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1. The Secretariat of the Convention on Biological Diversity is hereby circulating  a paper from the FAO 
Committee on Fisheries entitled “ Integrated resource management for sustainable island fish production”, 
relevant  to the objectives of the third Regional Workshop on Sustainable Use, to be held in Salinas, Ecuador, 
from 18 to 21 February.  

 
2.        The paper reviews the production of inland fish through aquaculture and fisheries, describes the role of 
this production in local food security and discusses key challenges to maintaining and enhancing  inland fish 
production. Approaches to integrated management are proposed, emphasizing empowerment of local 
communities, new partnerships and improved collaboration between interested sectors and stakeholders.  
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Twenty-third Session  

Rome, Italy, 15-19 February 1999  

INTEGRATED RESOURCE MANAGEMENT FOR 
SUSTAINABLE INLAND FISH PRODUCTION  

 

SUMMARY 

This paper reviews the production of inland fish through aquaculture and fisheries, 
describes the role of this production in local food security, and discusses key 
challenges to maintaining and enhancing inland fish production. It stresses that 
degradation of aquatic resources and environments are major threats to existing and 
future potential fish production from inland waters. Approaches to integrated resource 
management (IRM) are proposed, emphasizing empowerment of local interests, new 
partnerships and improved collaboration between interested sectors and stakeholders. 
The Committee is invited to advise FAO on national and international needs for IRM 
within the agricultural sector, and on possible future priorities for the FAO Fisheries 
Department.  

 

I. INLAND FISH PRODUCTION: SITUATION AND CONTEXT 

Overview of production 

1. In 1996, the reported production from inland waters amounted to more than 23 million tonnes (t), 
with contributions of 7.5 and 15.5 million t from capture fisheries and aquaculture, respectively. Yields 
from fisheries, especially subsistence fisheries, being greatly under-reported, may be twice the 
indicated figures. Fisheries yields in terms of total volume are highest in Asia, but are also important in 
Africa. Recreational fisheries are economically important in Europe and North America, and the trend 
is for an increase in their importance elsewhere. Fishery enhancement techniques, especially stocking 
of natural and artificial water bodies, long the mainstay of recreational fisheries, are contributing to a 
major proportion of the catch for food, particularly in Asia. The bulk of aquaculture production comes 
from Asia, derived mainly from extensive and semi-intensive farming of lower-value herbivorous and 
omnivorous fish species. 



Inland fish production and food security 

2. Inland fish production provides significant contributions to animal protein supplies in many rural 
areas. In some regions freshwater fish represent an essential, often irreplaceable source of high quality 
and cheap animal protein crucial to the balance of diets in marginally food secure communities. Most 
inland fish produce is consumed locally, marketed domestically, and often contributes to the subsistence 
and livelihood of poor people. Increasingly, some inland fish products are also traded internationally 
generating additional wealth. The degree of participation, including a significant number of women and 
children, in fishing and fish farming can be high in some rural communities, and fish production often is 
undertaken in addition to agricultural or other activities.  

Food production and resource degradation 

3. All food producing sectors, including fisheries and aquaculture, are facing problems of environmental 
degradation and increasing land and water scarcity. The agricultural sector as a whole is facing 
increasing competition for water resources from industrialization and urbanization, and from growing 
requirements for safe drinking water supplies. These issues are particularly critical in many developing 
countries, given their high dependence on agriculture for food and income generation. Recent global 
assessments on freshwater resources and related international meetings including recent Sessions of 
the UN Commission on Sustainable Development, confirmed that some regions are or will be facing 
serious water shortages1,2. One third of the world’s population lives in countries experiencing moderate 
or high water stress. Demand by, and competition among various sectors for water - in terms of 
quantity and quality - will increase significantly, and politically difficult decisions on allocation and 
pricing of water uses, removal of subsidies, pollution control, and other measures have been suggested 
to avoid an imminent water crisis. 

II. KEY CHALLENGES  

4. In most countries the main challenges to maintaining and enhancing inland fish production and 
associated social and economic benefits, are: 

• degradation of aquatic resources and environments,  

• increasing competition for resources, and  

• insufficient institutional and political recognition.  

 

Degradation of aquatic resources and environment 
5. Industrialization, urbanization, deforestation, mining, and agricultural land and water uses often cause 
degradation of aquatic environments, which is the greatest threat to inland fish production3. Fishery 
resources are being affected by destruction and fragmentation of aquatic habitats, aquatic pollution due 
to release of industrial and urban effluents and run-off of agro-chemicals, impoundment and 
channelization of water bodies, excessive water abstraction or diversion, soil erosion and manipulation 
of hydrological characteristics of rivers, lakes and flood plains4,5. Recent reviews6 indicate that land 
degradation, forest loss and degradation, biodiversity loss and habitat degradation, and scarcity and 
pollution of freshwater are all increasing in Africa, Asia -Pacific, Latin America and the Caribbean and 
West Asia. In other regions, especially in more developed areas, these stresses continue at high levels. 
 
