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Preface 

The EAF-Nansen Project has designed a university-level training course on the ecosystem approach 
to fisheries (EAF) and has already run the course in partnership with a number of universities in Africa. 
The EAF course targets professionals in fisheries research and management institutions, universities, 
environmental agencies and the private sector. It is intended that the course be mainstreamed in the 
fisheries training offered by the partner universities. 

At the time that the EAF-Nansen course was developed, the FAO Fisheries and Aquaculture Department 
was also preparing a “toolbox” to support the implementation of EAF. The EAF Toolbox (now available at 
www.fao.org/fishery/eaf-net) was to be a central feature of the course, but its completion was delayed 
and, as a result, a number of PowerPoint resources were developed specifically for the EAF-Nansen 
course. A set of standard modules and lecture notes were also developed, with most of the materials 
based on draft versions of the EAF Toolbox. This handbook has been developed to complement the 
PowerPoint resources and to combine into one document the examples provided in the course, as well 
as key reference materials, suggested readings, exercises and case studies, for the purpose of supporting 
both trainers and trainees.

To date, the EAF-Nansen Project’s course has eight course units and is designed to run over a period of 
three to four weeks. Units 1 to 4 provide a general introduction to global fisheries, fisheries management, 
and the principles of the EAF. Units 5 to 8 detail the main steps in the EAF planning process that result in 
the formulation and implementation of a fisheries management plan. Each unit is covered in a separate 
chapter that opens with the objectives of the particular unit, and a brief description of what the student 
is expected to understand when the unit has been completed.   

In developing the Handbook, care has been taken not to duplicate the contents of the EAF Toolbox, but 
at the same time to offer clarification on specific subjects and principles that may not be sufficiently well 
explained in the Toolbox. 

The Handbook was compiled by Marcelo Vasconcellos and Kwame Koranteng, based on PowerPoint 
presentations prepared by Gabriella Bianchi, Rick Fletcher and Thomas Farrugia, with additions by Merete 
Tandstad, Pedro Barros and other staff of the FAO Fisheries and Aquaculture Department. A number of 
independent consultants were involved in the delivery of the EAF-Nansen course and each made valuable 
contributions to the Handbook. 

The Handbook of the EAF-Nansen Project training course on the ecosystem approach to fisheries is 
available in English and French and a Portuguese version will also be produced.



The EAF-NANSEN Project

FAO started the implementation of the project “Strengthening the Knowledge Base for and Implementing 
an Ecosystem Approach to Marine Fisheries in Developing Countries (EAF-Nansen GCP/INT/003/NOR)” 
in December 2006 with funding from the Norwegian Agency for Development Cooperation (Norad). 
The EAF-Nansen Project is a follow-up to earlier projects/programmes in a partnership involving FAO, 
Norad and the Norwegian Institute of Marine Research (IMR) on assessment and management of 
marine fishery resources in developing countries. The project works in partnership with governments 
and GEF-supported Large Marine Ecosystem (LME) projects and other projects that have the potential 
to contribute to some components of the EAF-Nansen Project.

The EAF-Nansen Project offers an opportunity to coastal countries in sub-Saharan Africa, working in 
partnership with the project, to receive technical support from FAO for the development of national and 
regional frameworks for the implementation of an ecosystem approach to fisheries management and to 
acquire additional knowledge on their marine ecosystems for use in planning and monitoring. The project 
contributes to building the capacity of national fisheries management administrations in ecological risk 
assessment methods to identify critical management issues and in the preparation, operationalization 
and tracking the progress of implementation of fisheries management plans consistent with the 
ecosystem approach to fisheries.
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Introduction

The Food and Agriculture Organization of the United Nations (FAO) is providing technical support 
to its member countries for the adoption and implementation of the Ecosystem Approach to 
Fisheries (EAF). Support to countries in Africa is mainly through the EAF-Nansen Project which 
offers an opportunity for coastal countries in sub-Saharan Africa to receive technical support from 
FAO for the development of national and regional frameworks for the implementation of EAF and 
to acquire additional knowledge on their marine ecosystems for use in planning and monitoring.  
As part of the Project’s capacity building initiatives, and in response to repeated calls by FAO members 
and the international community for the development of the capacity of fishery research and management 
institutions so that they may better understand and implement an EAF, a number of familiarization and 
training workshops have been arranged. Some of the workshops were organized as part of the activities 
of the National Task Groups, put in place and facilitated by the Project with the purpose of preparing 
fishery management plans. 

In partnership with a number of African universities, the EAF-Nansen Project has developed an EAF course 
that targets professionals in fisheries research and management institutions, environmental agencies and 
the private sector. It is also intended that the course be mainstreamed in the fisheries training offered by 
partner universities in Africa. The EAF Toolbox was to be central to the course, but the completion of the 
Toolbox was delayed and, as a result, a number of PowerPoint resources were developed specifically 
for the EAF course. This handbook has been developed to complement the PowerPoint presentations 
and compile into one document additional information and references that are pertinent to the course. 
The material and the concepts presented in this handbook are based on the PowerPoint presentations 
and existing FAO guidelines (e.g. FAO, 2003) but the handbook also pulls together lessons learnt from 
initial efforts to put EAF into practice through FAO implemented trust-fund projects. The handbook and 
supporting documentation are suitable for ad-hoc training activities and university courses at postgraduate 
level. The handbook is supported by the EAF Toolbox which is published in hard copy but also available 
online at http://www.fao.org/fishery/eaf-net/topic/166272/en.

This handbook provides insight into the status and trends of global fisheries and the concept and process 
of fisheries management consistent with the EAF. It includes important references for readers who may 
be interested in deepening and expanding their knowledge and understanding of EAF. Although the 
handbook includes general chapters on fisheries and fisheries management, thus making it suitable for 
non-experts, it is best suited to an audience that has some background in fishery science, management 
or operational knowledge of the fishing industry.

The handbook provides basic material for a three to four week course on EAF. It also includes suggested 
readings and exercises. These are particularly useful for conducting practical exercises on the development 
of EAF management plans, which is an integral part of the course. The handbook covers eight course 
units. Units 1 to 4 provide a general introduction to global fisheries, fisheries management and the EAF. 
Units 5 to 8 take the student through the main steps of the EAF planning process that results in the 
formulation of a fisheries management plan.  

At the beginning of the course, a number of case studies are selected. These are later used for exercises 
that put into practice the knowledge gained in Units 5 to 8. Students are guided through each of the steps 
and activities and provided with examples of the tools available to support their implementation. They 
are then expected to complete the exercises provided at the end of each unit, based on information from 
selected case studies. 

Although the EAF course has been developed with a focus on Africa, it may also be presented in other 
regions. With a view to ensuring its usefulness in other regions, some examples from continents other 
than Africa have been included in the handbook. 
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1.1  Recent trends in world fisheries
Fisheries have been a major source of food for humanity 
and a provider of employment and economic benefits 
since ancient times. Fishing is a dynamic and constantly 
evolving economic activity that has changed significantly 
as the technologies utilized for resource extraction and 
production, processing and marketing have developed 
and modernized. In recent years, in response to growing 
demand for fish and fishery products, both capture fisheries 
and the aquaculture sector have seen considerable 
changes. For instance, there has been a rapid increase 
in global aquaculture production and a major increase in 
the trade of fish and fisheries products. However, non-
sustainable practices, coupled with increasing global 
consciousness of the need for improved human and 
ecological well-being, have led to an overwhelming call 
for more responsible management of both these sectors. 

1.2  Fish as food for the world
Fish the modern world, fish provides 16 percent of total animal protein consumed globally. This figure 
rises to 24 percent in low-income, food-deficit countries. When compared to poultry, pork or beef, fish 
represents the highest share of animal proteins consumed in these countries. Its nutritional properties 
have recently been highlighted; fish contains micro-nutrients (riboflavin, iron and calcium) and fatty acids, 
such as omega-3, all of which are important for human health, particularly during childhood. 

According to the latest FAO State of the World Fisheries and Aquaculture report (FAO, 2014) capture 
fisheries and aquaculture supplied the world with about 136 million tonnes of fish for human consumption 
in 2012. This corresponds to a per capita supply of 19.2 kg per year. Aquaculture contributed 49 percent 
of the fish consumed by the human population worldwide and − provided sustainability issues, such as 
the availability of fishmeal and oil and biosecurity, are resolved − aquaculture is soon expected to surpass 
capture fisheries as the main provider of fish for human consumption.

It is anticipated that the global demand for fish will continue to increase. Growth may be achieved by 
improving the sustainability of fisheries so that the full potential of aquatic ecosystems is realized; reducing 
post-harvest losses and discards; and increased aquaculture production.

1.3  Global fisheries and aquaculture production
World capture fisheries production has been relatively stable in the past decade. Of the 158 million tonnes 
total production reported in 2012, about 91 million tonnes came from capture fisheries, with an estimated 
first-sale value of about US$98 billion. Marine capture fisheries contributed about 80 million tonnes, of 
which about 30 percent was utilized for non-food purposes such as fishmeal and oil. 

The available data indicate that the overall maximum potential from wild capture fisheries in the oceans 
has probably been reached (FAO, 2014) and further benefits and the sustainability of fisheries can only be 
achieved through more cautious and effective fisheries management, aimed at maintaining fully exploited 
fishery resources and recovering those that are overexploited or depleted. As shown in figure 1.1 below:

•	 the percentage of fully exploited fish stocks was 61.3 percent in 2011; these stocks produced catches 
that were already at or very close to their maximum sustainable yield; 

•	 the percentage of underfished stocks continues to decrease, falling to 9.9 percent in 2011; these stocks 
experienced relatively low fishing pressure and there is some limited potential to increase catches.

•	 the percentage of overexploited stocks peaked at 32.5 percent in 2008 before declining slightly to 
28.8 percent in 2011; these stocks produced lower yields than their biological and ecological potential, 
requiring strict management plans to rebuild their stock abundance and restore full, sustainable 
productivity.

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student is expected to have 

gained a broad overview 
of the status and trends of 

world fisheries and some of 
the key issues that affect the 

sustainability of capture fisheries.

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 1

UNIT 1: WORLD FISHERIES
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At biologically unsustainable levels Within biologically unsustainable levels

Underfished

Fully fished

Over fished

Production from inland fisheries has shown an increasing trend in recent years and reported catches 
exceeded 10 million tonnes for the first time in 2007. However, inland fisheries statistics are among the least 
reliable. A review of inland fish stocks shows that there is room for development, as long as appropriate 
precautionary management measures are taken. This is particularly important for large catchment areas.

Owing to the complex nature of inland fisheries, collecting accurate information is very difficult and can be 
costly. Catch statistics are generally inadequate for use as a measure of stock status. Providing a global, 
or even regional assessment, remains an enormous challenge.

Inland fishery resources are particularly vulnerable to habitat degradation resulting from pollution or use 
of water for irrigation or hydroelectric power generation. There are particular challenges in protecting 
migratory species and stocks shared between different jurisdictions.

Aquaculture continues to be the fastest-growing food-producing sector with an average annual growth 
rate of 7.7 percent between 1962 and 2013. Its contribution to fishery output for human consumption 
increased from 5 percent in 1962 to 49 percent in 2012 (FAO, 2014). Total aquaculture production from 
both inland and marine waters achieved another all-time high in 2013, at 97.2 million tonnes (live weight 
equivalent), with a value of US$157 billion. This record figure included 70.2 million tonnes of food fish 
(US$150.3 billion) and almost 27 million tonnes of aquatic algae (US$6.7 billion). Asia accounts for 89 percent 
of food fish production by quantity and 78 percent by value. China overwhelmingly dominates global food 
fish production, accounting for 62 percent in terms of quantity and 47 percent in terms of value (FAO, 
2015). However, almost all regions are showing growth with respect to the quantity produced. Finfish 
species dominate the aquaculture sector, accounting for 67 percent of the total farmed food fish production 
(47.1 million tonnes) in 2013, followed by molluscs (22 percent or 15.5 million tonnes) and crustaceans 
(10 percent or 6.7 million tonnes), (FAO, 2015). It is expected that world aquaculture production will 
continue to grow in the next decade in all regions (OECD/FAO, 2015).

1.4  Social and economic importance of fisheries
The fishery sector is a source of income and livelihoods for millions of people around the world. Employment 
in fisheries and aquaculture has grown faster than the world’s population and employment in traditional 
agriculture, with an average rate of increase of 3.6 percent per year since 1980. It is estimated that in 2012, 
58.2 million people were directly engaged – full time or, more frequently, part time – in capture fisheries or 
in aquaculture. Most fishers are small-scale artisanal fishers who utilize coastal and inland fishery resources. 
It is also estimated that, for each person employed in capture fisheries and aquaculture production, about 
three jobs are produced in secondary activities, including post-harvest activities. Moreover, on average, 
each jobholder provides for three dependents or family members. Therefore, the primary and secondary 
fisheries and aquaculture sectors support the livelihoods of an estimated 660 to 820 million people, or 
about 10 to 12 percent of the world’s population.

Figure 1.1  Global trend in marine fish stock status from 1974 to 2011 (source FAO, 2014).
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The global fishing fleet is made up of about 4.7 million 
vessels, 57 percent of which are powered by 
engines. The remaining 43 percent are traditional 
craft of various types, operated by sails and oars, 
concentrated primarily in Asia and Africa. Of the total 
number of fishing vessels powered by engines, the 
vast majority (72 percent) were reported from Asia and 
the rest mostly from Latin America and the Caribbean 
(9 percent), Africa (6 percent) and Europe (4 percent). 
Nearly 86 percent are less than 12 m in length.

Trade in fish represents a significant source of 
foreign currency earnings, in addition to the sector’s 
important role in employment, income generation 
and food security. Trade in fish and fishery 
products represented a share of about 10 percent 
of total agricultural exports and 1 percent of world 
merchandise trade in value terms. Fish has become 
among the most highly traded food commodities. 
The share of fishery and aquaculture production 
(live weight equivalent) entering international trade 
as various food and feed products increased from 
25 percent in 1976 to 37 percent in 2012. Exports of 
fish and fishery products reached a record value of 
about US$130 billion in 2011 and 2012, more than 
doubling the corresponding US$51.5 billion value 
in 1998. This has particularly benefited developing 
countries whose net trade surplus has shown a four-
fold increase in 20 years. China became the world’s 
largest fish exporter in 2002.

Box 1.1   
SOCIO-ECONOMIC INDICATORS 
OF WORLD CAPTURE FISHERIES 
AND AQUACULTURE (FAO, 2014)

Total production  
(human consumption) 

136 million tonnes  
(ca. 79 million 
capture fisheries)

People directly involved 
in primary production

58.2 million

People dependent on 
fisheries

660 – 820 million 
(10 – 12% of world’s 
population)

Fishing vessels 4.7 million  
(57% powered  
by engines)

Average consumption 19 kg/person  
(live weight)

Contribution to animal 
protein consumption

>15%

Value of global exports US$ 130 billion

Box 1.2  FISHERIES IN AFRICA 

Africa currently produces 9.7 million tonnes of fish per year from capture fisheries and aquaculture, 
with capture fisheries accounting for more than 80 percent of the total production. Of the total capture 
fisheries production, 64.5 percent comes from marine fisheries. While capture fisheries production 
rose steadily throughout the 1980s and 1990s, it has stagnated since then, oscillating between 7 
and 8.2 million tonnes/year since 2000. Aquaculture production on the other hand has risen, but 
slowly, at an average annual growth of 12.6 percent since 1970. Only in Egypt has growth achieved 
rates of increase seen in other parts of the world, rising from 85 000 tonnes in 1997 to 1.1 million 
tonnes in 2013. These trends, combined with population growth, mean that per capita consumption 
of fish in Africa is low and stagnating. Fish provided about 19 percent of animal protein for human 
consumption in recent years (compared to a world average of 16.6 percent), but at only 9.1 kg per 
capita (compared to the 18.4 kg per capita global average). Specifically in sub-Saharan Africa, per 
capita consumption has fallen in the past 20 years. 

The fisheries sector as whole employs 12.3 million people, representing 2.1 percent of Africa’s 
population between the age of 15 and 64 years. Fishers represent half of all people engaged in the 
sector; 42.4 percent are processors and 7.5 percent work in aquaculture. About 27.3 percent of the 
people engaged in fisheries and aquaculture are women. 

By value, Africa has been a net exporter of fish since 1985, but it is a net importer in quantity terms, 
reflecting the lower unit value of the imports (mainly small pelagics).

The value added by the fishery sector was estimated at more than US$24 billion in 2011, representing 
about 1.3 percent of the GDP of all African countries and 6 percent of the agriculture GDP. An additional 
US$0.4 billion are received annually by African nations under fishery agreements with foreign countries 
fishing in their exclusive economic zones. Aquaculture is still developing and concentrated in a few 
countries, producing an estimated value of almost US$3 billion per year.

(Sources: FAO, 2012; FAO 2014)



1.5  Challenges in world capture fisheries 
Despite the historical importance of fisheries to society, globally the sector faces social, economic and 
environmental challenges which emerged progressively from the mid-1980s onwards. Many fisheries 
are in trouble today and there are global indicators that reflect this problem (see Box 1.3).

There are examples of the successful management of fisheries and possibly an increase in the number 
of success stories. Nevertheless, as a result of demand and dependency, the overall picture is still bleak. 
Many fisheries have too much capacity – too many fishers, vessels or both − and the biomass of fish 
stocks and ecosystems is deteriorating.

Box 1.3  
KEY ISSUES IN WORLD CAPTURE FISHERIES

•	 According to The World Bank/FAO (2009) marine capture 
fisheries are an underperforming global asset. The difference 
between the potential and actual net economic benefits from 
marine fisheries is in the order of US$50 billion per year. 
Improved governance of marine fisheries could secure a 
substantial portion of this annual economic loss.

•	 Fisheries subsidies total US$15 to US$35 billion annually − 
equivalent to 25 percent of the value of marine fish catches. 
While not all forms of subsidies are harmful, it is widely agreed 
that many fisheries subsidies are contributing to excess fishing 
capacity and resource overfishing. Close to 80 percent of the 
total global subsidies are provided by developed countries.

•	 About 30 percent of stocks monitored by FAO are either 
overexploited, depleted or recovering from depletion and thus 
yielding less than their maximum potential owing to excess 
fishing pressure (see Figure 1.1).

•	 Current losses as a result of illegal, unreported and unregulated 
(IUU) fishing worldwide are estimated to be between US$10 
billion and US$23.5 billion annually, representing between 11 
and 26 million tonnes of catch.

•	 The amount of fish and other species caught and discarded 
with no use or economic value is estimated to be about 
7.3 million tonnes annually, representing approximately 
8 percent of global catches. Among the species incidentally 
caught in fishing operations are vulnerable and threatened 
species of sharks, sea turtles, seabirds and marine mammals.

•	 It is estimated that there is a 30 percent overcapacity of 
global fleets. 

•	 Despite the important global role that fisheries play as a major 
source of food and employment, many fishers, particularly 
small-scale fishers, work in conditions that are neither safe 
nor secure. For instance, it is estimated that some 23 million 
fishery-dependent people live on less than US$1 per day.

•	 In both large and small-scale fisheries, there have been 
widespread examples of fishing activities affecting other 
components of the ecosystem in which harvesting is occurring: 
through the bycatch of non-target species, physical damage 
to habitats, food-chain effects and changes to biodiversity.

Photo © EAF-Nansen Project
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Some of the key factors that contribute to a lack of sustainability in fisheries are detailed below. These 
factors are present in almost all fishery systems and jurisdictions, with varying degrees of importance. 

