
enhance the measurement of productivity gains 
(FAO, 2012). 
 In the Norwegian system, a leading global 
producer of farmed fish, the producer has good 
infrastructure for storage and transportation of 
production and high level of scientific research to 
ensure the quality, management and appropriate and 
necessary management to sustainable development 
and competitive activity. 
 For the Brazilian context, understanding the 
natural habits (environment, beliefs, culture) and the 
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technologies applied to aquaculture is not restricted 
to the productive dimension of activity, but also the 
need for planning and technological and 
informational restructuring related to the cultivation, 
management and the livelihoods of producers 
involved in the value chain. 
 Rodrigues et al., (2013) explained that efficiency 
of organizational planning programs with 
environmental management depends on the inclusion 
in the analysis of indicators with multiple 
representative scales about production, knowledge, 
skills and technology in an interrelationship between 
the stakeholders in order to identify opportunities for 
improvement in productivity and competitiveness. 
 In this sense the hypothesis of this study is 
associated with the identification of training needs in 
environmental management as a competitive 
advantage generator element in aquaculture ventures. 
Therefore the aim was to analyze and identify 
production and management activities, which 
generate competitive advantage in aquaculture 
enterprises. 
 

MATERIALS AND METHODS 
 
 The identification of competitive advantage in 
selected aquaculture ventures, was started by 
choosing the data collected by the 
APOIA/Aquaculture system. This system 
(APOIA/Aquaculture), was chosen because it is 
considered an efficient systematic approach in the 
evaluation of sustainability in agriculture and the 
environment (FAO, 2012). The APOIA system is 
devoted to the knowledge and training of the 
stakeholders involved in the aquaculture value chain. 
Its dimensions and basic criteria of impacts and 
weaknesses of production reflect a diagnosis 
considering a suitable production to good 
aquaculture practices (GAP) and or production 
management (Rodrigues et al., 2006). 
 The primary data for the creation of the 
questionnaire were collected from the APOIA system 
considering variables in technical disarray such as: 
frequency and feeding schedule, amount of feed and 
consumption calculation, sediment quality, 
production cycle planning, control and use of 
medicines, control and registration of the final 
product, population density, water quality, dead fish 
disposal procedure, measuring size and weight, feed 
adjustment, source of fingerlings, knowledge about 
health and mortality, and distance from pollution 
sources. 
 The universe investigated by the study was 
represented by 26 aquaculture enterprises, located in 
the Capitolio region of Minas Gerais, on the shores 
of Furnas Reservoir, in the middle reaches of the 
Grande river, Brazil. The group of stakeholders who 
answered the questions was composed of 17 
producers, six employees belonging to the technical 
assistance, research and extension teams, a 

representative of the public administration, a 
community organizer and a supplier of feed, supplies 
and equipment. 
 The first two questions analyzed and identified 
the profile and characteristics of respondents. This 
profile showed that 35% of them have experience of 
up to 5 years in aquaculture production in tanks-net 
and the rest 65% have up to 10 years of experience. 
Among the producers, 55% have other activities that 
compound their total income and 45% derive their 
income exclusively from aquaculture activities. 
 The other questions focused on obtaining 
answers to four levels of knowledge. First, the type 
of technical expertise, second, the knowledge in 
environmental management, third, knowledge in 
management and organizational management, and 
fourth, asking about the synergy and dialogue 
between the stakeholders involved in the value chain. 
 The approach applied to identify the less used 
variables in generating competitive advantage of 
aquaculture enterprises (Gallopín, 1996 and 
Mangabeira et al., 2002) uses an indicator of  
influence or priority with a scale of values from 1 to 
5, where five indicated the total absence of influence 
or priority of the variable and one strong influence or 
priority associated with the whole production 
activities. 
 The first level interrogative (question number 3) 
provided information about the type of technical 
knowledge that the producer considers a priority to 
improve their activity and enjoy participation 
opportunities in the market. In this questioning level 
the answer choices were: population density of tanks- 
net, work size and weight measurement, frequency 
and feeding schedule, set the type and amount of 
feed and feed consumption calculation. 
 The focus on the second level (question 4) 
intended to know what kind of knowledge in 
environmental management generates competitive 
advantage in aquaculture production. The answer 
choices presented as training needs indicators were: 
density in the tank-net, distance from the source of 
pollution, water quality, sediment quality and origin 
of the fry. 
 Knowledge management and administration 
skills that the producers believe that are necessary to 
create competitive advantage in their product, was 
the focus of the third level (question 5) and 
considered variables such as planning of the 
production cycle, knowledge on health and mortality, 
knowledge and use of medicines, disposal procedures 
/ disposal of dead fish and control and registration of 
the final product. 
 The last level (question number 6) included 
questions to evaluate how and with whom the 
stakeholders seek guidance for troubleshooting 
production and trade, allowed an insight into the 
dialog within the value chain between the 
stakeholders.  
 The analysis of the strengths and weaknesses of 
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aquaculture enterprises are particularly important to 
identify key elements for the management and 
administration by establishing priorities for action in 
the preparation of strategies for growth, opportunities 
and organizational risks resolution (Soares et al, 
2008). 
 The studies of Goldschmidt, 2006 and Duncan et 
al., 1988 explored a vision for competitive advantage 
where a strong or weak point to affect the operation 
of the company, causes the need to improve, turning 
this into an organizational opportunity. These authors 
consider that the degree of administrative influence 
of drivers indicators of cost control and or product 
differentiation can be classified and identified as 