6. Environmental stresses are particularly severe in those watersheds which are already substantially 
modified or degraded7 Pressures on Asian watersheds are intensifying, which causes concern because 
they correspond to the most important areas of inland fish production globally. Global trends in 
freshwater fish faunas indicate that many faunas are in serious decline8, with losses being highest in 
industrialized countries, followed by regions with arid or Mediterranean climates, tropical regions with 
large human populations and, big rivers9. There is increasing awareness about the urgent need to 
protect living aquatic resources in inland waters, and the focus of attention includes the requirement for 



conservation and sustainable use of aquatic genetic resources. In order to address threats to 
freshwater biodiversity increasing international efforts are ongoing including those which are being 
promoted within the framework of the Convention on Biological Diversity. 
 
Increasing competition for resources 
7. Inland fish producers will face increasing competition for resources from other sectors. In addition to 
competing demands for water and land, it is important to recognize the heavy reliance of aquaculture 
and culture-based fisheries on nutrient inputs required for feeding and fertilizing. Many aquafarmers 
utilize agricultural by-products and fertilizers for which competition will also increase with agriculturists 
producing more efficiently and with less waste. Overall, competition for resources will - in the long 
term - have beneficial effects on inland fish production, given the expectation that competition will 
result in increasing efficiency in resource use, production, and processing and marketing of inland fish. 
 
8. However, there will be cases where resources until now available for inland fish production will be 
utilized by other resource users who prove to be more competitive. It can be expected that, in such 
cases, inland fish production will be affected first by reduced access to water which will no longer be 
available in appropriate quality and quantity. A major challenge will be to guarantee open and fair 
competition for resources so that aquaculture and inland fisheries can gain access to resources and 
maintain their production. This will require that the use of resources by other sectors is no longer 
subsidized. Nevertheless, social conditions can make subsidies valid management instruments even if 
they shift given resource use away from an economically preferable optimum. Likewise, environmental 
concerns may require policy interventions which, while economically sub-optimal, aim at conserving 
habitats and living aquatic resources. 
 
Insufficient institutional and political recognition 
9. One of the main impediments to increasing inland fish production is that fishery/aquaculture 
administrators worldwide find it difficult to defend the interests of their sector. Decisions over 
developments affecting fisheries, aquaculture and aquatic environments are often made with no 
consideration of these sectors, basically for lack of trustworthy economic assessments of present value 
in the case of inland fisheries and for lack of projections of potential value in the case of aquaculture 
and enhanced inland fisheries. 
 
10. Most policy makers in other sectors are not aware of the importance of inland fish production for 
food supplies and income generation. This sector is often not properly represented or empowered 
within existing institutional frameworks. Most inland fish producers suffer from the absence or 
inadequacy of (i) defined rights of their specific practices, and (ii) institutional support, whether public 
or private. This results in difficulties in obtaining credits, accessing information and attracting efforts of 
capacity-building, including training and extension, in addition to low investments into the sector. Given 
the lack of political power, the interests and needs of fish producers are often neglected or ignored, 
particularly at local levels. 
 
III. MEASURES TO MASTER THE CHALLENGES 
11. The above challenges in most cases cannot be addressed by fishery stakeholders alone, particularly 
since many of the problems are generated outside the fisheries sector. Integration10, especially better 
coordination of planning and management of resources shared by fisheries and other users, is required 
in order to facilitate sustainable inland fish production. Fishery administrators and stakeholders should 
seek opportunities to participate in the formulation and implementation of integration measures.  
 
12. The following table provides an overview of basic management issues and of possible policies and 
instruments of integration which may be employed, preferably as a combination of selected 
interventions rather than as single measures, to address challenges to inland fish production. 

  Possible policies and instruments of integration  



Issues economic incentives regulatory 
instruments 

legal and institutional 
framework 

?   decreases in 
availability of land, 
water and 
assimilative capacity 
of the environment  

?   open access 
characteristic of 
resources  
?   multi-
disciplinarity of 
management issues  
?   mis-match 
between 
administrative and 
management units  
?   multiple 
resources-
dependency of 
communities 

?   sound subsidies  

?   polluter pays 
principle  
?   tradable use or 
property rights  
?   user fees 

?   land use planning 
and zoning  

?   water use 
planning and 
allocation  
?   
licensing/auctions  
?   allocation on the 
basis of 
environmental and 
social impact 
assessment  
?   effluent and 
emission standards 