Inappropriate incentives, including market distortions

Currently, many fisheries operate according to economic and other incentives that promote unsustainable 
practices. Inappropriate incentives lead to short-term gains and overcapitalization, as characterized by 
the race for fish. Participants in fisheries should be given incentives for long-term conservation and 
efficiency. Measures that can give appropriate incentives include: (i) assigning secure rights to shares 
of fisheries, e.g. in terms of areas, effort units or catch; (ii) using market measures (e.g. certification) to 
discourage unsustainable practices; (iii) allowing all legitimate stakeholders (interested parties) to participate 
meaningfully in fisheries management including setting objectives, providing input to scientific processes, 
evaluating options and reviewing performance relative to objectives. Meaningful participation will vary 
geographically and by culture but it should always be transparent and provide full access to information.

Strong demand for limited resources

Demand for fish is expanding in most markets as a result of population growth and globalization, with 
sustainable supplies becoming increasingly limited. As a result of strong demand, prices may rise and 
provide an incentive for further input expansion; this generally occurs more often in fisheries that are 
already overexploited. Fisheries policy must address the need to align the capacity of fisheries to the 
marine resources available. Appropriate incentives will assist in resolving this problem as indicated above. 
Governments must consider fully and explicitly the role that fisheries are to play in the macro-economics 
of their countries (inter alia through setting explicit objectives) and ensure that the role they envisage is 
sustainable in every way. In particular, given the resource constraints of fisheries, great care should be 
taken with policies that focus on increasing production. Attention should also be given to the conflict 
between internal and external demand and food security.

Poverty and lack of alternatives

Conditions of poverty and lack of employment and livelihood alternatives still occur on a significant scale, 
particularly but not only, in developing countries. Use rights should be designed to satisfy societal views of 
fairness and equity. Benefits from more efficient fisheries management may be used to create alternative 
employment opportunities. A fishery cannot be expected to solve the problem of poverty and lack of 
employment but inadequate fisheries management will only make matters worse.

Complexity and inadequate knowledge (social, economic, bio-ecological)

The complexity of many fisheries systems, coupled with inadequate information and understanding, can 
make it difficult to identify suitable courses of action. Fisheries are complex systems with strong and 
poorly understood interdependencies between social, economic and bio-ecological factors. The knowledge 
needed to deal with them is largely inadequate. Addressing this problem will require improvements in 
data collection (e.g. fisheries statistics) and fisheries monitoring, including the identification of indicators; 
supporting sustainable scientific programs for fisheries assessment; formulation of advice; evaluation of 
policies and management performance; the integration of fishers’ and scientific knowledge; and building 
capacity for management.

Poor governance: (conflicting objectives, lack of attention, will and authority)

The inability to implement required management measures by legitimate authorities (including the absence 
of appropriate institutions) contributes to a lack of sustainability. A high degree of IUU fishing is one of 
many symptoms of weak fisheries governance. Improving governance requires that issues be addressed 
on many different fronts, for example, improved consideration of uncertainties and adoption of appropriate 
measures to address risks to fisheries sustainability; improved funding of fishery management institutions, 
including those responsible for monitoring, control and surveillance; the decentralization of management 
functions to local institutions; ensuring stakeholder participation in all stages of the management process; 
capacity building and increased public awareness of the need for conservation and management, including 
for policymakers and the general public; promoting institutional learning through the continuous evaluation 
of new and existing management approaches; and harmonizing the measures adopted by institutions at 
various levels of government.



Interactions of the fishery sector with other sectors, and the environment

In most cases, these factors are beyond the control of the fisheries sector but need to be better accounted 
for. Government departments responsible for fisheries must take a lead role in protecting the fishery, the 
resources and their habitats from external threats such as pollution and contaminants, habitat damage, 
etc. and ensure that the fisheries sector is recognized as a legitimate user in coastal areas. Appropriate 
adaptive policies should also be implemented in cases where climatic events and trends have impacts 
on fishing livelihoods. 

The need for broad approaches to fisheries management

There will not be one magic solution that will fix all problems in a fishery. However, without adequately 
planned fisheries management it is unlikely that fisheries will operate in a responsible manner and 
will continue to provide the full range of benefits into the future. In order to accommodate the varying 
dimensions and scales of the stressors highlighted in this unit, fisheries management needs to be broad 
in scope and address the basic requirements for sustainable development, including poverty eradication, 
changing unsustainable approaches to production and consumption and protecting and managing the 
natural resource base. 

Fisheries management is the topic of the next Unit of this course.

Exercise

In small groups discuss and report back to the class:

 ● the importance of fisheries in your country or region;

 ● whether good progress is being made in establishing sustainable fisheries; and

 ● the major problems that prevent better progress being made. 
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2.1  What is fisheries management  
and how does it work?
Fisheries management has a long history. Documented 
attempts to manage the harvesting of fisheries resources 
appeared as early as the tenth century. However, the 
practice of establishing rules for resource extraction is 
probably much older, being an integral part of the traditional 
knowledge of societies that depended on fisheries for 
subsistence purposes. Fisheries management has evolved 
through time, partly to meet challenges such as the 
constant advance in fishing technologies and evidence 
of resource exhaustion and ecosystem impacts. It has 
also adapted to changes in institutions, paradigms and 
scientific knowledge, particularly those that occurred in 
the second half of the twentieth century. 

There is no generally accepted definition of fisheries 
management. In this course we use the definition provided in the FAO Technical Guidelines on fisheries 
management (FAO, 1997): 

“The integrated process of information gathering, analysis, planning, consultation, decision-making, 
allocation of resources and formulation and implementation, with enforcement as necessary, of regulations 
or rules which govern fisheries activities in order to ensure the continued productivity of the resources 
and the accomplishment of other fisheries objectives”.

Fisheries management therefore involves a complex and wide-ranging set of tasks that collectively aim 
to achieve sustained optimal benefits from the resources. The management tasks are illustrated in the 
figure below. 

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student is expected to have 
acquired basic elements for 

understanding how fisheries 
management works and why  

it is necessary.

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 2

UNIT 2: INTRODUCTION TO FISHERIES MANAGEMENT

Figure 2.1  Process for developing and implementing a management plan, showing the different activities 
involved in fisheries management (adapted from FAO, 2003). 
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As highlighted in Figure 2.1, the process of fisheries management is guided by the overarching goals of the 
policies under which a fishery operates. As discussed in Unit 3 of this handbook, a range of international 
policy instruments have promoted the goal of sustainable development in fisheries, addressing ecological, 
social and economic considerations that are an integral part of EAF. These goals are often adopted by 
national policy instruments, typically expressed as laws, strategies and sectoral plans. One of the first 
tasks of the fishery manager is to translate these high-level policy goals into operational objectives that 
can be achieved by applying management measures. The fishery management plan, for example, is 
promoted as the interface between the policy objectives and the activities of the fishers. This process 
is explored in Unit 5. 

2.2  Why is fisheries management necessary?
There are four main reasons why fisheries management is required to guarantee the sustainability of 
fisheries activities and these are explained below.

i. Fisheries resources are finite but renewable 

Fish stocks are finite and the potential yield of a fishery is constrained by biological production. The 
size and structure of the stock and of the ecological environment with which it interacts determine 
its biological production, but natural and human-induced changes in its environment, also play a role. 
Modern technology provides human beings with the means to exploit fishery resources and demand for 
the benefits of doing so provide the motivation to exploit fish biomass at much higher rates than can be 
produced. The uncontrolled harvesting of a fish stock can lead to a situation of overfishing and, in extreme 
circumstances, stock depletion. 

ii. Fisheries resources are common pool resources

Fisheries resources, like water, pastures, forests and the atmosphere, are common pool resources, or 
common property resources. One of the main characteristics of common pool resources is that because 
of their size or nature, it is costly, but not impossible, to exclude potential users from benefiting from their 
use. For instance, many people depend on fisheries as means of subsistence or survival. In the common 
property theory this notion is referred to as the exclusion problem.

Fisheries resources also present another characteristic typical of common pool resources: harvesting by 
one individual or group means that less is available for other users. This is known as the subtractability 
problem. 

With common pool resources, a situation can arise where many users compete for resources that are 
finite and may be depleted by harvesting them beyond their natural productive capacity. Furthermore, if 
one individual catches too much, others will necessarily have less to catch. Typically this situation leads 
to competition between users and the overexploitation of resources; everybody wants to catch the 
maximum amount possible because if they don’t others will. (see Box 2.1 “Dealing with the tragedy of 
the commons”). In order to avoid this situation, society has devised norms to control access to, and use 
of, resources. Such norms dictate who may fish, what can be harvested, how much can be harvested, and 
where and when. These specific norms are part of a fisheries management system and will be described 
in detail in the following section. 



Box 2.1  DEALING WITH THE TRAGEDY OF THE COMMONS  
(adapted from Berkes, 2009)

Paramount among the problems associated with the management of fisheries is the “tragedy 
of the commons”. This phenomenon, well known to fishers and fishery managers, is about the 
divergence between individual and collective rationality. Since the resource is transient, the fish 
you do not catch today may be caught by someone else tomorrow. There is little incentive to 
conserve the resource, as opposed to catching as much as possible as soon as possible. But 
since each fisher operates with the same rationality, the users are caught in an inevitable process 
that leads to the destruction of the very resource on which they all depend. Unless the fishers 
are somehow regulated in the common interest, the long-term outcome will be ecological ruin 
for all. This is the “tragedy of the commons” as originally popularized by Hardin in 1968, using 
the example of a medieval English grazing common.

Most fisheries are commons, but contrary to Hardin, resource destruction is not inevitable and 
neither is it dependent on external regulation. Commons may be held in one of four basic property-
rights regimes – open access, private property, state property and communal property. Open access 
is the absence of well-defined property rights. Access is free and open to all. Private property refers 
to the situation in which an individual or corporation has the right to exclude others and to regulate 
the use of a resource. State property or state governance means that rights to the resource are 
vested exclusively in government which controls access and regulates use. In communal property 
(or common-property) regimes, the resource is held by an identifiable community of users who 
can exclude others and regulate their own use. These four regimes are ideal, analytical types. In 
practice, resources are usually held in combinations of property-rights regimes.

The evidence accumulated over the last few decades indicates that three of these property-
rights regimes (private, state and communal property) may, under various circumstances, lead 
to sustainable resource use. Regarding the open-access regime, however, there is a general 
consensus that long-term sustainability is not possible. Open access conditions are an historical 
anomaly; they do not exist for long. In time, property rights become established and authority 
is exercised on a resource. That said, however, even short periods of open access can lead to 
resource depletion before rights can be established and protected. 

A number of conclusions emerge from the above considerations:

•	 There is nothing inherent in commons that would lead to resource degradation.

•	 Commons or common-property is not the same as open-access rights regimes.

•	 Hardin’s metaphor is misleading to policy-makers and resource managers because it confuses 
“common property” with “open-access”.

•	 One fundamental flaw in Hardin’s argument is that it ignores social relations between resource 
users that mediate their activities.

•	 A second flaw is the assumption that users could freely and openly access a common pool 
resource.
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iii Conflicts of interest and their impact on fisheries 

Owing to the fact that there is a wide range of societal objectives for fishery resources and marine 
ecosystems, fisheries are prone to conflicts between the social actors involved in their use (see Box 2.3). 
For instance, a single resource can be exploited by artisanal and subsistence fisheries as a source of 
food, by other small-scale fisheries as a source of income and livelihood, by industrial fisheries for rent 
generation and by recreation fisheries as a form of leisure and enjoyment. In keeping with its objectives, 
each sector develops fishing strategies, techniques and practices that are capable of affecting the status 
of the stock available to the other sectors. In this way, objectives can be conflicting and become a source 
of tension between the sectors (Box 2.2).

The aquatic space used by fisheries may also become a matter of dispute. Aquaculture, tourism, agriculture, 
urban and industrial development, navigation, oil and gas exploration are just a few examples of sectors 
that can directly and indirectly affect the status of resources and compete with fisheries for the use of 
the aquatic environment. 

In situations where multiple users compete for resources and aquatic spaces and if norms for regulating 
access to, and use of, these resources and spaces are not well established and enforced, social relationships 
can degenerate to a point of confrontation and tension.

Box 2.2  EXAMPLES OF TYPICAL CONFLICTS IN FISHERIES 

Fisheries and beach development

Prior to 1994, fishers from the villages of Morne Rachette and Coulibistrie, Dominica, used Batalie 
Beach for landing, beaching and repairing their boats, landing their catch and repairing and storing 
their fishing gear. Although the fishers also took responsibility for keeping the beach clean, when 
the land behind the beach was sold, the new owners erected a fence and a gate to restrict access 
to the land; in so doing they cut off access to the beach. When the fishers found that the entrance 
to the beach had been closed with a gate, they attempted to negotiate with the landowner through 
the Village Council. However, their efforts were frustrated and eventually some of the villagers 
dismantled the gate and fence. This conflict between users escalated to the point where legal 
action was taken against the fishers (UNESCO, 2002).

Illegal fishing 

Residents of Praia da Redonda, Ceará, Brazil, set fire to a boat, justifying their actions by saying 
that it was used for illegal lobster fishing with “hookah”. Fishers from Prainha do Canto Verde, 
Ceará, reported that they were expelled from the sea by “pirate fishermen”, i.e. fishers catching 
lobsters with such equipment. The use of the hookah is prohibited by an ordinance of the Ministry 
of Environment. Fishers and entities who are familiar with this issue claim that enforcement is 
inefficient, leading to continuous conflicts within the communities (Kalikoski et al., 2009).

Conflict over water use

In the late 1980s, under the Flood Action Plan 20 Compartmentalization Pilot Project (CPP), 13 000 
hectares in the Tangail district of Bangladesh became part of a flood management laboratory. The 
project area was divided into compartments into which the flow of floodwater was to be regulated 
by sluice gates and embankments. The main objective of the CPP was to “provide a secure 
environment for intensive agriculture, fisheries and integrated rural/urban development through 
controlled flooding and drainage”. However, a number of problems arose as a result of the sluice 
gates: a) the reduction of flood inundation reduced the areas available for fishing; b) the sluice gate 
did not allow the fish to enter the floodplain to spawn; c) the river silted up with the effect that fish 
numbers dropped; and d) water was not allowed to flow into the surrounding beels in sufficient 
volumes to maintain the levels. At the time, the sluice gates were controlled by a management 
committee made up of representatives of all stakeholders, but the fishers considered themselves 
to be token members of the committee. They felt they held little power but all reported that they 
had benefited from the reduced abnormal flooding levels (CEMARE, 2002). 



Box 2.3  FISHERIES YIELD AND FISHERIES OBJECTIVES 
(adapted from Berkes et al., 2001) 

The outputs from a fishery can be 
measured in several ways, such as quantity 
of fish harvested (biological), revenue from 
the fishery (economic), or a composite 
and more intangible “benefit to society” 
(social and cultural). The figure on the 
right illustrates the different objectives 
of a fishery using a typical bio-economic 
yield diagram. Maximum Sustainable Yield 
(MSY) looks at the biological measure of 
fish harvested and attempts to take the 
maximum benefit of a stock in terms of 
food production. Maximum Economic Yield 
(MEY) seeks to maximize the rent from the 
fishery and therefore the total economic 
benefit to society and is biologically more 
conservative than MSY. Other common 
objectives are placed in the diagram to 
demonstrate the range of social benefits 
that should be taken into account when 
managing fisheries. The optimization of multiple objectives must address trade-offs and compromises 
and can be a challenging task. However, the process of reaching consensus on the most appropriate 
objectives brings people into the system far more explicitly than before, when attention is solely 
directed to MSY. 

iv.  The need to control unsustainable resource use practices 

The right to access a fishery does not give the right to a fisher to use anything he or she wants to catch 
the fish. Norms need to be established to control fishing practices that are unsustainable. There are 
many examples of fishing practices and gears that have been banned for their destructive effects, both 
on target resources and the overall ecosystem. Such practices and gears include, oceanic drift gillnets, 
fishing with poisons and explosives and in some cases trawling has been banned because of the extent of 
trawl bycatch and the effects of trawl gear on the seabed. Norms have also been devised to protect fish 
during reproductive periods (fishing closures) and to protect juveniles and allow individuals to reproduce 
at least once in their life cycle (minimum landed size, mesh sizes, etc). 

2.3  Who is responsible for fisheries management?
There is rarely a single individual who fulfils the functions of “fisheries manager”. The head of the authority 
charged with managing fisheries may have overall responsibility for implementing fisheries management. 
However, this individual is very unlikely to have sole responsibility for receiving information, formulating 
advice and making and implementing decisions. Those different functions will typically be delegated to 
other sub-departments and specialists. In addition, as reflected in the Code of Conduct for Responsible 
Fisheries, fisheries management should involve legitimate interested parties in the management process. 

Participation by resource users and stakeholders in fisheries management can take many forms. It may 
range from consultation by government with these groups, to their having full responsibility for a fishery 
or management area. There are many levels between these two extremes of participation, such as the 
formation of fisheries advisory bodies with representation from various subsectors, or cooperation in 
planning and enforcement at the community level. These bodies may simply be referred to as advisory 
bodies, or they may be called multi-stakeholder bodies, round tables or co-management bodies. In co-
managed fisheries there is an effective sharing of power and responsibility between the state and resource 
user groups. 
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2.4  Fisheries management measures and tools 
Many different types of management measures can be implemented to achieve fisheries management 
objectives. Some of the main types are summarized below.

Regulation of fishing gears and methods

Traditionally, gear regulations were aimed at promoting the sustainable use of target species. For example, 
controlling the mesh size of nets is aimed at avoiding recruitment overfishing. However, in recent years 
there has been a trend towards regulations that reduce the negative impacts of fishing, such as the 
bycatch of mammals, sea turtles and sea birds and the destruction of corals, seagrass beds and other 
seabed habitats. This trend has been reinforced by increased public awareness about the ecosystem 
impacts of fisheries and the ecolabelling of fish products (e.g. dolphin-free tuna, turtle-free shrimp). Cost 
effectiveness and particularly fuel efficiency is another factor that is influencing the choice and regulation 
of fishing gears. 

Input and output controls

“Input controls” mostly mean the restrictive capping of fishing effort, while “output controls” mostly 
refer to the restrictive capping of species catch. In some form, one or both controls are likely to form part 
of the management of well-regulated fisheries.

Input controls include measures such as the number of licences or permits issued, the amount of time 
units are allowed to spend fishing and restrictions on the size of vessels. In some ways, input controls 
are simpler to apply because they tend to be kept constant through time and they do not require as much 
biological data or information relating to enforcement as do output controls. Input controls are easier to 
apply to active towed gears than to static gears because it is usually more difficult to control the input 
of gear units (e.g. number of pots) than the input of vessels. Furthermore, because input controls are 
not necessarily species-based, they may allow fishers to focus too much on certain preferred species. 

Output controls, such as total allowable catch (TAC), are more focused on species and become increasingly 
more difficult to implement in multispecies contexts. The data required for setting output controls make 
them more appropriate to situations where there are a few large stocks rather than many small stocks. 
Therefore, they are more often used in temperate areas or in single species fisheries. 

Area and time restrictions

Area and time restrictions are management measures that restrict access by fishers to a geographic area, 
either throughout the year or at particular times, usually in specific seasons. They can be considered 
special cases of input control that allow managers to meet wider conservation and fisheries objectives. 
Seasonal restriction can be effective in many fisheries and in general its implementation is likely to be 
more straightforward compared to permanent area closures. From a wider conservation perspective, 
however, closed areas have an important and clearly useful role to play and zoning arrangements will 
often effectively serve conservation values. 