differentiating inducing product (uniqueness driver) 
or inducers cost of differentiation (cost driver) when 
creating competitive advantages. 
 

RESULTS AND DISCUSSION 
 
 According to the respondents out of the fifteen 
(15) indicators identified as disrupt activities by the 
APOIA system, only six (6) stands out as priorities 
for technical training and knowledge. These 
indicators are: frequency and feeding schedule, 
measuring of size and weight, origin of fingerlings, 
sediment quality, procedures and disposal of dead 
fish and knowledge and use of medicines (Table 1).

 
Table 1: Key technical and administrative indicators (activities) to increase competitiveness. 

Influence 1 2 3 4 5 
1. Population density in tanks-net 13 (50%) 8 3 1 2 
2. Amount and calculation of feed 8 7 (27%) 7 2 2 

3. Adjust the feed Type 1 6 8 (30%) 9 2 
4. Frequency and feeding schedule 4 3 3 7(27%) 9 
5. Measurement of size and weight 0 2 5 7 11(42%) 

6. Water quality 11(42%) 11 2 1 1 
7. Distance from the source of pollution 6 9(34%) 3 1 7 
8. Population density of the tanks- net 1 4 9(34%) 9 3 

9. Origin of fingerlings 7 1 5 8(31%) 5 
10. Sediment quality 1 1 7 7 10(38%) 

11. Planning of the production cycle 20(77%) 4 0 0 2 
12. Product registration and control Final 2 10(38%) 5 4 5 
13. Knowledge of health and Mortality 3 7 10(38%) 5 1 
14.Procedures and disposal of dead fish 1 1 5 11(42%) 8 
15. Knowledge and use of Medicines 0 4 6 6 10(38%) 

Source: Created by the authors 

 
 An increase in training and knowledge of 
indicators related to use of medicines and feeding 
frequency and time would provide reduction on the 
cost of production, avoiding losses in the supply of 
feed and medication. Since realignment in relation to 
the importance of preserving, the quality of sediment 
indicates a difference in product quality perceived by 
the market. 
 Similarly, monitoring of training and knowledge 
of aquaculture producers regarding the measuring of 
size and weight of the fish, source of fingerlings and 
disposal procedures for the dead fish, induce a 
production that responds best in quality, efficiency 
and productivity. 
 The responses about the dialogue among 
stakeholders in the value chain indicate that the 
producers (58%), primarily share with each other 
their doubts regarding technical and marketing 
solutions, however a there is a recognition (50%) of 
the significant importance of the dialogue with the 
stakeholders in charge of the technical assistance, 
research and extension. A weak point in the analysis 
is aimed at supplier’s stakeholder inputs and 
equipment 58% of respondents indicates low 
influence. Communication with public and 
community managers was indicated for 35% of 
respondents as low influential and deserves attention 
for synergistic enhancement. 
 Hence the challenges and constraints of creating 