?   coherent 
legislation  

?   delegation of 
management 
authority  
?   mechanisms for 
consultation and 
participation  
?   codes of practice  
?   inter-sectoral 
coordination  
?   management of 
ecosystem and 
resource use of 
areas/regions (eco-
regional 
coordination)  
?   integrated 
extension and 
training services  

  

 
Better integration of fish production into agricultural production 
13. Integrated approaches to resource management are challenging, but provide significant avenues to 
enhancing fish production. In particular, there is a need for enhanced integration of inland fisheries and 
aquaculture into agricultural development planning, especially regarding practices and decisions of 
water and land management. Many opportunities exist for increasing efficiency in resource use and 
adding value to shared resources. There are various levels and areas where integration measures for 
enhanced fish production are possible or desirable, for example: 

• at the farm level: increased nutrient recycling through utilization of by-products and wastes 
from different types of production of livestock or crops in integrated agriculture-aquaculture 
systems is possible, but is, even in Asia, not common; significant scope exists for enhancing 
fish production by promoting these systems among small-scale farmers. Other options include 
utilization of wastewaters, fish production in small-scale irrigation schemes, rice-fish farming 
(also being promoted in integrated pest management), and improved utilization of available feed 
ingredients.  

• at the community level: through intensified stocking of natural and man-made water bodies, 
especially reservoirs, most of which are not utilized for fish production. Additional measures 
may include fertilization, predator control, habitat improvements, and cage culture. Benefits 
from stocking herbivorous species may include maintenance of water quality and control of 
aquatic weeds in irrigation channels and reservoirs.  

 

• at state and national levels :  

o through consultation of fishery experts in the construction and operation of reservoirs 
and irrigation schemes.  



o through combined efforts by environmental and fishery agencies to prevent and 
reverse environmental degradation and to rehabilitate aquatic habitats and increase fish 
yields.  

o through extensive organization of community-based management of common property 
resources, e.g. reservoir fisheries.  

o through increased participation of fish producers and fisheries administrators in policy 
and decision making over allocation and use of water and land resources, at local and 
river basin levels.  

o through awareness and capacity building for participatory planning and integrated 
management.  

Possible measures by fishery administrations  
14. Integration of fish production and increased participation of fishery stakeholders in resource 
management and planning will require major efforts by national fishery administrations, inter alia, to: 

• increase awareness of the value of inland fish resources and benefits of inland fish production. 
Significantly more quantifiable information is needed on:  

o status, trends and biodiversity of inland fishery resources,  

o current production and potential increases from capture fisheries, enhancements and 
aquaculture,  

o socio-economic situation of fish producers,  

o resource utilization techniques, and  

o distribution/consumption of products;  

• enhance human resource development and technical/financial assistance in support of inland 
fish producers, with a view to promoting more efficient use of limited resources available;  

• strengthen role and capacities of fishery/aquaculture authorities for resource assessment, 
sectoral planning and participation in inter-sectoral cooperation and coordination;  

• reallocate or adjust existing institutional resources in order to establish new partnerships 
between fishery/aquaculture stakeholders and agriculturists, water developers, and 
environmental agencies;  

• provide consultative frameworks for local communities, private sector associations and socia l 
and environmental interest groups, with a view to enhancing devolution of resource 
management responsibilities;  

• enhance capacities for integrated management of land and water resources at watershed and 
local levels, and  

• promote commitment by policy makers to sustaining inland fish production using as a basis the 
relevant sections of the Code of Conduct for Responsible Fisheries and their technical 
guidelines.  

 

IV. CONCLUSIONS 
15. Basic features of good integrated resource management (IRM) include the formation of extensive 
partnerships and the close involvement of local interests. Fishery and aquaculture stakeholders, both 
public and private, may therefore pursue actions which aim to: 



• Empower local interests to plan and to implement conservation of the environment for 
fisheries;  

• Protect resources and environment for fisheries and aquaculture by actively seeking 
partnerships with relevant government and non-government organizations (including 
commercial entities) that also seek to manage resources and the environment.  

• Promote capacity building on aspects of IRM.  

16. IRM can begin with improved cross-sectoral cooperation among the agriculture, forestry and 
fisheries sub-sectors. However, there may be a need for additional technical assistance and policy 
guidance on IRM for sustainable production of fish and other food in watershed areas. Such IRM 
efforts are often also required at international, especially regional levels, and further assistance may be 
necessary in regional decision-making for the transboundary management of shared river and lake 
basins. 
 
V. SUGGESTED ACTION BY THE COMMITTEE 
17. The Committee is invited to review the various issues raised in this document, assess the 
appropriateness of suggested approaches and provide guidance for promoting Integrated Resource 
Management for Sustainable Inland Fish Production. 
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The overall objective of integration is to achieve higher levels of efficiency by maximizing 
synergistic interactions and minimizing antagonistic interactions between resource uses, users and 
sectors.  
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