Rights-based fisheries management

Rights-based management is an approach that focuses on the rights and responsibilities of individuals, 
communities, companies and governments involved in fishing. It takes into account property rights, or 
who owns the fish (see Box 2.1 on dealing with the tragedy of the commons); use rights or who has 
the right to access and harvest the resource; and management rights or who is to be involved in fishery 
management. As such, rights-based management encompasses many elements of fisheries management 
and goes beyond technical management measures. 

In terms of use rights, two main categories can be described: access rights and withdrawal rights. Access 
rights deal with participation in the fishery, specifically relating to entry (“access”) to the fishery or a specific 
fishing ground. Examples include limiting entry (licensing) and territorial use rights (TURFs). Withdrawal 
rights typically involve numerical limits on resource use, either through input (effort) or output (harvest) 
controls. Use rights of various forms already exist in many well-established fisheries and these need to 
be recognized when implementing rights-based fisheries management.



Ecosystem-based measures

Ecosystem-based measures include those aimed at protecting, restoring and enhancing habitats and 
ecosystems with direct or indirect impacts on fisheries. Marine Protected Areas (MPAs), for instance, 
are a type of area restriction with a potential role for biodiversity conservation and fisheries management. 
They can reduce conflicts between fishers and other users by providing areas where non-fishery users can 
pursue non-consumptive uses of the resources and, in some circumstances, protect fisheries resources 
against overexploitation.

Fisheries are highly dependent on habitats (coral reefs, mangroves, seagrass beds, and wetlands), all of 
which are susceptible to pollution and physical destruction caused by humans. The restoration of these 
habitats, particularly those that influence the abundance of a resource at some stage of the species’ life 
cycle, can help to improve stock productivity. 

Figure 2.2  Graphic illustration of artificial reefs. 
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A number of methods exist to create and enhance abundance and availability of fish. Examples of these are 
artificial reefs (ARs) and fish attracting or aggregating devices (FADs) (Figure 2.2). ARs are structures that 
serve as shelter and habitat, a source of food, a breeding area, resource management tool and shoreline 
protection. The AR may act as an aggregating device by drawing dispersed organisms and/or enhance 
production by providing new or additional habitat space that results in increased survival and growth of 
new individuals. In addition, ARs may provide a barrier that limits trawling in coastal areas where trawlers 
may come into conflict with small-scale fishers.

FADs are items placed in the water to encourage fish to aggregate (gather near to them). FADs are 
deployed in a variety of environments and can be constructed from a wide range of materials. The benefits 
of using FADs include: (i) increased catch; (ii) lowered fuel consumption; (iii) accessibility by small-scale 
fishers; (iv) a shift in effort from overfished areas; (iv) improved fishing vessel safety; and (vi) definition of 
territory and/or inhibition of certain types of fishing. Potential problems include: (i) increased probability 
of stock depletion; (ii) changes in feeding habits of attracted fish; (iii) lack of monitoring and evaluation; 
(iv) restricted access to the resource; (v) increased conflicts; (vi) periodic maintenance and replacement 
is required; and (vii) the cost of long-lived, high-technology devices, if these are used.

Enhancing fish populations by restocking with young individuals has been most successful in small, 
enclosed water bodies such as ponds and lagoons. The generally high cost of producing the young for 
stocking means that this approach has been most cost-effective for recreational fisheries that provide 
economic returns beyond the landed value of the fish. The few instances of successful stocking programs 
in the marine environment are in very localized inshore habitats. Other risks should be considered when 
applying restocking measures, such as of genetic dilution of the wild stocks and the introduction of disease.

Incentive mechanisms

These include measures of various sorts to induce fishery participants (and others) to change behaviour in 
keeping with fisheries management. Both positive and negative incentives can modify behavior. Positive 
incentives are those that reward participants (perhaps by giving them something, such as fishing rights) 
while negative incentives penalize them (e.g. with fines for undesirable behaviour). Such measures 
supporting behavioural change could be of various types (De Young et al., 2008): institutional incentives 
(e.g. fisheries management systems and participatory governance arrangements that induce support from 
stakeholders); legal incentives (e.g. effective legislation creating positive “carrots” as well as “sticks” in the 
form of significant penalty structures with effective enforcement capability); financial/material incentives 
(e.g. win-win measures, such as the use of excluder devices in fishing gear, which can actually increase 
profits by reducing fishing costs, even as they meet the goal of reducing bycatch); and social incentives 
(e.g. community-based institutions and social environments that create peer pressure, encouraging 
individuals to comply with agreed-upon community rules).

One type of positive financial incentive that has increased in importance in recent years is the payment 
by consumers of higher prices for “ecolabelled” products. The most well-known environmental labelling 
standard for sustainably managed fisheries is the Marine Stewardship Council ecolabel which allows 
consumers to promote environmentally responsible stewardship of fisheries resources. Specific guidelines 
for the ecolabelling of fish and fishery products from marine capture fisheries have been developed by 
FAO (FAO, 2005).

Eco-tourism is another market-based conservation mechanism that promotes the substitution of extractive 
uses of resources with non-extractive uses. Essentially, payments from tourism compensate for lost 
fishing revenues and may provide for alternative or diversified livelihood options.

An economic disincentive that attempts to eliminate harmful fishing activities is the use of trade barriers 
(e.g. requirement to use TEDs in shrimp fisheries that export products). An economic incentive in support 
of sustainable fishing practices is the granting of export permits for the Convention on International Trade 
in Endangered Species of Wild Fauna and Flora (CITES) listed species. CITES was developed to minimize 
the effect of international trade on commercial species threatened with extinction (Appendix I species) 
or exploited unsustainably (Appendix II species). In the case of fisheries, trade in Appendix I species is all 
but prohibited, while trade is permitted for Appendix II-listed species if the related fishing practices are 
proved to be sustainable, i.e. the species “was legally obtained and if the export will not be detrimental 
to the survival of the species”. If the potential exporter is unable to prove the sustainability of the fishery, 
exportation rights are not granted. In theory, however, sustainable management of fisheries should prevent 
commercial species from being placed on the CITES list (FAO, 2000).



Box 2.4  TECHNICAL FIXES TO FISHERIES MANAGEMENT 

The history of fisheries management is rich with examples of technical fixes that have achieved 
prominence for a period within a research community and among managers. Some of these, such 
as ITQs, MPAs, and community-based management (CBM), have emerged as a result of the tunnel 
vision of specific disciplines. Each of the fixes may alone, or in combination with other management 
tools, be perfectly adequate and justified in specific situations where the context and management 
concerns match the assumptions and properties of these tools. But when they are promoted as 
universal remedies they cease to be useful tools and enter the category of technical fixes, diverting 
attention away from the full range of potential solutions to a particular management problem. Fixes 
are not likely to adequately represent the complexity of a problem, nor are they likely to solve a 
range of problems simultaneously.

Fixes become hammers looking for nails, i.e. solutions looking for problems in the hands of their 
promoters. In these cases problems become diagnosed through the lens of the preferred fix. Fixes 
focus on a specific element although the problem may require a multifaceted approach. Fix proposals 
have been offered to fishery managers, often in an advocatory manner and as global solutions, 
leading managers to grasp such solutions as the technical fixes to their complex problems. After 
implementation, when the fix does not deliver as promised or produces unanticipated negative 
side effects, it may already be too late to turn back. For instance, when common property fish 
resources are turned into private property − a measure endorsed by resource economists as a 
solution to the “tragedy of the commons” − reversing the situation may be impossible for political 
and other reasons.

Source: Degnbol et al., 2006.

Monitoring, control and surveillance (MCS)

The best fisheries management measures and regulations are useless unless they can be enforced 
and/or fishers are willing to comply with them. MCS is not simply the policing of the sea by the state, 
it is an effective fisheries management tool that has its basis in international law (UNCLOS, 1982; FAO 
Compliance Agreement, 1993; and FAO Code of Conduct for Responsible Fisheries, 1995). It involves 
three different tasks: 

 ● Monitoring: a continuous requirement for the measurement of fishing effort and resource yields.

 ● Control: regulatory conditions under which the exploitation of the resource may be conducted.

 ● Surveillance: the degree and types of observations required to maintain compliance with regulatory 
controls imposed on fishing.

Over the past two decades, significant progress has been made with the enforcement of fisheries 
regulations. Regional fisheries management organizations continue to play key roles in these endeavours. 
One of the primary goals of MCS is to reduce IUU fishing.

2.5  Challenges and opportunities in fisheries management:  
 an example for discussion 
Gillett (2010) described the typical situations encountered in the Indo-Pacific region with the management 
of fisheries for live reef food fish. A summary of his study is presented below with the purpose of illustrating 
some of the main challenges encountered in the management of small-scale fisheries. 

Fisheries for live reef food fish target several reef-associated species, including the endangered humphead 
wrasse, Cheilinus undulatus. This species is the largest living member of the family Labridae, with males 
reaching 2 m in length, while females rarely exceed about 1 m (Figure 2.2). C. undulatus was listed in CITES 
Appendix II in 2004 and since then international trade in the species is permitted only if the export will not 
be detrimental to the survival of the species in the wild. For fishes, this has generally been interpreted to 
mean that in the exporting country there must be a functional management plan and associated monitoring. 
However, it is recognized that many states will be challenged to develop such monitoring/management 
for the humphead wrasse. Some of the key features of these fisheries are described below. 17
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Figure 2.2  Male humphead wrasse (Source: SPC/L. Hata). 

Other than activities oriented to the live reef food fish trade, there are few directed fisheries for the 
humphead wrasse. This is owing to its natural rarity and to the inherent difficulty of capturing the fish. 
In most countries where the fish occurs, most of the catch is for domestic use. Fishing for the live fish 
trade is relatively important only in Southeast Asia.

A large number of techniques are used to catch humphead wrasse in Southeast Asia. There is a high degree 
of illegal fishing of this species (especially with cyanide) and a considerable illegal trade. Spearfishing is 
a common technique used to capture the humphead wrasse in the non-live fisheries.

Some 60 percent of the international trade in live reef food fish flows into China via the Hong Kong Special 
Administrative Region (SAR). Live reef food fish enter the trade either as wild-caught fish that are held 
briefly before export (about 50 to 70 percent of the total trade or 15 000 to 21 000 tonnes; undersized 
fish that are grown in cages or ponds until they reach market size (15 to 40 percent of the trade or about 
5 000 to 12 000 tonnes); or, in the case of a few groupers and snappers, reared from egg to market size in 
controlled conditions (10 to 15 percent or 3 000 to 5 000 tonnes). The humphead wrasse is not produced 
under the latter conditions. 

Humphead wrasse is a small but important part of the over-all trade in live reef food fish. Although the 
fish is not even close to being the most important species in terms of volume in the Chinese market, it 
has one of the highest values per unit. In 1997 the leading suppliers of the humphead wrasse to China 
were Indonesia, Philippines, China, Australia and Malaysia. The total recorded international live trade in 
this species ranged from about 58 to 138 tonnes for the years 2000 to 2006. The global domestic trade 
is likely to be at least 50 tonnes, exclusive of Philippines, Malaysia and Indonesia. In addition to its role in 
the live reef food fish trade, the humphead wrasse is valued for several reasons, especially for local food 
and its role in dive tourism. Illegal trade in this species appears to be intense, especially in Indonesia, 
Malaysia and Philippines. Illegal exports from Singapore to China, Hong Kong SAR also occur.

The main threats to the sustainability of fisheries resources caused by the live reef food fish trade are the 
overfishing of the target species and the effects of destructive fishing on the target species, non-target 
species and the reef environment. These threats both limit the productivity of the resource and increase 
the cost of its management. The threats posed by the live reef food fish trade to the humphead wrasse 
resource are similar, but more severe. This is because the prices obtained from humphead wrasse are 
very high, the fish is relatively non-resilient to fishing pressure and it is likely that more destructive fishing 
is associated with this species than for others in the live fish trade owing to the difficulty of capture with 
conventional techniques. The question arises whether this species can be adequately managed and 
monitored for sustainability.

The major difficulty is that few of the major humphead wrasse exporting countries have much functional 
management for small-scale commercial fisheries. 



Exercise:  
A management regime for a humphead wrasse fishery

Guided by the information provided above and below discuss, in small groups, what would be a workable 
management regime for a hypothetical humphead wrasse fishery.

Context:
 ● Country X is an important supplier of humphead wrasse to the live reef food fish trade. Since the 

species was listed in Appendix II of CITES the country is required to comply with CITES requirements 
when exporting the species. Among the requirements is the need to show that the harvest for the 
international trade is non-detrimental to the survival of the species – meaning that the harvest has to 
be biologically sustainable. A functional management regime must therefore be in place for regulating 
the use of the species. 

 ● Individuals are collected by small-scale fishers using a range of gears and methods, including the 
outlawed cyanide fishing. 

 ● The species is of value for different users: fishers and traders in the live reef food fish trade are 
interested in the economic benefits associated with the live export of specimens; the diving industry 
is interested in having as many fish in the water as possible, so as to enhance the tourist experience; 
other small-scale fishers are concerned that the continuous use of cyanide is affecting the health of 
reefs and impacting other food fisheries; and the national management authority considers that an 
effective management and monitoring regime would be extremely costly and may not be justified 
for such a small fishery, especially since much more economically important fishing activity is not 
currently managed.

 ● The government has never played a strong role in the management of small-scale fisheries owing to 
limited human and financial resources. 

Objectives:
Is it possible to reconcile the above interests and agree on a common set of objectives for the fishery? What 
would the management objectives of this fishery look like? You can use role-playing in your discussions.

Management measures:
What type of management measures will be most suitable for achieving the stated objectives?

Monitoring:
What would be the measure(s) used to successfully manage this fishery? What type of information will be 
needed to monitor the performance of the fishery against these measures? 

Reading for discussion in class
Degnbol, P.; Gislason, H.; Hanna, S.; Jentoft, S.; Nielsen, J.R.; Sverdrup-Jensen, S. and Wilson, D.C. 

2006. Painting the floor with a hammer: technical fixes in fisheries management. Marine Policy, 
30 (5): 534−543.

•	 What are the pros and cons of the technical fixes described in the text?
•	 What dimensions should be considered when managing a fishery from a broader perspective?

Exercise: Group discussion
List any conflicts in the access and use of fisheries resources that have occurred in your country/region 
in the recent past. In each case, discuss:

Who were the stakeholders involved?
What were their objectives and interests?
Were there any attempts to resolve these conflicts? Were they successful?
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3.1  Global legal frameworks and  
instruments leading to the EAF
International awareness of the environmental impacts 
of the use of natural resources by society is not new. In 
1972, the UN Conference on the Human Environment, 
held in Stockholm, Sweden, recognized that “man has 
acquired the power to transform his environment in 
countless ways and on an unprecedented scale”. These 
concerns were also very relevant for fisheries because a 
number of fish stocks had been overexploited in immediate 
post-war times. The Stockholm Conference also stressed 
that “economic and social development is essential for 
ensuring a favorable living and working environment for 
man and for creating conditions on earth that are necessary 
for the improvement of the quality of life”. In coupling the 
need for sustainable use with that of human development, 
the Stockholm Conference laid the basis for the concept 
of sustainable development, a definition which appeared for the first time in 1987 in the Report of the 
World Commission on Environment and Development: “development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs.”

In the context of fisheries, sustainable development principles have been reflected in international 
instruments and in the work of inter-governmental organizations along at least three main strings of 
the international policy arena. These are the legal, environmental and management aspects of fisheries 
(Figure 3.1). The legal string originates with the United Nations Law of the Sea Convention (UNCLOS, 
1982); the environmental string with the UN Conference on Environment and Development (UNCED, 
1992); and the fisheries management string, guided by FAO, has the Code of Conduct for Responsible 
Fisheries (FAO, 1995) as a key milestone.

After the UN Conference on the Human Environment first placed concerns for environmental degradation 
as a result of human development on the global policy agenda, in 2000, at the Fifth Conference of the 
Parties to the Convention on Biological Diversity (CBD), participating countries agreed on the guiding 
principles of an ecosystem approach for managing land, water and living resources. Then, at the World 
Summit on Sustainable Development (WSSD), held in Johannesburg in 2002, countries committed to 
implement an ecosystem approach to fisheries. Such commitment was reaffirmed during the United 
Nations Conference on Sustainable Development (Rio +20) held in Brazil in 2012. 

With respect to the legal string, UNCLOS has provisions for the sustainable use of target stocks and also 
takes into account non-target species and species interactions. The UN Fish Stocks Agreement of 1995 
notes the importance of preserving biodiversity, maintaining the integrity of marine ecosystems and 
minimizing risks. As part of this string, the United Nations open-ended Informal Consultative Process on 
Oceans and the Law of the Sea (UNICPOLOS) was appointed by the United Nations General Assembly 
(UNGA) in 1999 to “deal specifically with developments in ocean affairs and the law of the sea”. In 2006, 
UNICPOLOS dealt specifically with “ecosystem approaches and oceans”, with the aim of building a 
common understanding on the ecosystem approach and to close implementation gaps.

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student will have a basic 

understanding of the concept 
of an ecosystem approach to 

fisheries (EAF), including its key 
principles and challenges. 

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 3

UNIT 3: INTRODUCTION TO THE ECOSYSTEM 
APPROACH TO FISHERIES
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Responding to concerns and problems within the fisheries sector, but also inspired by the developments 
that were taking place in the environmental arena, FAO (as the United Nations specialized agency dealing 
with food, agriculture and fisheries) started the process of expanding the fisheries management paradigm 
in 1992. The resulting non-binding Code of Conduct for Responsible Fisheries (CCRF) was adopted in 
1995. Its key principles are related to the need for management to conserve ecosystems; for sustainable 
exploitation that focuses not only on target species, but also deals with non-target species and associated 
ecosystems; for taking responsible action in the absence of scientific evidence and basing decisions on 
the best scientific evidence; for taking account of traditional knowledge; and for transparency and caution 
in decision-making. Aware of the difficulties experienced in incorporating the above principles into practical 
fisheries management, a need was identified for initiating processes and activities that would facilitate 
their implementation. The Reykjavik Conference on Responsible Fisheries in the Marine Ecosystem 
(2001) can be considered an attempt to build a bridge between the commitments on sustainable use 
that countries had agreed to over the years and their actual implementation within the fisheries sector. 
The Conference led to the first FAO guidelines for the application of EAF in 2003 (FAO, 2003), followed 
by a simplified version (FAO, 2005) and a Toolbox for EAF implementation (FAO, 2012). EAF is seen as a 
practical approach for the implementation of the CCRF. 

Figure 3.1  Schematic representation of developments in international instruments relevant to the ecosystem 
approach to fisheries (modified from Bianchi, 2008). 
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3.2  Definition of EAF
EAF is a risk-based management planning process rooted in the principles of sustainable development. 
According to FAO (2003): “An Ecosystem Approach to Fisheries strives to balance diverse societal 
objectives, by taking into account the knowledge and uncertainties about biotic, abiotic and human 
components of ecosystems and their interactions and applying an integrated approach to fisheries within 
ecologically meaningful boundaries”.

FAO (2003) also states that: “the purpose of EAF is to plan, develop and manage fisheries in a manner 
that addresses the multiplicity of societal needs and desires, without jeopardizing the options for future 
generations to benefit from marine ecosystems”. 

The above definitions clearly indicate that EAF addresses both human and ecological well-being and merges 
two paradigms: that of protecting and conserving ecosystem structure and functions and that of fisheries 
management that focuses on providing food, income and livelihoods for people. Thus the EAF highlights 
and reorganizes the principles of sustainable development, making their application more imperative. 