competitive advantage by improving the dialogue 
between the stakeholders of the value chain 
determines diverse tasks when looking for 
knowledge for solving technical and business 
problems.  
 Associated and independent producers will have 
to look for the necessary professionalism in 
management, administration and technical 
development in order to get productivity gains and 
competitiveness. 
 Technical support, research and rural extension 
officials have to improve the dialogue with end users 
with information about improvement in production 
costs and quality applied to the entire production 
cycle. 
 Public and community managers have to 
develop awareness and networking of relationship 
with confidence and common purpose, focusing on 
water quality, regulatory and legal compliance of the 
activity and water resources.  
 Suppliers of raw material and equipment will 
have to develop linkages with associated and 
independent producers for more efficient production, 
and final product handling and transportation to the 
markets. 
 It is noteworthy in Andrade and Rossetti (2004) 
that some features for better placement in rural 
business market should be improved because when 
added value to the final product, a competitive 
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advantage can be achieved, recognized in the sum of 
the involvement of the parties and the recognition 
enhancements for training, knowledge and 
information management and environmental 
management. 
 In the survey, the stakeholders indicated that the 
business institutional environment reacts positively 
with the introduction of management in aquaculture 
properties and 73% of stakeholders accept 
management as a tool to inducing positive changes. 
There was consensus in 69% of members and 
independent owners, that the organizational 
strategies of access and participation in the markets, 
require productivity differentials identified in quality 
and cost of the final product. 
 These results are in concordance with surveyed 
literature indicating that the domain that the producer 
has on the process, techniques and management of 
their organizational activity (external and internal) 
influences an efficient and profitable rural business 
(Mangabeira et al. (2002); Gallopín, (1996); Oliveira 
et al. (2013); Soares et al. (2008)). 
 Also, the analysis of competitiveness and 
productivity in Porter's studies (1985), indicate that 
the gap value chain dialog flow, business has 
strategic importance for social responsibility and it is 
a potential to differentiate each business process 
(competitive intelligence), contributing to the 
optimization of the final value of the product in the 
market. Whereas this author (Porter, 1998) and also 
Prahalad, (2009) consider the competitive 
intelligence in a strategic planning vision were a 
collective analysis and the study of the behavior of 
agents within the industrial structure, are responsible 
for organizational competitive failure or success; 
Davenport (2000) and Santos (2000) describe 
competitive intelligence, as a holistic design vision 
of the informational environment, internal and 
external at the company. 
 The positive results of the analysis of indicators 
of this study indicate a direction to better tuning of 
rural enterprises with the market and the pursuit of 
excellence of rural enterprises. It can be seen in the 
analysis of responses to valuation information, 
knowledge and training, as part of the strategic 
resources, able to provide competitive advantage 
against the competition (Prahalad, 2009; Hamel, 
1993; Brinkman, 1987). 
 Pointing out a direction for better alignment of 
the farm with the market in Brazil, opens up 
possibilities of technical-economic and 
environmental analysis for  recognition and 
improvement of competitiveness and productivity in 
the sector (FAERJ/REDETEC, 2010). 
  
Conclusions: 
 Using the concepts of business strategies related 
to the positioning performance attribute inside and 
outside of the organization (Porter, 1985), and its 
dynamic capabilities (Prahalad and Hamel, 1990 and 

Prahalad, 2010), allows multidimensional analysis 
for recognition of competitive advantage in the 
interaction between skills and market opportunities 
(routine of organizational processes).  
 The analysis of technical, social and 
environmental indicators for good environmental 
management practices that generate competitiveness 
showed similarities with the difficulties reported by 
farmers, when it comes to access to management 
tools, administration and production costs for 
planning and rural farming. 
 The different levels of analysis of the 
understanding of stakeholders, pointed out the 
specific need of aquaculture producers to understand 
productivity and competitiveness built from the 
performance and quality within the production 
process.  The improvement in knowledge and 
training in the management of the activities within 
their production cycle generate a possibility of a 
production at lower cost. The development of skills 
and knowledge in environmental management and 
administration systems should include management, 
scientific and technological content in continuous 
dialogue and flow of the stakeholders involved. 
 The results also indicate that environmental 
management indicators and management practices 
stand out as opportunity for improvement in the 
production chain efficiency. Technology and 
scientific knowledge applied to production are key to 
achieving competitiveness of tilapia production in 
tanks-net in the Capitolio/MG region and the synergy 
of dialogue between stakeholders is the challenge to 
be pursued. 
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