Key features of the EAF can be summarized as follows: 

 ● it is participatory, at all levels of planning and implementation;

 ● it is comprehensive, ensuring that all key components of the fishery system are taken into account, 
including those related to the ecological, social-economic and governance dimensions, while also 
taking into account external drivers;

 ● it encourages use of the “best available knowledge” in decision-making, including both scientific 
and traditional knowledge, while promoting risk assessment/management and the notion that 
decision-making should take place even when there is a lack of detailed scientific knowledge;

 ● it promotes the adoption of an adaptive management system and stresses the importance of 
establishing feed-back loops at different time scales so as to adjust tactical and strategic performance 
based on past and present observations and experiences.

3.3  EAF principles
The main principles of EAF are reflected in the above definitions. Following Bianchi (2008) they are 
organized below according to three main frameworks: normative, operational and cognitive.

Principles in the normative framework capture high-level conceptual objectives, as reflected in international 
and national legislation:

•	 Maintaining ecosystem integrity: implies maintenance of biodiversity in all its aspects (habitat, species 
and genetic) and maintenance of ecological processes that support biodiversity and productivity.

•	 The principle of equity (balancing diverse societal objectives) implies both the intra-generational equity, 
i.e. fair distribution of rights between various sections of society at present; and inter-generational 
equity, or the need to make sure that future generations will be able to draw the same benefits from 
aquatic ecosystems as the present generation.

In the operational framework are the guiding principles for operationalizing the EAF in terms of institutions, 
processes and resources:

•	 Application of the precautionary approach, implying that where there are threats of serious irreversible 
damage, the lack of full scientific knowledge shall not be used as a reason for postponing or failing 
to take steps to prevent environmental degradation.

•	 The need to move towards adaptive management systems, given the complexity and dynamics of 
ecosystems and society and the difficulty in predicting outcomes of different management measures.

•	 Ensure compatibility of management measures across the resource/ecosystem range. Also implied 
is the need to collaborate regionally when resources and ecosystems are transboundary.

•	 The need for broader stakeholder participation in the management process, including data collection, 
knowledge building, option analysis, decision-making and implementation.

•	 Using incentives as complementary management measures to support positive behavioural change 
(see section on management measures).

•	 Coordination and harmonization across sectors (sectoral integration), considering that resources and 
ecosystems may be subject to human activities other than fisheries.
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None of the principles that underlie the EAF are new and they can all be traced back to earlier instruments, 
agreements and declarations. However, the implementation of these principles lags behind their formulation 
in international instruments. EAF has evolved from existing fisheries management practices. One of the 
objectives of this course is to dispel the perception that EAF is difficult, if not impossible, to implement 
by showing how this can be done in a practical and useful way.

Box 3.1  ADAPTIVE MANAGEMENT 
IN PRACTICE

“All good fishers learn from their successes and 
failures. A fisher will try a new fishing method, 
for example, monitor the results, and see how 
the results compare to what was predicted to 
happen. Based on the new information, the 
fisher may accept the fishing method, may 
adapt the fishing method to improve on it, or 
may reject it. This learning and adaptation is 
the basis for adaptive management. Adaptive 
management goes one step further and relies 
on systematic feedback learning and the 
progressive accumulation of knowledge for 
improved fisheries management. Adaptive 
management [can] relies on deliberate 
experimentation followed by systematic 
monitoring of the results from which the 
fisheries managers and fishers can learn. 
Adaptive management is participatory, involving 
fishers as partners with fisheries managers 
in the management process.” (Pomeroy and 
Rivera-Guieb, 2006.)

Box 3.2  A PRECAUTIONARY 
APPROACH TO FISHERIES

A central element of the precautionary 
approach is that management should err on 
the side of conservation, particularly when 
there are risks of considerable and irreversible 
changes to an ecosystem caused by a fishery 
activity. That does not imply however that no 
fishing can occur until all potential impacts 
are evaluated and considered negligible. 
The sound application of the precautionary 
approach to fisheries involves practical 
measures such as: requiring that all fishing 
activities be subjected to prior review and 
authorization; that a management plan is 
in place for every fishery, detailing clearly 
the management objectives and how 
the fisheries impacts will be assessed, 
monitored and mitigated; and that interim 
measures be established, using the best 
available knowledge, until a management 
plan becomes operational. (FAO, 1996.)

The cognitive framework relates to the acquisition of information, analysis and translation into knowledge 
that is usable by society. The following principles are necessary requirements for improving the information 
base for EAF implementation:

•	 Improving scientific understanding of ecosystems in all their components.

•	 Encourage research on selective and environmentally safe gear and practices.

•	 Move from a predictive to an adaptive science framework, involving the use of methods to support 
decision-making in conditions of high uncertainty (e.g. fuzzy logic, Bayesian belief networks, etc.).

The reasons for the delay in the implementation of EAF are many and compounding. One aspect is related 
to the distance between the discourse at the international level and what actually happens on the ground. 
The EAF framework reorganizes principles of sustainability that, although present in existing international 
instruments, had been largely neglected at the policy and management levels. The EAF can be considered 
an attempt to build a bridge between those commitments and their actual implementation. 

3.4  Why an EAF is required
Interest in EAF has been motivated by several issues, most prominently:

 ● increased awareness of the importance of interactions between fishery resources and between 
fishery resources and the ecosystem within which they exist;

 ● recognition of the wide range of societal objectives for, and values of, fishery resources and marine 
ecosystems within the context of sustainable development;

 ● poor performance of current management approaches as witnessed by the poor state of many 
of the world’s fisheries (see Unit 1); and

 ● recent advances in science, which highlight knowledge and uncertainties about the functional 
value of ecosystems to humans (i.e. the goods and services they are capable of providing).



According to Staples (2010), there are four pillars of best 
practice that need to be in place to ensure success in 
implementing EAF. These are:

1. Institutional structure;

2. Enabling legislation, policies and plans;

3. Coordinating and linkage mechanisms; and

4. Compliance mechanisms.

Institutional structure

Institutional structures for both government and the 
private sector need to be in place at a minimum of five 
levels, namely global, regional, national, state/provincial 
and local/district. At the national level, the ideal setup is 
to have fisheries and environmental responsibilities in the 
same organization (e.g. the same department) but if these 
are separated the government fisheries organization, at 
the very least, must have in place a management unit, 
an administrative unit (licensing and fees), a research 
unit and a compliance unit1.

The fishing industry and communities (including both 
large-scale industrial fisheries and small-scale artisanal 
fishers) also need to be well-organized so that they can 
be represented in fisheries management planning and 
implementation. Non-governmental organizations (NGOs) 
and/or Civic society organizations (CSOs) also need to 
have structures that can provide training, coordination 
and assistance where most needed.

3.5  Institutional arrangements in support of an EAF 
The move from conventional fisheries management towards an ecosystem approach to fisheries 
management will likely imply some changes to the current institutional framework governing the use of 
fisheries resources. According to De Young et al. (2008), the increased management scope of EAF will 
imply the need for: 

 ● increased coordination, cooperation and communication within and between relevant institutions 
and resource user groups in the planning process and in implementation;

 ● more information regarding the ecosystem and the factors affecting it; 

 ● incorporation of uncertainties into the decision-making process owing to the increase of factors 
(predator-prey relationships, nearby activities such as agriculture and their impact on the ecosystem, 
etc.) causing uncertainties; and

 ● ways of involving the wider definition of stakeholders in decision-making and management.

The institutional framework for the implementation of EAF should be guided by the principles and 
internationally accepted standards for responsible governance practices. Such principles and standards 
are included, for example, in the FAO Voluntary Guidelines on the Right to Food, the Code of Conduct for 
Responsible Fisheries and the Voluntary Guidelines on the Responsible Governance of Tenure of Land, 
Fisheries and Forests in the Context of National Food Security. From a rights-based perspective (FAO, 
2014), the decision-making process should comply with the seven PANTHER principles: Participation, 
Accountability, Non-discrimination, Transparency, Human dignity, Empowerment and Rule of law. These 
principles are briefly explained by FAO as:

•	 Participation requires that everyone 
has the right to subscribe to 
decisions that affect them.

•	 Accountability requires that 
politicians and government officials 
be held accountable for their actions 
through elections, judicial procedures 
or other mechanisms.

•	 Non-discrimination prohibits 
arbitrary differences of treatment 
in decision-making.

•	 Transparency requires that people 
are able to know processes, 
decisions and outcomes.

•	 Human dignity requires that people 
be treated in a dignified way. 

•	 Empowerment requires that they 
are in a position to exert control over 
decisions affecting their lives.

•	 Rule of law requires that every 
member of society, including 
decision-makers, must comply with 
the law.

1 Research and compliance can be outsourced to other providers as long as they are the responsibility of the fisheries 
organization. 25
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Ideally, fisheries management should be carried out under a co-management arrangement between 
government and private stakeholders (industry in the case of large-scale industrial fisheries and fishing 
communities in the case of small-scale artisanal fisheries). The Australian Fisheries Management Authority 
(AFMA) is a good example of this type of structure.

Enabling legislation, policies and plans

Legislation and policy

At its broadest level, legislation must recognize and support the authority of the State as the agency 
responsible for fishery management. This is known as the “public trust doctrine” which is based in 
common law in many western countries and empowers the State to be responsible for the common 
property resources of a nation. This authority allows the State to assign rights to individuals or groups 
and forms the basis for laws and regulations that relate to many aspects of a fishery, including fishery 
management interventions such as the allocation of uses and users (permits and quotas), enforcement 
of laws and regulations and the promotion of management plans and objectives.

As with organizational structure, policies and legislation must be in place at five levels – global, regional, 
national, state/provincial and local/district. At higher levels, more formal agreements and instruments 
will be important, while at lower levels, more informal policies and customary laws should be supported. 

Legislation at the national and state/provincial levels also needs to support the different rules and regulations 
that may be used to implement EAF. It needs to ensure the key principles of the FAO Code of Conduct for 
Responsible Fisheries are expressed in national and provincial law, including the precautionary approach, 
the ecosystem approach, protection of biodiversity and preservation of long-term stock sustainability.  
It should provide a statutory base for stakeholder consultation, especially co-management and give statutory 
force to fishery management plans or, ideally, EAF management plans; specify decision-making processes, 
especially for licensing; increase transparency; and where appropriate, create new institutional structures, 
such as independent, self-financing co-management authorities (fishery management authorities) and 
cost recovery programs.

One good example of national legislation that is conducive to the implementation of EAF is the Magnuson-
Stevens Fishery Conservation and Management Act (MSA), which is the primary law governing marine 
fisheries management in United States federal waters. 

Planning

EAF requires setting up some form of a fisheries management system that allows a systematic cycle 
of planning, implementation and monitoring. In general, it will be the fishery organization that will build 
this capacity and initiate the process, in cooperation and consultation with other organizations and major 
stakeholders, including NGOs. However, in many fishery organizations this important part of implementing 
EAF is often overlooked.

Six steps are required to develop an effective EAF management plan (covered in Units 4 to 7): 

Step 1. Scope the fishery − identify the fishery characteristics, its area and stakeholders

Step 2. Identify the issues in the fishery

Step 3. Prioritize the issues through a risk assessment

Step 4. Set operational objectives, indicators and benchmarks (performance measures)

Step 5. Select management actions to meet the objective

Step 6. Monitor, assess, report and review. 

The whole process is based on adaptive management, which is “learning by doing”, and is closely linked to 
the precautionary principle. Canada provides a good example of fisheries management planning. Integrated 
fisheries management plans (IFMPs) are the main fisheries management strategy of the Department 
of Fisheries and Oceans (DFO). These plans identify goals relating to conservation, management and 
science, as well as resource management, protection and conservation measures. IFMPs also determine 
resource distribution between various users and areas.



Coordination and linkage mechanisms

Whatever the organizational structure, some mechanism for coordinating across the organizations at 
different levels (horizontal coordination) and between levels (vertical linkages) is essential. In an EAF 
context, the network of stakeholders is complex, both in terms of vertical linkages (national to local), and 
horizontal coordination (between different organizations and users of the natural resources) as well as 
in terms of geographic coverage. Communication and information exchange is critical for success but 
much more work is needed to determine what the information needs of the different stakeholders are 
and how best to manage a huge amount of information. Coordinating and linkage mechanisms, both in 
terms of how the players will be organized and the rules and regulations governing their activities, must 
be set up and understood by all. 

Compliance mechanisms

In any institutional arrangement, a strong MCS component is required to ensure that the outcomes of 
setting up the right structures, having enabling policies and legislation and having coordinating and linking 
mechanisms are complied with. In coastal fisheries this is often aimed at ensuring that the nearshore 
coastal fishery is managed with the support of local fishing communities and district-based resources 
and institutions, while the offshore fishery is managed in combination with national- and provincial-based 
organizations and resources. 

The MCS systems that work best encourage voluntary compliance with fishing rules and move away from 
traditional deterrent and enforcement measures applied by the state (so-called “big stick approaches”), 
especially in areas where law and order is lacking. Instead, a combination of techniques should be employed 
that over time provide a comprehensive MCS system. A key element is to develop a mechanism by which 
the various government organizations, community groups and the private sector can work collaboratively 
and provide leadership. To this end, it is important to promote MCS partnerships at the provincial, district 
and sub-district levels that represent the institutions responsible for MCS activities. The partnerships 
will help allocate MCS resources and functions by improving the coordination and planning for fisheries 
management and MCS, and help develop the sector sustainably.
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3.6  Common myths and realities about the EAF
There are several myths about what constitutes EAF and the requirements for its implementation.  
The examples that follow, adapted from Murawski (2007), represent some of the common misconceptions 
encountered in scientific and management arenas. In each case, comments are made about the reality 
behind the myths. 

Myth: the EAF is not well defined; there are no existing principles and guidelines for implementing EAF

EAF has been extensively defined both in terms of purpose and characteristics. Principles and 
guidelines have been articulated, both at the national and international levels (see for instance 
FAO, 2003; FAO, 2005; SPC, 2010). There are now several examples of the application of 
EAF in individual countries.

Myth: the EAF requires a paradigm shift in management institutions and science support

The EAF is a management framework that can be best achieved through an evolution, not 
a revolution. There is broad agreement, however, that what is needed is mainly a change in 
people’s mindset and that EAF could be implemented with existing institutional arrangements 
for fisheries research and management.

Myth: there is currently insufficient information available to answer ecosystem questions necessary 
for applying an EAF

EAF builds on existing institutions and knowledge and provides a framework for combining 
data collected for a variety of purposes. EAF is about decision-making so as to achieve 
well-defined objectives based on the best available knowledge. Experience shows that 
firm steps can be taken even in data-poor situations, through the careful consideration of 
precautionary measures, the monitoring of the effects of such measures and the adoption 
of adaptive management strategies.

Myth: it is very difficult, if not impossible, to establish the boundaries necessary to implement EAF

Fisheries management problems should be dealt with at the appropriate spatial and temporal 
scales. The scope of the problem will determine the size of the area to be managed. Experience 
shows that successful implementation of EAF will require that policies, management strategies 
and actions are integrated across the different scales (from local to regional) within the 
overarching ecosystem boundary.

Myth: MPAs are essential components of EAF

EAF is not limited to MPAs and MPAs are not necessary to implement EAF. MPAs are just one 
of several ecosystem and fisheries management tools. Other valid tools under an EAF include 
harvesting restrictions, extraction quotas, activity prohibition areas, gear prohibitions, etc.

Myth: EAF is only about the ecological impacts of fisheries and does not account for human 
dimensions of fisheries management

Contrary to this view, EAF is primarily about managing human activities and its implementation 
requires that a full set of social and economic objectives and issues are identified and 
prioritized so that they may be reconciled with the ecological issues. The importance of the 
socio-economic and institutional dimensions cannot be overemphasized because many of 
the issues affecting the sustainability of a fishery have their roots in ill-functioning institutions 
and communities.

3.7  Comparison with other approaches 
As explained above, the guiding principles of the ecosystem approach have emerged from different policy 
arenas and are now widely accepted as the basis for modern natural resources management. 

A number of approaches have developed in the past decades that incorporate these principles, each 
with a different emphasis. Some examples are ecosystem-based management (EBM), ecosystem-based 
fisheries management (EBFM), EAF, integrated coastal zone management (ICZM) and integrated oceans 
management (IOM).



There is one major distinction between approaches specific to a sector as compared to those that are fully 
holistic (cross-sectoral). In the first case, a given sector or sub-sector is placed into an ecosystem context 
(e.g. EAF and EBFM), meaning that fisheries are managed consistently with the overall principles and 
objectives set for a given ecosystem (Fig. 3.2). Interactions with other sectors are considered and, where 
relevant, are established for harmonization purposes. On the other hand, the cross-sectoral approach 
(EBM, ICZM, and IOM) considers, in an integrated and holistic manner, all human activities impacting on 
a given ecosystem simultaneously. Both sectoral and cross-sectoral approaches are important and should 
be viewed as complementary to achieve sustainable development goals. The science and institutional 
arrangements for their implementation will differ, with the cross-sectoral approach adding an additional 
layer of complexity as compared to the sectoral approach.

Figure 3.2 Examples of different approaches according to whether they are cross-sectoral (above the 
line) or sectoral (below the line). 

Other types of approaches have been applied to fisheries management and sometimes advocated as the 
solution to fisheries problems. They include, for instance, community-based fisheries management, co-
management, sustainable livelihood approach, territorial use rights, marine protected areas, etc. However, 
these approaches address very specific issues or situations and do not represent an overarching and 
holistic framework such as the EAF. 

3.8  Threats to implementing EAF
Although the need to progress towards EAF implementation has been widely recognized, effective 
implementation has not been free of obstacles. Some of the key impediments to EAF implementation 
are discussed below.

•	 The mismatch between expectations and resources (both human and financial). EAF has much 
to offer, but a lack of investment in the process will certainly slow progress and might ultimately 
mean failure. EAF is a long-term commitment with long-term benefits and it may be difficult to 
convince governments of its benefits. This is because governments typically work in shorter cycles 
and tend to prioritize short-term socio-economic objectives.

•	 Difficulties with reconciling the competing objectives of multiple stakeholders may be anticipated. 
In many cases the participatory process may not be enough to find compromises and satisfy all 
stakeholders. EAF planning often involves working with stakeholders with varying degrees of 
information, power and political influence. Conflicts may require higher-level intervention so that 
the relative priorities and possibly compensation may be determined.
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•	 Inadequate or ineffective participation of stakeholders in the development and implementation of 
EAF may occur, even when competing objectives can be reconciled. 

•	 Insufficient knowledge, especially a lack of information about the ecological and human dimensions 
of EAF, can be a serious problem when managing fisheries and this is often compounded by a 
lack of capacity for the compilation and analysis of information. Uncertainties resulting from a 
lack of information and capacity affect the ability to identify and select cost-effective measures 
for addressing fisheries problems. They require the adoption of precautionary measures that can 
cause substantial social and economic difficulties for some stakeholders and make it difficult to 
implement EAF.

•	 Insufficient education and awareness will also be a problem. This will apply to all stakeholders that 
exercise their responsibility in fisheries management.

•	 Equity issues will always be difficult to resolve when apportioning responsibility for ecosystem 
degradation between fisheries and other economic activities.

•	 Determining the boundaries of the ecosystems and of the jurisdictions of the management authorities 
(including the jurisdictions of the different authorities responsible for competing sectors) will 
continue to be a challenge.

•	 Illegal stakeholder behaviour, including illegal fishing, lack of implementation of flag/port state 
responsibilities and misreporting, are common impediments to fisheries management. 

•	 Poverty can be a threat in circumstances where the role and capacity of fisheries to alleviate 
poverty are not adequately considered in policy making. While poor coastal communities have 
few other options to derive livelihoods, fishing will continue to be the occupation of last resort for 
growing and displaced populations, resulting in excessive fishing effort, depletion of resources 
and ecosystem degradation.

Exercise

 ● Why has the proclamation of 200 mile EEZs not resulted in more effective fisheries management?

 ● If you were the minister of fisheries for your country what would be your priorities for the next 
5 years? Report back to the class and make a list of objectives.

 ● Read the following news, taken from a country in South America, and discuss how precaution 
is being exercised by each stakeholder.

“The president of the Federation of Fishermen requested the Secretary of Environment 
for the suspension of decree 41.072 prohibiting fishing for catfish and Dorado in the State.

“We know that there is no evaluation of the impact of the fisheries on the species, and 
we question why the ban.” 

According to the Secretary, “the ban was adopted to avoid threatening the species, which 
were abundant in the past and became scarcer because of different sources of impacts, 
including from fisheries”. 

The Secretary of Environment is commissioning a study to evaluate the impacts of fishing 
and, based on that, will decide if the ban should be lifted or not. 
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4.1  What is a fisheries management plan  
(FMP)?
Planning is an essential part of fisheries management. 
This section of the course covers the central elements 
of the planning process, with steps and activities detailed 
in the following sections. The process of planning can 
have many subsidiary outcomes, from the generation 
of new knowledge about the fishery and its threats, to 
the engagement and organization of stakeholders. But 
the main result of the process is the development of a 
management plan. The management plan is the tool that 
will guide the implementation of agreed management 
arrangements, helping managers to make more informed 
decisions for the sustainable use of fisheries resources. 

As defined by FAO (FAO, 1997), a fisheries management 
plan is “a formal or informal arrangement between a 
fishery management authority and interested parties 
which identifies the partners in the fishery and their respective roles, details the agreed objectives 
for the fishery and specifies the management rules and regulations which apply to it and provides 
other details about the fishery which are relevant to the task of the management authority”. 

Depending upon the jurisdiction and the fishery, this management plan may need to be a formal, legal 
document that in some cases requires parliamentary approval. At the other end of the spectrum, it may 
be as simple as a list of activities agreed to, and maintained by, the local community leadership.

It is therefore necessary to determine what level of formality is required for the management plan to 
ensure that the specific arrangements are both legally and socially enforceable by the relevant authority 
or groups. This may involve a central management authority, local/regional authorities or local community 
leaders or some combination of these. There is little chance of success if the plan is not endorsed by 
those who interact with, monitor and “police” the people undertaking the fishing activities. As stated by 
Pomeroy and Rivera-Guieb (2006) “any plan or agreement is only as good as the process that generated it”. 

4.2  Developing a fisheries management plan
The process of developing or modifying a management plan requires a series of iterative steps to be 
carried out by managers or by a management body established for this purpose, with the support and 
active participation of stakeholders. Four main steps have been defined for the EAF planning process 
(Figure 4.1). These are presented below and the objective of each step is described. 

1. Initiation and scope: to generate an agreed and clear definition of the fishery plus a shared understanding 
of the social, economic and ecological objectives to be achieved. 

2. Identification of assets, issues and priorities: to identify all relevant resource assets, community 
outcomes and the issues affecting their management, and determine priorities for direct actions to 
best achieve objectives.

3. Development of a management system: to develop a management system to cost-effectively deal 
with all high priority issues, including setting clear operational objectives and indicators and assessing 
the merit of alternative management options.

4. Implementation, monitoring and performance review: to document the actions required to implement 
the management system, monitor their completion plus evaluate and report on their performance in 
delivering acceptable community outcomes. 

UNIT 4: INTRODUCTION TO FISHERIES MANAGEMENT 
PLANS
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Figure 4.1  Steps in the EAF planning process. 

These steps, and the tools that can be used in their development, will be dealt with in detail in the following 
units of the course. The end result of this process should be a plan that provides the required guidance 
to fisheries managers and which is endorsed by all parties concerned. 

The next section provides more detailed information on the suggested contents of a fisheries management 
plan. 

4.3  Contents of a fisheries management plan
Although there is no blueprint for formulating a fisheries management plan, there are some basic elements 
that have to be included, as suggested by FAO (FAO,1997). 

At a minimum, a fisheries management plan should contain:

 ● A description of the fishery, especially its current status and any established user rights.

 ● The management objectives.

 ● How these objectives are to be achieved (management measures and rules).

 ● How the plan is to be reviewed and/or appealed. 

 ● The consultation process for review and appeal.
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This structure is valid for any management plan, whether it is based on a target-resource oriented approach 
or on an ecosystem approach.

In the section below, a more comprehensive structure for a fisheries management plan is described. Its 
suggested content includes the main topics that will be discussed during the course. The proposed length 
of each section is only a suggestion; in principle the plan should be a short document that contains the 
vital information necessary to understand its purpose and ensure it is comprehensive and operational. 
Any detailed information that is relevant to the plan may be either referenced in the text or included as 
an annexure to the plan. At the end of the course students should be capable of undertaking the tasks 
required to complete a management plan as outlined below. 

1. Title
The title should be concise and descriptive and indicate the type of enterprise (e.g. artisanal, industrial), 
the type of gear (when applicable), target species and the geographical area of operation of the fishery 
covered by the plan. Examples are:

i. Management plan for the artisanal shrimp fisheries of Lagoa dos Patos, Brazil

ii. A management plan for fisheries targeting small and medium pelagic fish in Kenyan waters

iii. Marine small-scale fisheries sector management plan for Liberia

iv. A management plan for the Australian northern prawn fishery.

2. Description of the fishery
This section should include a description of the area of operation of the fishery, socio-economic status of 
the people dependent on the fishery, economic importance of the fishery to the country, jurisdiction and 
the ecosystem in which the fishery occurs. It should also include a description of the resources exploited, 
including target species and bycatch species, the types of fleets and fishing technologies and trends 
in catches, effort and resource abundance indicators (e.g. CPUE). Updated information on the status of 
stocks, critical bycatch species and other interactions with the ecosystem should be also presented in 
this section. Graphs, tables and maps can be used to summarize the information. 

Finally, this section should provide an overall summary of the current main problems pertinent to the 
management of the fishery. Further details about the problems will be provided in section 4.

Most of this information would be available at the end of the scoping phase of the planning process (Unit 5). 

Suggested length: 2 to 5 pages.

3. Policies and legislation
This section should describe the legal framework within which the fishery operates and the institutional 
and administrative frameworks for fisheries management. Important information to include is the current 
body of laws that provide for management, MCS and enforcement, and the roles and responsibilities 
of the government agencies and co-management bodies (if applicable) in each of these management 
functions. This section should describe, for instance, how access rights operate, including the nature of 
rights granted and details of those holding the rights.

It is also desirable to contextualize the management plan in relation to relevant national and international 
policy requirements. The national policies that set out the principles on which the fishery is managed should 
be described, as well as the international conventions and agreements ratified by the country that are of 
direct relevance to the fishery (e.g. UNCLOS, FAO CCRF, EAF, CITES, etc.). It should be demonstrated 
that the plan complies with the objectives of national fisheries and adheres to the principles agreed in 
international instruments. 

Most of the information for this section would be available at the end of the scoping phase of the planning 
process (Unit 5).

Suggested length: 2 to 5 pages.



4. Description of the process leading to the plan
This section should describe the steps that were taken to develop the management plan, detailing any 
background studies, consultations and workshops that were held during the course of developing the 
plan. The list of people and organizations that participated in the elaboration of the plan and endorsed the 
final document should be also acknowledged. This section should be the last one to be described, after 
the completion of all the steps of the planning process outlined above.

Suggested length: 1 to 2 pages.

5. Management issues and problems
This section should include a clear description of the priority issues for fisheries management that were 
identified during the planning process, detailing their causes and consequences. As the plan will be 
centered on addressing these main priority issues, it is important that issues are precisely defined to 
avoid doubts about their meaning. Separating the issues from the causes and consequences helps clarify 
their meaning. For instance:

Priority issue: overfishing of the stock of pink shrimp.

Causes: excess fishing capacity in the industrial and artisanal sector; capture of small size shrimp in 
artisanal beach seine fisheries.

Consequences: increased risk of stock collapse; loss of jobs; decrease in economic revenue and profitability 
of the fishery.

Management measures are designed to address the causes of the issues/problems and/or to mitigate 
their consequences. It is possible that during the EAF planning process many of the priority issues have 
common causes. These interconnections should be demonstrated and the main causes highlighted as 
a focus of interventions.

Most of the information in this section will be obtained during the second step in the EAF planning 
process (Unit 6).

Suggested length: 2 to 5 pages (plus any supporting tables and text as annexes).

6. Goals and objectives
Management goals and objectives should be specified, taking into account policy goals (number 3, above) 
and the main issues/problems (number 5). 

A goal is a general statement of the desired state towards which the stakeholders are working. It is 
sometimes called a long-term objective or development objective. In some instances there may be multiple 
goals, but it is usually best to have only one goal. A good goal meets the following criteria: 

•	 Visionary: outlining the desired state towards which stakeholders are working;

•	 Relatively general: broadly defined to encompass all objectives and activities;

•	 Brief: simple and succinct so that it can be easily communicated and understood by stakeholders;

•	 Measurable, to some extent: defined so that changes can be quantitatively assessed.

An example of a goal is: “To improve the well-being of fishing communities through economic development 
while ensuring the availability of fish for future generations.”

Objectives are specific statements that set out the achievements that are desired. They can be of two 
types: conceptual objectives, a high-level statement of what is to be achieved in a given fishery context; 
and operational objectives, which have a more practical interpretation. Realization of objectives should 
lead to the fulfillment of the goal. A good operational objective should meet the following criteria:

•	 Impact oriented: represents desired changes in critical factors that affect the goal; directly linked to 
the priority issues defined in Unit 4;

•	 Measurable: defined in relation to some standard scale (numbers, percentages, fractions or all/
nothing states);
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•	 Time-limited: achievable within a specific period of time;

•	 Specific: clearly defined so that all people involved have the same understanding of what the terms 
in the objectives mean.

In principle, at least one operational objective should be developed for each priority issue identified in 
Unit 4. An example of an objective is: “To maintain the biomass above the level that will generate the 
maximum sustainable yield (MSY)”. 

Goals and objectives are one of the outcomes of step 3 in the EAF planning process (Unit 7).

Suggested length: 1 to 3 pages.

7.  Activities
Activities for each objective, with assigned responsibilities, should address each of the priority issues 
of the plan. Activities may include a wide range of actions and measures such as fisheries and coastal 
area management; community and economic development; alternative and supplementary livelihoods; 
social empowerment and capacity building; advocacy and networking; institution building; etc. Examples 
of management measures are discussed in Unit 3.

Many different activities may be needed in order to achieve the desired objective. It is best to arrange the 
activities in the sequence in which they are expected to occur in order to reach the objective. For instance, 
to achieve the objective “restrict location of fish harvesting” for a given artisanal fishery, two activities will 
be necessary: (i) hold meetings with community members to discuss the option of declaring sanctuaries 
in part of the fishing ground; and (ii) designate sanctuary areas based on traditional fishing grounds. 

It is also desirable to define, as much as possible, the logistic arrangements for the implementation of 
the activities, including:

•	 Who will do the activity?

•	 How the activity will be carried out?

•	 Who is responsible for the activity?

•	 When and where will the activity take place?

Activities should be organized in a timeline that shows a point in time at which each task should be 
undertaken. 

It is also possible to include a budget in the management plan. Considering that financing is one of 
the main obstacles to implementing management plans, the inclusion of a detailed budget can help to 
evaluate current financial resources and constraints and therefore facilitate the search for alternative or 
additional sources of funding. The budget can be organized by objective, with each activity having an 
associated cost for staff salaries, equipment, supplies, travel, etc., similar to a project budget.

The activities of a management plan are one of the outcomes of steps 3 and 4 of the EAF planning 
process (Units 7 and 9).

Suggested length: 5 to 10 pages (plus any supporting tables and text as annexes).

8. Decision rules and procedures
Some management measures need to be accompanied by decision rules on how they are to be applied. 
The rules should state the management action that should be taken under different scenarios. Such rules 
are often determined by the value of an indicator in relation to a reference point (see Unit 9). The decision 
rule should indicate how the management measure is to be determined, the data that must be collected 
and how the data will be used to determine the measure. For instance, a decision rule for the definition 
of a TAC in a given year could be: TAC = 10 percent of the stock biomass estimated in the previous year 
by acoustic surveys; TAC = 0 (zero) if biomass is below 20 percent of the estimated virgin stock size. 
Rules can also be used to define the start and end of a fishing season, for instance, and based on the 
results of the monitoring of the size of individuals in the stock (e.g. shrimp). By adopting such rules, one 
avoids unnecessary short-term reviews and amendments of the plan to accommodate changes in the 
status of resources.



Besides describing decision rules, this section should also describe the procedure for negotiating decisions 
and managing conflicts. For instance, it should define whether decisions are to be based on consensus 
between stakeholders or by a majority vote. In addition, guidance needs to be provided on the process 
to be followed when managing conflicts, including whether third party arbitration shall be used, or not. 
These types of procedures are usually described in the statute of management bodies, be they a regional 
fisheries management organization or a local co-management arrangement. Where there are no existing 
procedures, this is the appropriate part of the management plan in which they should be elaborated. 

Most of the information related to this section is developed during step 3 of the EAF planning process (Unit 7). 

Suggested length: 1 to 2 pages.

9. Institutional and legal framework
Once activities, rules and procedures have been defined, it is important to review the legal basis for their 
implementation and, if necessary, indicate the adjustments to laws and institutional arrangements that 
are required to make the plan operational. This section should build on the background information on 
policies and legislation (Unit 3) and explain the institutional and legal framework that supports the plan. 
Activities concerning access rights, customary/traditional management arrangements, protected areas, 
co-management, cross-sectoral arrangements (e.g. ICZM) need particular attention because they may 
imply changes to, or the development of, new legislation. The plan should stipulate the manner in which 
these changes will be implemented and indicate, for instance, the steps that will be taken to have a new 
ordinance or decree approved. 

The types of procedures for enforcement and compliance also need to be specified. This involves describing 
the MCS systems in place to ensure that the requirements of the management plan are implemented.  
It also involves defining the types of sanctions and penalties that can be applied in case of non-compliance 
with the management measures. In cases where these procedures are already defined in the legislation 
(Unit 3), the specific ordinance/decrees should be referenced in this section. 

The implementation of EAF management plans requires a consideration of the institutional structures and 
processes beyond the scope of the fishery or target resource. For example, in instances where one fishery 
captures a bycatch species that is the target of another fishery, there must be an institutional arrangement 
to coordinate the management of both fisheries. It is also essential to link the management plan to 
other plans dealing with the coastal environment or non-fisheries marine resources. In cases of fisheries 
targeting transboundary, straddling or highly migratory stocks for which management arrangements have 
been defined bilaterally or by competent regional fisheries organizations, it is important to harmonize the 
measures in the plan with the management arrangements in place for these stocks in other jurisdictions. 
For example, harmonizing closed seasons for fisheries in neighboring countries may help curb illegal 
fishing by fishers from neighboring states.

Most of the information related to this section is developed during steps 1 and 4 of the EAF planning 
process (Units 5 and 9). 

Suggested length: 2 to 5 pages.

10. Monitoring and evaluation
Management plans must be monitored if they are to be kept on track, and evaluated if there is to be 
learning from successes and failures. One key step in the development of a plan for monitoring and 
evaluation involves agreeing on indicators, reference points and performance measures related to each 
objective. This will allow for an assessment of the performance of the fishery and determine whether it 
is achieving its objectives. A good indicator should track the key outcome identified in an objective and, 
when compared with agreed reference points, provide a measure of how well fisheries management is 
performing. Another important aspect of the monitoring plan is to agree on the data or information to be 
used in the monitoring, how the data will be collected and the information to be generated. This involves, for 
instance, agreeing on the methodologies for data collection, the use of scientific and local knowledge, the 
type(s) of stock assessment methods to be used, the frequency with which each evaluation of the fishery 
will conducted, etc. It is desirable to evaluate the status of resources every year. More comprehensive 
evaluations of fisheries socio-economic outcomes (jobs, revenue, etc.) may be conducted less frequently, 
e.g. every three to five years.

Most of the information related to this section is developed during steps 3 and 4 of the EAF planning 
process (Units 7, 8 and 9). 

Suggested length: 2 to 5 pages.
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11. Review
Fisheries management plans must be periodically reviewed in order to accommodate changes in the 
fisheries system. The review should be based on an analysis of progress made towards meeting the 
objectives of the plan, using indicators and performance measures defined for each objective (Unit 10). 
Such reviews should be anticipated and the review process described in the plan. Reviews can be done 
by preparing draft amendments to be reviewed by stakeholders or, for major reviews, by public meetings 
during which interested parties can voice their concerns and propose changes to the amendments. A 
plan must be reviewed whenever it is considered precautionary to review its measures and not just when 
new data becomes available. A major review is unlikely to happen until several years have passed since 
the proposed activities were implemented and people have had the time to review and evaluate the need 
for a possible new arrangement. As a general rule, a strategic review of the plan should be conducted at 
a minimum of every five years. The review should be conducted by the management authority with the 
support of stakeholders and, whenever possible, by external reviewers. The use of external reviewers 
should be considered as a means to improve the quality and transparency of the review process. 

Most of the information related to this section is developed during step 4 of the EAF planning process 
(Unit 9). 

Suggested length: 1 to 2 pages.

12. Communication strategy
This section should indicate the activities that will serve to inform stakeholders regularly, for example, on 
the performance of the management system, on new developments with the plan and the management 
activities implemented in the fishery. A communication strategy should define target audiences and the 
means of communicating with the intended audience. A communication strategy is particularly important 
for improving the flow and dissemination of information to small-scale fishers. Activities may involve the 
dissemination of information via radio stations, newsletters or the organization of informative workshops 
and discussion forums aimed at encouraging the participation of stakeholders in planning decisions. 

Relevant information for this section is discussed during step 4 of the EAF planning process (Unit 9). 

Suggested length: 1 to 2 pages.
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Box 4.1  EXAMPLE OF THE CONTENTS OF A FISHERIES MANAGEMENT PLAN 

ACKNOWLEDGEMENT

Table of contents

Endorsement of the plan

 1.0 Purpose of the plan

 2.0 Process for elaborating the plan 

 3.0  Description of the fishery

  3.1  Species exploited 

  3.2  Present sector management

  3.3 Development assistance in fisheries

 4.0 Rationale

 5.0 Key policy drivers for the plan

 6.0 Scope of the plan

 7.0 Observation on the ecological risk assessment for the plan 

 8.0 Management and operational objectives for the plan

 9.0 Management measures, performance indicators, operation and reporting on the plan

 10.0 Institutional arrangements and other considerations for the plan

 11.0 Cost-Benefit analysis (CBA) for the plan

 12.0 Review of the plan

Table 1:  Logframe for the plan 

Annex 1:  Main issues identified in the risk assessment

REFERENCES AND FURTHER READING
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FAO. 2007. Regional Workshop on the Monitoring and Management of Queen Conch, Strombus gigas. 
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Medley, P. 2008. Monitoring and managing queen conch fisheries: a manual. FAO Fisheries Technical 
Paper No. 514. Rome, FAO. 78 pp.

Pomeroy, R.S. & Rivera-Guieb, R. 2006. Fishery co-management: a practical handbook. IDRC/CABI 
Publishing. 264 pp.
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5.1  Step overview
The main source of information for this unit is the EAF 
Toolbox (p. 9−18). 

The first step in undertaking a comprehensive planning 
process, such as for EAF, is the formation of a project team 
(e.g. an EAF National Task Group) and the development of 
a “roadmap”. A roadmap should outline the key drivers 
(internal and external) for undertaking the process; the 
expectations and motivations of the proponents; document 
the relevant stakeholders and the likely impediments to the 
process; the human and financial resources available; and 
the specific set of methods to be used. A roadmap can be 
a very brief document (e.g. for a small community-based 
fishery) or a very detailed and comprehensive project plan 
and analysis (e.g. for a major fishery sector) which can be 
used to obtain formal endorsement, political backup and 
operational support from the relevant stakeholders and 
the decision-making authority (central or local).

EAF planning should not proceed until there is sufficient support for an EAF. A perceived lack of information 
should not be used to delay the initiation of EAF planning because the approach includes ways to deal with 
data poor situations. Once there is agreement to proceed, it is essential to formally define the scope and 
scale of the fishing activities, communities and geographic areas that will (or will not) be covered by the 
planning process. This may require clarifying any uncertainties about which agencies have management 
responsibility for the area and/or ecological resources under consideration.

Scoping should also identify the relevant societal/community values and high-level objectives (e.g. 
fisheries, environment, economic, etc.) to be achieved and their respective importance. These underpin 
the operational objectives targeted by management and affect which management options will generate 
better stakeholder compliance. All of these decisions, plus summaries of any relevant background material, 
should be documented in a scoping (or baseline) report.

UNIT 5: DEVELOPING AN EAF MANAGEMENT PLAN –  
INITIATION AND SCOPE (STEP 1) 

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student will understand the 

main activities and tools needed 
to complete Step 1 of the EAF 
planning process: initiation and 

scoping.

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 5

Box 5.1  STEP 1 CONSISTS OF THREE KEY ACTIVITIES AND OUTPUTS:

1. Initial process planning and stakeholder support
Output: roadmap defining specific methods and tools to be used during the planning process; 
identification and mobilization of stakeholders.

2. Defining the fishery, societal values and high-level objectives
Output: definition of the scope of the EAF planning process, including the target fishery, the 
societal values and objectives. 

3. Finalize the scoping and background document (a baseline report) 
Output: a baseline report that clarifies what fishing activities are to be managed, the community 
objectives to be achieved, social values to be observed and a summary of information about the 
fishery and its associated resources that may be useful for the remainder of the EAF process.



5.2  Overview of the main activities
 5.2.1  Initial process planning and stakeholder support

Where there is sufficient interest to implement EAF for a specific fishery, the first step is to set up 
an EAF planning team and choose a team or project leader. Given the number of activities involved in 
EAF management planning it is beneficial to develop a suitably detailed project plan, or roadmap that 
documents the proposed set of tools and the timetable to be used. This can be facilitated by developing 
an EAF baseline report that documents what is known about the fishery and the objectives that both 
fisheries authorities and stakeholders want to achieve. A stakeholder analysis may be required if these 
groups are not already well known.

To determine the tools and participation levels that are most appropriate, it is important to identify the 
human resources and the skills in facilitation, project management and stock assessment that are available. 
Financial constraints should also be identified. While higher levels of stakeholder and expert participation 
can improve ownership of the outcome, they also increase the logistics, expense and duration of the 
process. A balance between political and stakeholder expectations, resources, complexity and urgency 
is usually required.

Using the questions outlined in the EAF Toolbox, a roadmap can be prepared and this will help to determine 
the tools, participation and scheduling that is required. These may all be documented by using the EAF 
roadmap template provided in the EAF Toolbox, or by using project planning software (e.g. www.miradi.org).

Formal approval for the roadmap may be required from the relevant management agency (or broader 
government) to ensure the necessary resources will be made available and the resultant management 
plan will be implemented. The approval process may sometimes require the use of cost-benefit or SWOT 
(strengths, weaknesses, opportunities, threats) analyses if high levels of time and resources are being 
requested.

If approval is obtained, a communication strategy should be developed and implemented, with the objective 
of keeping stakeholders informed about the EAF process and their role in it. If approval is not obtained, this 
decision should be communicated to stakeholders and the EAF process delayed until any missing critical 
elements become available (e.g. financial, political, stakeholder commitment) or the scope of proposed 
planning methods are revised to better meet available resource levels/expectations.

Photo: D. Minkoh/FAO
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Box 5.2  STAKEHOLDERS OF THE SHRIMP AND GROUNDFISH FISHERIES OF NORTHERN BRAZIL 

Along the northern coast of Brazil, shrimp and groundfish resources are targeted by industrial 
and artisanal fisheries from three coastal states: Amapá, Pará and Maranhão, as well as by other 
South American countries in the Brazil-Guyana shelf ecosystem. The management of these shared 
resources was the focus of a case study of the Caribbean Large Marine Ecosystem Project (CLME). 
The fisheries offer an extraordinary example of the complex arrangement of organizations that can 
be involved in and/or affected by management decisions. The table below lists the main stakeholder 
organizations identified only for Brazil. Such mapping of stakeholders is key to determine who needs 
to be involved in the EAF planning process.

Government Civil society

Local

Centre for Research and Management of 
Fisheries of the North Coast (CEPNOR)  
Coast Guard and Navy of Pará State 
Coast Guard and Navy of Amapá State 
Secretariat of Fishery and Aquaculture of Pará 
State 
Sub-secretariat of Fisheries and Aquaculture of 
Amapá State 
Federal Rural University of Pará 
Federal University of Pará 
Federal University of Amapá 
Institute Emilio Goeldi

Pará and Amapá States Fishing 
Industry Union 
Northern Fisheries Company 
Association of Brazil 
State of Pará Fishers Federation 
State of Amapá Fishers Federation 
State of Maranhão Fishers 
Federation

National

Ministry of Fishery and Aquaculture 
Ministry of the Environment 
Brazilian Institute for Environment and Renewable 
natural resources (IBAMA) 
Chico Mendes Institute for Biodiversity 
Conservation (ICMBio) 
Ministry of Agriculture, Livestock and Food Supply 
Ministry of Defense, Maritime Authority and Navy 
Ministry of Foreign Affairs 
Ministry of Development, Industry and Foreign Trade 
Inter-ministerial Commission for Marine 
Resources 
Brazilian Centre for Research and Protection of 
Sea Turtles (TAMAR) 
PETROBRAS (Brazil Oil and Gas State Company)

National Council of Fishing Industry 
(CONEPE) 
National Confederation of Fishers 
and Aquaculturists (CNPA) 
Brazilian Association of Food 
Industries 
Brazilian Tourism Entity (EMBRATUR) 
Media 
Brazilian Association of Bars and 
Restaurants (ABRASEL) 
Aquatic Mammals Foundation 
National Federation of Fisheries 
Engineers of Brazil 
Brazilian Oceanographic Association

Source: FAO, in prep.

 5.2.2  Defining the fishery, societal values and high level objectives

To undertake EAF planning you need to have a clear and agreed definition of the fishery. The scope of a 
fishery will usually be defined by some combination of the type of enterprise (e.g. artisanal, industrial); 
gear used (e.g. beach seine, trawl); target species (e.g. tuna, shrimp), the people involved and purpose 
of catch (e.g. subsistence, commercial), and the geographical area in which it operates (e.g. a single bay, 
high seas). Such a definition removes all uncertainty about what will and what won’t be covered by the 
plan. An example of a “scope” table from the management plan of the small and medium pelagic fishery 
of Tanzania is provided in Box 5.3.

If a management plan already exists, most of the characteristics of the fishery will be documented, but 
these should be reviewed and circulated to stakeholders. Alternatively, make use of the relevant questions 
and checklists in the EAF Toolbox to generate an agreed definition for the fishery, preferably in a scoping 
meeting. Ideally, the activities and areas to be managed should all be directly covered by the legislative 
jurisdiction of the management agency (or agencies).



EAF planning also requires agreement on a set of management objectives for the fishery. These should 
directly reflect relevant community and national values and signed international conventions and may 
include food and livelihood security; resource sustainability; economic performance; social amenity; and 
cultural values (including protection of iconic species). The specific values relevant to each fishery, and their 
respective importance, will vary between countries and even between fisheries within a single country.

It is important to reach agreement, or at least a degree of clarity on the high level fishery objectives and 
their relative priority because these will be essential for the remainder of the EAF planning process. The 
relevant questions and checklists provided in the EAF Toolbox should assist with this.

Box 5.3  SCOPE AND VALUES OF THE TANZANIA ARTISANAL PELAGIC FISHERY

Category Details

Fishers included Artisanal fishers 
Canoe, ngalawa, dhow, boat 
Manual hauling (not using power winches) − based on the legislation 

Fishers not included (but 
impact)

Recreational 
Semi-industrial 
Industrial

Methods included Gill nets 
Purse seine 
Open water ring net/lift net 
Hook and line 
Long lines 
Troll lines

Methods not included but 
impact

Trawling 
All destructive and illegal methods as per Act

Species Small pelagic – sardines, etc.  
Medium pelagic – carangids, etc. 

Species not directly included Tuna and tuna-like, see IOTC

Areas included Marine waters (inshore, territorial). Coastline out to 12nm. (More 
restrictive if new methods arise.) 
The marine coastal zone waters (shelf) are the only waters where 
artisanal fishing can occur at present, but the area may expand.

Areas not included but impact Other countries bordering Tanzania

Values – objectives to achieve 
and priority 

Fisheries policy and legislation 
Food security (of fishers and community) 
Ecological sustainability 
Livelihoods (of people in fishery) 
Local employment (of fisheries-related activities – boat building) 
Promote government revenues

Other agencies/groups 
(management related 
aspects)

No direct responsibility 

Fisheries development division 
Fisheries associations 
Local governments (village governments) 
Beach Management Units  
Tanzanian Fisheries Research Institute 
Marine Park and Reserves Unit  
Fisheries training institutions

Other agencies/groups 
(management related 
aspects)  
No direct responsibility

Defence and security 
Judiciary 
Environmental institutions 
Universities 
NGOs and CBOs 
Private sector partnerships

Time frame(s) Five years
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Box. 5.4  MANAGEMENT OBJECTIVES FOR THE SOFALA BANK SHALLOW 
WATER SHRIMP FISHERIES OF MOZAMBIQUE 
The penaeid shrimps of Sofala Bank are the most valuable fishery resources in Mozambique. The 
fishery is multi-specific with two dominating species: the white shrimp Fenneropenaeus indicus 
and the brown shrimp Metapenaeus monoceros. Various other species, notably the flower shrimp 
Penaeus japonicus, tiger shrimp Penaeus monodon and the marfil shrimp Metapenaeus latisulcatus 
account for a smaller portion of the catch. The shrimp resources are exploited by artisanal vessels 
(less than 10 m in length), semi-industrial vessels (between 10 and 20 m) and industrial fisheries 
(vessels longer than 20 m with freezing capacity). 

The shrimp fisheries of Sofala Bank experienced a sharp decline in profitability over a period of 
time owing to a combination of factors, most prominently the excessive fishing effort and the 
consequential overexploitation of the resources. The worsening of external economic factors 
(e.g. lower prices for shrimp on international markets and increased cost of fuel) and the under-
performance of fisheries management also contributed to the situation. Prompted by the crisis in 
the sector, in 2007 the National Directorate of Fisheries Administration (DNAP, now ADNAP) of 
Mozambique developed a fisheries management plan for the fisheries exploiting the shallow water 
shrimp resources of the Sofala Bank. 

The plan outlines specific long-term objectives for each fishery sector: 

•	 An industrial fishery with a significant national participation, providing maximum net economic 
benefit and attractive profitability for the fishing companies, in a framework of strict limitation 
of fishing effort and contributing effectively to the country’s economic and social development.

•	 A semi-industrial fishery, with priority given to Mozambican ship-owners, providing significant net 
economic and social benefit and profitability for the operators, thus contributing to economic and 
social development and to the supply of fisheries produce for the local market and for export.

•	 An artisanal fishery reserved for self-employed Mozambican fishermen, providing significant social 
benefits to the communities dependent on artisanal fishing, through the income distributed to 
the population and the local processing of fisheries produce.

In addition, recognizing the current problems with the biological sustainability of the fishery, the 
plan contains a medium-term objective aimed at restoring the productive capacity of the stocks: 

•	  Biological balance re-established in the exploitation of the Sofala Bank shrimp resources, as 
a base for trying to obtain from its future exploitation overall maximum net benefit for society 
(economic, social and financial).

Source: National Directorate of Fisheries Administration, Mozambique

 5.2.3  Finalization of the scoping and background document

Having clarified the scope of the fishery and the main community values for the management plan, it is 
useful to identify and preferably document all relevant information on the fishery in a scoping document 
(hereafter referred to as the EAF baseline report). Suggested content for the EAF baseline report is 
presented in Box 5.5.

Relevant sources of information include fishery policy and management documents, plus any overriding 
national policies, legislation or treaties that may constrain and guide how the management planning 
process proceeds. Information on fishery activities, such as catch and effort and the status of the main 
target species contained in reports and stock assessments, should be identified. Any knowledge about 
the broader ecosystem in which the fishery operates, including critical or vulnerable habitats, endangered 
species and interactions should also be included. All social and economic information on the communities 
that the fishery contributes to, or affects, is also required.

Information does not have to be formal in nature. In many cases, much of what is known about the fishery 
will reside within the “heads” of key individuals who have specific historic knowledge or experience with 
the fishery. Such people should be encouraged to participate in the process.

Where virtually no information is available for a fishery and its associated communities, some form of 
rapid assessment may be valuable.



All the above information will be useful for the remainder of the EAF process, but it will be especially 
valuable for identifying issues, determining risks, setting priorities and developing management options. 
At this point, it is sensible to review the roadmap to ensure that it does not require any amendments as 
a result of the outcomes of the scoping meeting, or any constraints imposed including the identification 
of additional stakeholders as required participants.

Box 5.5  SUGGESTED CONTENT OF AN EAF BASELINE REPORT

1. Overview of the fishery and resources exploited. 

 1.1. Details of fishing gear used and areas fished.

 1.2. Assessment of the importance of the fishery to the local/national economy. 

  a. Number of fishers and land-based workers by sector. Indicate full-time and part-time.

  b. Value of the catches from the fishery per year for the last five years (by species or lowest 
   available taxonomic group where landings are multispecies). Also add time series of 
   market prices for the landings.

  c. Value of products and markets and an assessment of the numbers of jobs created in 
   value- added industries linked to the sector.

 1.3. Available knowledge of the resources (scientific and traditional). 

  a. Brief biology of the major fish species.

  b. Geographical distribution of the species. 

  c. Annual catches from the earliest time available (by species or lowest available taxonomic 
   group where landings are multispecies). 

  d. Estimated status of the stocks (especially over the last five years).

  e. Information on direct interactions with other fisheries, e.g. competing for same target 
   species; target species taken as bycatch in another fishery; bycatch in this fishery.

  f. Information on any direct interactions with the ecosystem (impact on sea bottom; pollution 
   caused by the fishery; effects of coastal zone development or land-based pollution, etc.). 

 1.4. Institutional aspects of the fishery.

  a. Legal framework within which the fishery is operating.

  b. Institutional and administrative frameworks for fisheries management in the country.

  c. Any existing management plan for the fishery.

  d. Stated or de facto objectives for the fishery.

  e. Any formal co-management arrangement in place or a national/regional forum for discussions 
   on management of this fishery. Include a short description of the forum (nature, frequency, 
   subject of discussions, outcomes, stakeholder representation, etc.).

 1.6. Describe and assess the full set of management measures/primary management tools  
   currently used for the fishery, including those indicated in table on the following page. 

  a. Using the table below as a guide, assess the effectiveness of the current management  
   measures in relation to the fishery itself, including effectiveness in ensuring sustainable 
   utilisation. “Effectiveness” may be in terms of better status of the stocks (increasing 
   CPUE), decreasing conflicts, increasing value, level of compliance, etc. 
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Management measures Description Effectiveness

Spatial restrictions (e.g. closed areas, 
MPAs, etc.)

Temporal restrictions (e.g. closed seasons)

Gear restrictions (e.g. forbidden gears, 
limits to mesh size, etc.)

Minimum size

Participatory restrictions (e.g. licensing, 
TURFs, etc.)

Limits to fishing capacity (e.g. max. number 
of vessels; fleet reduction program, etc.)

Other: specify

   

b. Describe any compliance or enforcement problems being experienced in the fishery. You 
need to consider scientific monitoring (e.g. of catches against permitted exploitation) 
as well as MCS.

 1.7  Describe the main stakeholder groups in this fishery. Consider both stakeholders that 
   affect the system and are affected by it. Describe any conflicts, complaints or dissatisfactions 
   within stakeholder groups.

 1.8  Any other comments relevant to the current governance of the fishery and the introduction 
   of EAF.

2. Issues affecting the sustainability of the fishery. 

Based on the background information available, provide a preliminary list of the main issues that 
are affecting the sustainability of the fishery. Consider all possible issues related to the following 
components:

  a. Ecological well-being (including issues related to the main target resources, bycatch 
   species and general ecosystem).

  b. Community well-being (including socio-economic issues of relevance to the local community 
   or nationally).

  c. Governance issues (including any institutional issues that affect the ability of the fishery 
   to achieve ecological and community well-being). 



Exercises

1. Based on the discussions held in previous units of this course, work in small groups to brainstorm 
what some of the main benefits and costs of implementing an EAF in your fishery case study 
would be. Compare your list of benefits and costs with the one provided in the EAF Toolbox. 

2. One of the first tasks in the initiation and scoping step is to determine who really needs to be 
involved in the EAF planning process, i.e. identifying the stakeholders. Stakeholders can be divided 
into three categories:

• Key stakeholders – those who can significantly influence, or without whose support the 
project/intervention will not be successful;

• Primary stakeholders – those who are directly affected by the project/intervention, either 
favorably or negatively (these are the so-called “gainers” or “losers”);

• Secondary stakeholders – those with an interest or role in the project/intervention but not 
directly affected.

These distinctions are not exclusive – some primary and secondary stakeholders may also be key 
stakeholders.

Working individually or in groups, use the stakeholder analysis tool in the table below to outline the 
characteristics of the main people or groups who are involved in your fishery case study or who need 
to be involved in discussions about the fishery’s management. Use the EAF Toolbox for additional 
guidance and tips on stakeholder analysis.

Name of 
organization

Type 
(government, 

NGOs, fishers’ 
association, 

etc.)

Level of 
organization 
(international, 

regional, 
national, local)

How is it 
important? 
(roles and 

responsibilities)

Stakeholder 
type  

(key, primary, 
secondary)

Affected by 
decisions 

(0 to 4)

Influence on 
decisions  

(0 to 4)

AFFECTED BY DECISIONS

4

3

2

1

0 0 1 2 3 4

INFLUENCE ON DECISIONS
3. What steps would you take to encourage greater stakeholder participation in the implementation 

of an EAF?

4. Why are institutions and institutional arrangements important for the effective implementation 
of an EAF?

5. Using the template provided in the EAF Toolbox, prepare a draft EAF baseline report for the case 
study fishery. 

6. Use the following template to describe some of the main aspects that define the scope of your 
case study fishery. 
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.../Continued from previous page

Category Details

Fishers involved 

Methods involved 

Areas involved 

Values to achieve 

Primary agency(ies)/groups (those who are 
directly involved). Those who have to take 
direct responsibility 

Other agencies/groups (those who are 
only indirectly involved or who manage 
related aspects), i.e. they will not take direct 
responsibility

Time frame(s)

 

REFERENCES AND FURTHER READING

FAO. In prep. Case study for the shared stocks of the shrimp and groundfish fishery of the Guianas-
Brazil shelf. Bolívar, Colombia, Caribbean Large Marine Ecosystem Project (CLME).

FAO. 2012. EAF Toolbox. The ecosystem approach to fisheries. FAO, Rome. 172 pp.

Ministry of Livestock and Fisheries Development, Tanzania. 2012. Risk assessment report for the 
management plan of the small and medium pelagic fishery of Tanzania. 

National Directorate of Fisheries Administration, Mozambique. 2007. Management plan for the shrimp 
fisheries of the Sofala Bank (PGC/BS). Ministry of Fisheries, Republic of Mozambique. 66 pp.



6.1  Step overview
The main source of information for this Unit is the EAF 
Toolbox (p. 20–24). 

Based on the agreed scope of the fishery and the 
community values to be achieved, the next step is to 
identify and examine all issues relevant to the fishery 
to decide where to focus the management system to 
generate the best community outcomes. To assist with 
this process, the issues can be separated into the three 
EAF component groups:

1. Ecosystem well-being – all ecological “assets” (e.g. 
stocks, habitats, ecosystems) relevant to the fishery 
and the ecosystem where it occurs, and the issues/
impacts being generated by the fishery that may be 
affecting them.

2. Human well-being – the social and/or economic 
“outcomes” currently being generated by the fishery; both the good – those outcomes the community 
wants to have generated (e.g. food security, economic development) and the bad – those it wants 
to avoid (e.g. conflicts; injuries).

3. Ability to achieve – the management and institutional “systems” in place or proposed to deliver the 
wanted outcomes (e.g. access and tenure systems, compliance, democratic processes, conflict 
resolution, stakeholder participation), along with the external “drivers“ (not controlled by the fishery) 
which may be affecting performance.

Because a large number of assets and issues can be identified, the key part of the whole EAF process is 
to ensure only the most important issues are addressed by direct management intervention. This requires 
determining their relative priority using some form of risk assessment and/or prioritization procedure 
based upon the fishery trying to deliver the hierarchy of community objectives and values, not just the 
ecological ones. Without effective prioritization of the identified issues, the remainder of the planning 
process will almost certainly fail.

UNIT 6: DEVELOPING AN EAF MANAGEMENT PLAN –  
ISSUE IDENTIFICATION AND PRIORITIZATION (STEP 2) 

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student will be familiar with 
the main activities and tools 

needed to complete Step 2 of 
the EAF planning process: issue 

identification and prioritization.

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 6

Box 6.1  STEP 2 CONSISTS OF TWO KEY ACTIVITIES AND OUTPUTS:

2.1. Identification of assets and issues 
Output: A complete set of EAF-related issues sorted into ecological assets, social and economic 
outcomes, governance systems and the threats, drivers and impacts relevant to the fishery.

2.2. Prioritization of assets and issues using risk assessment
Output: The relative level of risk and priority, plus the recommended level of direct management 
action or other specific activities, needed to deal with each of the issues.
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6.2  Overview of the main activities
 6.2.1  Identification of assets and issues 

Based on the scope and values of the fishery, the next step, which is central to the entire EAF process, 
is to identify all the relevant issues (assets, outcomes, systems and drivers) associated with the fishery 
across each of the EAF components (ecological well-being, human well-being and ability to achieve).

The identification process must cover all direct and indirect impacts generated by the fishing activities 
on retained and non-retained species, and the broader ecosystem; plus the desired and undesired social 
and economic outcomes on both the fishers and the community. The process should also identify all the 
elements needed to enable the effective governance and administration of the fishery, including legislation, 
plans, consultation, compliance, etc. Finally, it also records any issues external to the management system 
that could affect the performance of the fishery including natural (e.g. climatic) and human induced 
ecological (e.g. pollution), social (e.g. international attitudes) or economic (e.g. exchange rates) impacts.

Relevant stakeholders (fishers, managers, scientists, community, etc.) should be able to raise any issues 
through a suitable consultation process such as interviews, surveys or, most commonly, stakeholder 
workshops. The consultation process must be conducted in a language common to the participants and 
they must be given sufficient instructions on the purpose and process before it starts.

A number of workshop tools can assist with effective issue identification and structuring. These may include 
brainstorming, checklists, component trees and impact-asset matrices. These can be used separately 
but also in combination to help ensure (i) good participation; (ii) that comprehensive sets of issues are 
generated; and (iii) these are sorted into the relevant EAF categories to facilitate their alignment with one 
or more of the high level fishery management objectives.

To help determine the issues for the fishery a set of component trees that covers each of the seven key 
areas of EAF is used (Figure 6.1). For each of the seven key areas a detailed component tree is produced 
based on information contained in the baseline report, other available documentation and the knowledge 
and experience of the NTG which identifies relevant issues. Several examples of component trees are 
provided in the PowerPoint presentations. Figures 6.2 to 6.4 provide further examples of component trees: 
for ecological well-being, socio-economic well-being and the ability to achieve in selected case studies. 

Figure 6.1  The generic component tree for issue identification under the EAF framework. 
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Figure 6.2  Issues identified in the ecological well-being component of the Nigerian industrial shrimp 
fishery management plan. 
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Figure 6.3  Issues identified in the social and economic well-being component of the Mauritius Saya de 
Malha and Nazareth Banks fishery management plan. 
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Figure 6.4  Issues identified in the “ability to achieve” component of the Mauritius Saya de Malha and 
Nazareth Banks fishery management plan. 

 6.2.2  Prioritization of assets and issues using risk assessment

A large number of issues can be generated through the issue identification process, even for a small fishery. 
It is therefore essential to determine their priority and decide whether you should, or should not, undertake 
any direct management actions to ensure the appropriate use of what are usually scarce resources. 
Each of the identified issues is taken through a prioritization process to determine the appropriate level 
of response. This is best done using one or more of the risk assessment methods. All risk assessments 
essentially involve the calculation of how big or bad the potential consequences under the current 
management system are, and how likely it is that a certain level of consequence will actually occur. The 
higher the likelihood that a “worse” consequence may actually occur, the greater is the level of risk.

Most robust prioritization processes are based on risk assessment principles because these directly assess 
the likelihood of not achieving acceptable performance against each relevant management objective. 
Because risk includes uncertainty, these assessments can be completed with little or no quantitative data. 
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Risk assessment principles enable us to make the most informed decision with whatever information 
is available.

To determine the priorities for the fishery, the approach taken is to ask: “what is the risk that the current 
fishery management system will not meet its agreed objectives for each of the identified issues?” 
Where the current or anticipated future performance of the fishery is not considered acceptable, direct 
management actions would need to be applied.

If an issue is associated with more than one objective (e.g. target stocks often have economic and/or 
social objectives in addition to stock sustainability), the performance for each of these should be assessed 
separately because the risks may differ. If a number of issues have high or unacceptable risk ratings, 
additional prioritization that considers their relative importance to community outcomes may be necessary 
to determine which of these issues should be addressed, and in what order. Examples of the consequence, 
likelihood and risk levels are provided in Table 6.1 and covered in the PowerPoint presentation. 

Table 6.1  An example of the risk assessment scoring matrix that matches the likelihood (L) that an event 
will occur with the severity of its consequence (C) to generate a risk score. The values in the cells are the 
product of C and L scores and risk rating. Blue = low risk; yellow = medium risk; red = high risk.

Consequence level

Likelihood
Minor Moderate Major Extreme

1 2 3 4

Remote 1 1 2 3 4

Unlikely 2 2 4 6 8

Possible 3 3 6 9 12

Likely 4 4 8 12 16

Box 6.2  EXAMPLES OF HIGH PRIORITY ISSUES FOR THE MANAGEMENT OF 
SMALL PELAGIC FISHERIES RESOURCES IN SOUTH AFRICA 

•	 Retained species
– Eastward shift in distribution of sardine.

– Indication of decline in the productivity of the sardine stock. 

– Discard of juvenile sardines in the anchovy fishery. 

•	 Ecosystem 
– Impact on seabirds of reduced prey biomass through fishing. 

•	 Communities 
– Working conditions very good, but decrease in yields anticipated. 

– Some communities very dependent on small pelagics.

•	 Governance
– No statutory requirement or structure for participatory decision-making. 

•	 External impacts
– Uncertainties about future environmental fluctuations affecting stock productivity. 

– Impacts of fuel price and exchange rates on the economic viability of the fishery. 

– Impacts of HIV/AIDS on fishing communities.

Source: Cochrane et al., 2012.



Exercises

1. Elaborate a component tree of the “ecological well-being” issues for your case study fishery. 
Discuss all the different elements identified by the whole class. Besides identifying the main 
assets, list the main threats or impacts to each of the assets in the tree.

2. Elaborate a component tree of the “community well-being” and the “ability to achieve” issues 
for the case study fishery. Discuss all the different elements identified by the whole class.

3. Calculate the level of risk associated with each “ecological well-being” issue for the case study 
fishery using a qualitative risk analysis (consequence x likelihood) method. 

4. What are the priority issues according to your evaluation? How do you think that different 
stakeholders would influence the outcomes of this evaluation? What can you do to limit the level 
of undue influence? 
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7.1  Step overview
The main source of information for this unit is the EAF Toolbox 
(p. 28−34). 

After identifying the issues (ecological, social, economic 
or institutional) that require direct intervention, the next 
step is to develop a management system that will deliver 
successful outcomes. This requires determining exactly 
what you want the fishery to achieve for each issue 
and why. These operational objectives need to be clear, 
measurable and directly linked to one or more of the high 
level objectives.

To ensure that each operational objective is being achieved 
requires some way of measuring whether the management 
system is working or not. This involves having one or 
more indicators that measure performance and having 
performance measures (limits, targets, thresholds, etc.) 
that clearly describe what levels of the indicator define 
acceptable performance. The operational objective, 
indicator and performance measure together form a 
package; none is useful without the other two.

The other critical part of the management system is to determine what combination of management 
measures will most likely achieve each of the operational objectives, given the available resources and 
any other constraints. This involves assessing which of the current management arrangements have 
deficiencies or inefficiencies and identifying alternatives that might fare better. Each option should be 
evaluated according to its cost effectiveness, impact on risks and objectives, likelihood of adoption, etc. 
to determine which is the most appropriate.

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student will be familiar with the 

main activities and tools needed 
to complete Step 3 of the EAF 

planning process: development 
of the management system

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 7

UNIT 7: DEVELOPING AN EAF MANAGEMENT PLAN –  
OPERATIONAL OBJECTIVES, INDICATORS AND 
MANAGEMENT OPTIONS (STEP 3)

Box 7.1  STEP 3 CONSISTS OF THREE KEY ACTIVITIES AND OUTPUTS:

3.1. Determining operational objectives
Output: development of a set of clear and appropriate operational objectives covering each 
of the issues that requires direct management.

3.2. Selection of indicator and performance measures
Output: identification of one or more indicators and their associated performance measures 
that can be used to monitor the performance of each operational objective.

3.3. Evaluation and selection of management options 
Output: selection of the most cost-effective set of management arrangements designed to 
generate acceptable levels of performance for all operational objectives.
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7.2  Overview of the main activities
 7.2.1  Determining operational objectives

After identifying which of the issues (ecological, social, economic or institutional) requires specific 
management intervention, the next step is to clearly determine what management outcomes are to be 
achieved. This requires the generation of clear and measurable operational objectives for each of the 
priority issues.

Operational objectives are the translation of the relevant social values, high level objectives, policy 
statements and standing legislation, etc., (identified in the scoping phase) into a form that has a direct 
and practical interpretation for the management of the fishery. Operational objectives need to be outcome-
based and can best be determined by answering this question: “for this issue, what do you want the 
fishery to achieve, and why?”

They should clearly describe the expected outcome of management (e.g. maintain the biomass at levels 
that can generate MSY); they must be measurable, using either quantitative or qualitative indicators, and 
potentially auditable.

In cases where an issue (e.g. a depleted target stock) involves multiple objectives that could potentially 
be in conflict (e.g. increase biomass levels to MSY but still contribute to food security) it will be necessary 
to determine the order of priority and a timeframe for achieving success.

Operational objectives should therefore be developed in consultation with stakeholders because they 
define precisely what the management plan is designed to achieve and therefore what fishing and other 
arrangements may need to change.

It is recognized that it can sometimes be difficult to develop operational objectives without also needing 
to identify the relevant indicator and performance level because these form a package. It may, therefore, 
be more practical in many cases to combine activities 3.1 and 3.2 as a single process.

 7.2.2  Selection of indicators and performance measures 

The purpose of this activity is to identify relevant and cost effective indicators and their associated 
performance levels that may be used to monitor the success of the management plan in meeting each 
of the operational objectives. Therefore, across the fishery, a combination of ecological, social, economic 
and institutional indicators may be needed.

An indicator can be a quantitative or qualitative measure of some attribute of the fishery that is directly 
measured (e.g. spawning stock biomass); estimated using a model (e.g. biomass estimated using a stock 
assessment model); measured indirectly (surrogate measures of biomass such as catch rates); or even 
just inferred (e.g. social unrest as an indicator of local attitudes to management). To interpret the indicator 
in relation to the operational objective, you need to determine what distinguishes acceptable performance 
from unacceptable performance. Performance measures (or reference levels) take a number of forms, 
e.g. limits, targets, suitable ranges, trends, etc.

More than one indicator (and their associated performance measures) may be used to monitor performance 
of the same operational objective (e.g. both fishery-dependent and fishery-independent biomass estimates). 
This can provide greater confidence where none is considered accurate by itself, but requires determination 
of how indicators will be collectively interpreted to track performance when they show differing trends.

The precision of both the indicator and the performance levels must match the level of precaution used 
in the management setting. Where the risks are low, crude indicators may be adequate. The selection 
of the indicator and performance limits must be done as a package with the determination of the level 
of complexity and precaution of the management responses. Where the inherent risks are higher, or 
the management approach is more aggressive, more robust and precise indicators and performance 
limits will be needed. The alternative is for the management to be more precautionary with appropriate 
adjustments made to the acceptable performance limits.
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Box 7.2  EXAMPLE OF OPERATIONAL MANAGEMENT SYSTEM FOR HIGH 
PRIORITY ISSUES IN THE SMALL PELAGIC FISHERIES OF SOUTH AFRICA 

Issue: impacts of removal of forage fish species on land-based seabirds.

• Operational objectives 
Need to maintain viable population size and structure for African penguins, Cape 
cormorants, Cape gannets and swift terns.

• Indicator 
Population size/trend and breeding success of each seabird species.

• Performance measure/limit  
Avoid classification as threatened (i.e. including vulnerable, endangered, etc.) 

• Data requirements/availability 
Need annually to estimate population size, diet and breeding success.

• Fisheries Management Response

CURRENT

Management of pelagic fish does not explicitly account for dependent species e.g. seabirds.

FUTURE

Identify target population levels for seabirds, establish extent of food escapement to meet 
seabird objectives. 

• Actions if performance limit is exceeded 
Possibly enforce closed areas and/or TAC.

• External drivers (factors outside fisheries control that may affect performance against 
the objective) 
Major oil spills, climate change, increasing seal population, increasing human activity, 
poaching and tourism.

Source: FAO (2007)

 7.2.3  Identification, evaluation and selection of management options 

Having determined the set of operational objectives, indicators and performance measures for the fishery, 
the next action is to produce an agreed and coherent set of management measures that should generate 
acceptable levels of performance. This involves the identification of potential management options and 
some level of evaluation to determine which of these will be the most practical and appropriate given the 
fishery’s value, location and the level of resources available (human, financial and information).

There are many options for management arrangements based on some combination of limiting access, 
vessels, gear, catch, areas, time, etc. and there are many books, manuals and reports that provide 
guidance on choosing the most appropriate options. The process for identifying the draft set of measures 
can be initiated by the management authority, but their evaluation and refinement should always involve 
stakeholders (especially fishers and compliance officers) to ensure that any proposals are practical/
enforceable. This generally increases their acceptance and adoption.
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 7.2.4  Developing the logical framework 

A logical framework (or log frame, sometimes written as logframe) is a tool to assist the planning, 
implementation, management, monitoring and evaluation of projects. It is a way of structuring the main 
elements in a project (or in this case a plan) and highlighting the logical linkages between them. It is to 
be used throughout the project cycle and is a simple tool which helps: 

 ● organize thinking 

 ● relate activities and investment to expected results 

 ● set performance indicators 

 ● allocate responsibilities 

 ● communicate information on the project in a clear and unambiguous manner.

There are several approaches to the development of a logframe. Generally, the logframe takes the form 
of a four-by-four table with four rows that describe different types of events that take place as a project is 
implemented (namely; activities, outputs, purpose and goal) and four columns that provide different types 
of information about the events in each row. The first column is used to provide a narrative description 
of the event; the second lists the objectively verifiable indicators (OVIs) of these events taking place; 
the third column describes the means of verification where information will be available on the OVIs; 
and the fourth column lists the assumptions, external factors that could have an influence – positive or 
negative – on the events described in the narrative column. 

When applied to a management plan, the logframe takes a slightly different form. There is usually a goal, 
management objectives, operational objectives, outputs and activities in the rows but the columns may be 
similar to the ones described above. Management objectives (also often referred to as strategic objectives) 
help to convert a broad vision into more specific plans and projects. They are to be measurable, specific 
and realistic translations of the mission statement that can be used by management to guide decision-
making. Operational objectives (also called tactical objectives) are set out with the strategic objectives in 
mind and provide a means to break down a larger strategic goal into workable tasks. As indicated above, 
operational objectives translate the relevant social values, high level objectives, policy statements and 
standing legislation into a form that has a direct and practical interpretation for the management of the 
fishery (FAO, 2012). As with management objectives, operational objectives should be measurable 
and specific. It is important to note that management and operational objectives are closely related; 
management objectives only become useful when translated into operational objectives and operational 
objectives are only effective when designed to serve a management objective. 

Box 7.3  SOME OF THE MANAGEMENT AND OPERATIONAL OBJECTIVES 
SET OUT IN THE MANAGEMENT PLAN FOR THE FISHERY OF SAYA DE 
MALHA AND NAZARETH BANKS OF MAURITIUS ARE AS FOLLOWS:

Management Objective 1: 

 Revitalize the fishery to increase production to the Total Allowable Catch 

Operational objectives:
 1.1 Increase production from the banks

 1.2 Encourage investment in the fishery

Management Objective 2: 

 Improve governance of the Banks fishery

Operational objectives:
 2.1 Improve the procedures for operation of banks fishing vessels

 2.2 Ensure sustainable financing for implementation of the Banks fishery management plan 
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Table 7.1  Part of the logical framework for the management plan of the Saya de Malha and Nazareth 
banks fishery

Management objective 1: Revitalize the fishery to increase production to the total allowable catch

Issue Operational 
objectives

Management 
measures Indicators Target/limit 

reference points 
Means of 

verification
Responsibility/

time frame

Declining 
catches 
and under-
exploitation 
of the 
fishery 
resources

Increase 
production 
from the 
banks

Increase in 
production

20% increase  
per year

MOF

Government to make 
an appeal to IMO to 
consider this fishery 
as a historical fishery, 
in order to resolve 
the issue of MOGAS 
storage on mother-
ships and of the 
vessels classification 
and certification.

A completed 
appeal 
submitted to 
IMO

Successful 
appeal, 
certification and 
classification of 
mother ships 
resolved

Ministry of 
Land, Transport 
and Shipping

Undertake a study 
of the existing 
fleet and make 
recommendations for 
its renewal.

Final report 
of the study 
submitted to 
MOF 

Recommendations 
discussed

MOF

Set up a special 
scheme to assist 
investment in 
alternative methods 
of fishing on the 
banks (e.g. fishing 
without dories).

Consultations 
with DBM 
completed 
and official 
requests 
made

Scheme 
established

Annual 
reports of 
DBM and 
MOF

MOF

Part of the logframe for the management plan of the Saya de Malha and Nazareth banks fishery is shown 
in Table 7.1. There could also be some variation in the columns in the logframe as indicated in Table 7.2 
for the management plan of the small-scale fishery sector of Liberia. 
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Management objective 2: Enhance ecosystem well-being by minimizing adverse impacts on the ecosystem 

Issues Operational 
objectives

Management 
measures

Performance 
indicators

Monitoring 
schedule 

responsibilities

Limit reference 
points and 

other standards

Ecosystem well-
being of the fisheries 
is at risk owing to 
adverse impacts on 
the environment

i. Minimize 
impacts of fishing 
operations on 
fisheries habitats

− Undertake 
substantive 
awareness 
campaigns 

− Assist operators 
to understand 
and apply the 
principles of the 
Code of Conduct 
for Responsible 
Fisheries

− Prohibition of the 
use of illegal and 
undersized mesh 
nets and other bad/
IUU fishing practices

− Participatory 
fisheries 
management 
principles are 
promoted

− Number of persons 
briefed, public 
meetings, TV and radio 
programmes

− Increased use of 
fishing operations 
known to minimize 
impacts on habitats

− Number of fishers 
contacted − 80% 
reduction by year 4 in 
the number of fishers 
using illegal and 
undersized nets 

− Increase in the number 
of gears replaced 
− Increased use of 
participatory MCS

− CMAs established 
and functional in 50% 
of landing sites by year 
4 of plan

BNF, LAFA, GAFA, 
CMAs

BNF, WARFP

BNF, WARFP, LAFA, 
GAFA, CMAs

BNF, MOA,

BNF, CMAs, LAFA, 
GAFA

BNF, LAFA, GAFA, 
CMA, Ministry of 
Forest

− Successful 
implementation 
of awareness 
campaigns in all 
maritime regions by 
year 3 of plan

− Successful 
completion of 
campaigns

– Increasing trend 
in level of impacts 
of fishing operations 
conducted over 
critical habitats

− Administrative 
documents 
promulgated 
recognizing MPAs 
and co-management 
as management 
tools

Important breeding 
grounds and habitats 
destroyed by human 
incursions and 
pollution

ii. Protect coastal 
wetlands and 
marine aquatic 
environments 
from land-based 
pollution, etc.

− Control the use of 
fertilizers

− Undertake 
campaigns to 
inform and create 
awareness of the 
problems in general

− Reduce pressure 
on mangroves and 
fragile habitats 

− Greater awareness and 
collaboration between 
BNF and other line 
ministries on potential 
negative effects of 
fertilizers and other land-
based pollution

− Number of campaigns 
organized

− Number of persons 
contacted

− Better enforcement of 
existing regulations

− Reduction in urban 
incursions

− Decrease negative 
effects of fertilizers 
and other land-based 
pollution on marine 
aquatic environment 

− 20% reduction 
in the use of 
mangroves as source 
of energy by year 4 
of plan 

− 30% of degraded 
land restored 
(reforested) by year 4 
of plan

Table 7.2  Part of the logical framework for the management plan of the small-scale fishery sector of Liberia
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Exercises

1. Return to the example component trees that were elaborated in the previous unit. Choose five 
priority issues in the ecological, human and governance components and try to develop an operational 
objective for each issue.

2. For each operational objective you came up with in Exercise 1, find at least one indicator, reference 
point and performance measure that could be used to monitor the outcomes of fisheries management.

Objective Indicator Reference point Performance measure

Ecological

Human

Governance

3. What management measures/actions would you implement to meet the operational objectives you 
identified for the fishery? Consider not only technical measures but also actions related to community 
and economic development, alternative and supplementary livelihoods, social empowerment and 
capacity building, advocacy and networking, institutional building, etc.

4. Use the matrix below as a template to evaluate how your proposed management measures/
actions would affect the different objectives for the fishery. Use a scale (-, - -, - - -, +, ++, +++) to 
indicate the direction (negative or positive) and significance of the impact of measure/action on 
the objectives. Based on this matrix, identify potential conflicts and synergies expected for the 
proposed measures/actions. 

Objectives Ecological Human Governance

Measures/actions
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8.1  Step overview
The main source of information for this unit is the EAF 
Toolbox (p. 37−46). 

The implementation of a new management system can be 
assisted by generating an operational (or action) plan that 
outlines, in detail, what needs to be done by whom, by 
when and where. This includes identifying all the activities 
that need to change, any additional activities required, plus 
those activities that are no longer necessary. The complete 
set of the required activities and their timelines with the 
resources available should show whether the proposed 
set of management arrangements is feasible, or if they 
need to be revised.

When the feasibility of the system is confirmed, all 
proposed fishery management actions and arrangements 
need to be incorporated into a formal fisheries 
management “plan” with an appropriate legal basis. This 
can require drafting legislation, regulations or other less 
formal documentation, depending on the country and the 
provisions made in its laws.

Monitoring, evaluation and review of performance is a critical step in the adaptive management planning 
process. It is essential, both to ensure that adequate performance is being recorded against current 
objectives and also to see that the fishery is in step with community expectations. The review process 
includes three inter-related cycles.

1. Frequent reviews of the operations to determine whether each of the activities outlined in the 
operational plan is being undertaken or not.

2. Periodic reviews of the outcomes to determine whether the activities undertaken are generating an 
acceptable level of performance in relation to each issue.

3. Occasional review of the entire EAF plan. After a pre-determined period, or if a major crisis occurs, 
review the entire management system to check if it is still relevant to the communities’ current 
circumstances.

An important action is to regularly report the outcomes of the management system to all stakeholders 
so that they can consider whether the performance against each of the objectives is acceptable or not.

OBJECTIVES AND  
EXPECTED OUTPUTS: 

At the end of this unit the 
student is expected to 

understand the main activities 
and tools needed to complete 

Step 4 of the EAF planning 
process: validation, formalization, 
implementation, monitoring and 

performance review.

The highlights of this UNIT 
are given in the Power Point 

presentations for UNIT 8

UNIT 8: DEVELOPING AN EAF MANAGEMENT PLAN –  
VALIDATION, IMPLEMENTATION, MONITORING AND 
PERFORMANCE REVIEW (STEP 4) 
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Box 8.1 STEP 4 CONSISTS OF FOUR KEY ACTIVITIES AND OUTPUTS:

4.1. Formalization of the management plan
Output: formal adoption of the EAF-based management plan.

4.2. Development of an operational plan and monitoring of its progress
Output: elaboration of a detailed operational management plan (what, who, when, where). 

4.3. Review of performance of the management system
Output: regular reports on level of activities completed to execute the operational plan.

4.4. Reporting and 
communication of performance
Output: periodic reports 
on the performance of the 
entire management system 
in generating acceptable 
performance for each of the 
operational objectives and 
overall community outcomes.

8.2  Overview of the main activities
 8.2.1  Formalization of the management plan

To implement the agreed set of management arrangements it is often necessary to have them formalized 
into a management plan. Depending upon the jurisdiction and the fishery, this management plan may 
need to be a formal, legal document that in some cases requires parliamentary approval. At the other 
end of the spectrum, it may be as simple as a list of activities agreed to, and maintained by, the local 
community leadership.

It is therefore necessary to determine what level of formality is required for the management plan to 
ensure that the specific arrangements are both legally and socially enforceable by the relevant authority 
or groups. This may involve a central management authority, local/regional authorities or local community 
leaders or some combination of these. There is little chance of success if the plan is not endorsed by 
those who interact with, monitor and “police” the people undertaking the fishing activities. Box 8.2 is 
an example of the text required for formal ministerial approval or endorsement of the management plan.

In cases where the plan requires new or modified regulations or changes to the legal framework (e.g. 
the fisheries act) the drafting process could be assisted by viewing good examples from elsewhere and 
consulting with legal experts. When drafted, these revisions usually involve formal approval by parliament/
government which may require specific consultation with politicians and their advisors. Having stakeholder 
support for the proposed changes will clearly help in achieving government approval.

Once a new or revised management plan has been formally approved it is vital that this is communicated 
to all the stakeholders who could be affected by any changes to their previous activities.

Photo © EAF-Nansen Project
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Box 8.2  ENDORSEMENT OF THE MARINE SMALL-SCALE FISHERIES 
MANAGEMENT PLAN OF SIERRA LEONE

REALIZING THAT the small-scale fisheries of Sierra Leone are an important source of animal 
protein, income and employment for Sierra Leoneans, 

WHEREAS Section 11 of the 1994 Fisheries Management and Development Act and section 
14 of its revised Fisheries and Aquaculture Bill provides that the Minister of Fisheries on the 
recommendation of the Director of Fisheries, by notice published in a gazette, shall authorize a 
fishery as designated fishery if that fishery is important for the national interest of Sierra Leone 
and requires management and development measures for effective conservation and optimum 
utilization, and that the Director shall consult with stakeholders and committees working on the 
preparation of a fisheries management plan,

WHEREAS Section 12 of the Fisheries Management and Development Act of 1994 and the 2001 
fisheries regulations provides that the Minister of Fisheries and Marine Resources can designate 
special management measures for the sustainable use and management of small-scale fish 
resources in Sierra Leone,

WHEREAS the 2010 Fisheries Policy and Operational Framework of Sierra Leone provides a 
framework for the management of major fisheries including shared small pelagic resources, 
shrimps, and demersal species of the Northern Gulf of Guinea sub-region, 

WHEREAS pursuant to Section 46 of the 1994 Fisheries Management and Development Act, 
and Section 19 of its revised Fisheries and Aquaculture Bill, the Minister of Fisheries and Marine 
Resources have declared four Marine Protected areas (MPAs) published in the Sierra Leone gazette,

WHEREAS a Co-management Strategy has been developed for the establishment and management 
of MPAs which provides that community management associations (CMAs) comprising of paramount 
chiefs, councilors, village headmen, master fishermen, harbor masters, representatives of wood 
cutters, salt and sand miners, the Navy, the Police, Civil Society (fisher organizations), NGOs and 
MFMR staff should manage MPAs which will later graduate into territorial use rights in fisheries 
(TURFs),

WHEREAS the 1994 fisheries Act which has been reviewed into Fisheries and Aquaculture Bill 
provides that the 5 -6 nautical miles inshore exclusion zone ( IEZ) shall be reserved for small-scale 
fishing vessels, un-decked semi-industrial fishing vessels and recreational fishing vessels,

COGNIZANT of the importance of the small-scale fisheries sector to the national economy, nutrition, 
food security and income inflows into the rural economy and its contribution as a growth node for other 
secondary and tertiary industries, as well as to the socio-cultural and livelihoods of Sierra Leoneans, 

DESIROUS to ensure the sustainability of fish stocks, strengthen the involvement of small-scale 
operators in planning, decision-making and implementation of actions of the sector through 
improved participatory governance, maintain/preserve habitat and the environment and improve 
the livelihoods of small- scale fisheries communities, 

NOTING that the Marine Small-scale Fishery Management Plan has been developed in a participatory 
and transparent manner with representatives of key stakeholder groups of the sector, 

THEREFORE, I HEREBY 

Declare operational the Marine Small-scale Fishery Management Plan of Sierra Leone. 

Signed: ___________________________________                              

Minister of Fisheries and Marine Resources                 Date:                          
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 8.2.2  Develop an operational plan and monitor its progress

Having an agreed set of management measures to deal with each of the key issues for your fishery is 
good, but to be useful they need to be implemented. The translation from policy to action is, however, 
often inadequate. Developing an operational plan that precisely identifies all the activities and processes 
that need to be undertaken, by whom and when, can reduce the chances that your EAF management 
plan becomes another document gathering dust on a shelf.

Generating an operational plan requires going through the full set of EAF management measures developed 
in Activity 3.3 and determining (i) what are the specific activities that need to be completed?; (ii) who are 
the actual persons/institutions that will be responsible for completing these activities?; and (iii) whether 
there are really enough resources (both human and financial) to complete each of the tasks. It is not 
until after this detailed analysis is done that you can be confident that your proposed management 
arrangements are feasible.

The operational plan will usually be developed by the management agency, given that their staff and 
resources are most often required. If specific actions are to be undertaken by other groups, they need to be 
involved in planning for these activities. The plan should include a schedule of activities and responsibilities 
with clear milestones. It should be monitored regularly to ensure adequate progress is being made, 
with regular reviews (at least once every six months) to see whether the plan is being implemented 
successfully, or if revisions are required.

The operational plan can be a simple text document, a spreadsheet or produced by project management 
software. 

 8.2.3  Review of performance of the management system

EAF is an adaptive management system that requires regular checking to determine whether the plan is 
delivering acceptable outcomes for all the objectives of the fishery. Where performance is not acceptable, 
changes to the management measures are required. At longer time periods the entire management 
system, including the objectives, should also be reviewed.

Monitoring the outcomes of a management system based on the identified indicators is an ongoing 
activity that aims to assess performance against each of the operational objectives at appropriate time 
intervals. For most commercial fisheries some level of annual review (often in connection with quota/
effort allocations) is undertaken, with more frequent reviews needed where real-time management or 
high risk issues are involved. In some situations (e.g. small-scale fisheries, stock assessment of long-lived 
species) a lower frequency may be adequate (e.g. every two to five years). These reviews can either be 
internal (most of the time) or external (from time to time).

The reviews should assess whether the management arrangements are delivering the desired outcomes 
and, where this is not happening, identify the likely reasons for failure and, where possible, suggest 
corrective actions. If these adjustments are allowed for within the scope of the plan (e.g. adjusting TAC, 
effort values, etc.) the change may be negotiated each time or predefined by a control rule within a formal 
harvest strategy. Where changes require the formal management plan to be amended (e.g. prohibition 
of a certain gear) a longer process involving some of the activities from Activity 3.3 will be necessary.

After the management plan has been in operation for some time (e.g. five to ten years) a strategic review 
of the entire management system may be required. This essentially requires going back to Step 1 of the 
EAF planning process to ensure that the basis of the fishery management plan in relation to high level 
objectives and societal values is still relevant.
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Fishing   commences

Fishing   ends

Assume mean 
recruitment

Recruit survey results

November survey 
results

Provisional TAC

May/June mid-year 
revision (anchovy and 
sardine bycatch only)

January TAC  
anchovy, sardine directed 

and sardine bycatch

Box 8.3  SETTING ANNUAL TACS: A SOUTH AFRICAN EXAMPLE 

The sardine (Sardinops sagax) and anchovy (Engraulis capensis) are the two most important species in 
the South African pelagic fishery. These two stocks have been managed on the basis of management 
procedures that define annual TACs based on agreed harvest control rules and annual assessment 
of stocks. The process of setting annual TACs is summarized in the figure below. Management 
recommendations for anchovy have been made at three points during the year. A provisional TAC 
for the following year is set at the request of the fishing industry to facilitate their planning, but is 
automatically overridden by the January TAC. Fishing commences in mid-January. Anchovy landings 
in South Africa have typically included about 70% by mass of 0-year recruits and these recruits start 
to arrive on the fishing grounds in about April. When fishing commences in January, no estimates 
of forthcoming recruitment are available and therefore the January TAC is set on the basis of the 
estimate of spawner biomass from the previous November, with an assumption that recruitment 
in the forthcoming year will be average. When the results of the mid-year recruitment survey are 
available, usually towards the end of June, this estimate is included in the TAC calculation and a 
revised TAC recommendation is made in accordance with the procedure. Adult sardine are caught 
by a directed fishery and also taken as bycatch in the anchovy fishery. 

Until 1994, apart from the provisional TAC, a single TAC was set for sardine in January. However, 
with the advent of the 1994 combined-species procedure, which included separate directed catch 
and bycatch TACs for sardine, the bycatch TAC could be revised in mid-year, in part depending on 
estimated recruitment for sardine. When the sardine bycatch TAC is set in January, it has been 
based on an assumption of average recruitment of sardine to the bycatch fishery. However, this 
can be updated in mid-year when a survey estimate of sardine recruitment becomes available.

Annual sequence of decision-making for anchovy TACs and sardine directed and bycatch TACs in 
South Africa.

Source: Cochrane et al., 1998. 
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 8.2.4  Reporting and communication of performance

Good governance involves accountability and transparency to enhance the level of confidence in the 
process. It is therefore expected that each fishery should report on the current outcomes being generated 
by the management system to core stakeholders, the parliament, the public at large and possibly at 
regional and world levels (e.g. UN), if appropriate. It is also becoming more common for the public in 
many countries to require some level of independent auditing of performance so as to ensure confidence 
in acceptable community outcomes. This is resulting in the increased use of ecolabelling and other third 
party auditing systems.

The degree and type of reporting and auditing required for each fishery will be affected by who the main 
audiences are. This in turn is dependent upon the type of fishery; the markets where the product is sold; 
local, national and international community attitudes; the types of issues involved; and any legislative 
requirements and relevant treaties.

Keeping stakeholders informed at a community level is very important for maintaining the momentum 
and legitimacy of the management system and its functionality (e.g. its capacity to adapt to change) 
especially where the fishery concerned is community-based. Having the government stay committed to 
controversial actions will generally require direct discussions with key political leaders, not merely the 
submission of reports. There should always be the opportunity to react to reports.

For some fisheries, e.g. an export fishery or in instances where the fishery interacts with some well known 
iconic species, the key audience may not even be in the country where fishing takes place.

Box 8.4  THE ROLE OF ECOLABELLING PROGRAMS IN CONVEYING 
INFORMATION ON THE HEALTH OF FISH STOCKS TO CONSUMERS 

One increasingly popular market-based instrument for ecological stewardship is the use of certification 
and ecolabelling programs to highlight sustainable fisheries with low environmental impacts. The 
Marine Stewardship Council (MSC) is the most prominent of these programs. Gutierrez et al. 
(2012) analysed the performance of MSC-certified fish stocks comparing the status and abundance 
trends of 45 certified stocks with those of 179 uncertified stocks. The study found that 74 percent 
of certified fisheries were above biomass levels that would produce maximum sustainable yield, 
compared with only 44 percent of uncertified fisheries. On average, the biomass of certified 
stocks increased by 46 percent over the past 10 years, whereas uncertified fisheries increased 
by just 9 percent (see examples in the figure below). As pointed out by the authors, the results of 
this analysis indicate that, from a consumer’s point of view, MSC-certified seafood is three to five 
times less likely to be subject to harmful fishing than uncertified seafood. MSC-certification thus 
can convey reliable information on stock status to seafood consumers.

The trend in biomass levels of fisheries certified by the MSC for five years or more. 
Source: Gutierrez et al., 2012. 

1 Hoki Eastern New Zealand

2 South Georgia Patagonian toothfish

3 Shallow-water cape hake

4 Hoki Western New Zealand

5 Mackerel North East Atlantic

6 Pollock Eastern Bering Sea

7 European sole ICES Vlld

8 Pollock Aleutian Islands

9 Pollock Gulf of Alaska

10 Deep-water cape hake

Years since certification
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 8.2.5  Establishment of a fisheries management cycle

Traditionally, the setting of total allowable catches and the supporting processes of fishery data collection 
and analysis are taken to be the main activities of fisheries management. The EAF-Nansen Project is 
promoting EAF as a comprehensive management approach. The project is assisting fisheries administrations 
in Africa to put in place actions required to make sure that fisheries are managed according to the priorities, 
and related objectives, identified in an EAF management plan. A fisheries management plan is promoted 
as the interface between policy objectives and the activities of the fishers. The policy objectives, usually 
set at a high level and included in fisheries sector, environmental or development policies of countries, 
are expected to be related to the three dimensions of sustainability, i.e. ecological (sustainability of the 
resources and their ecosystems), social (equity and fairness, community stability, employment) and 
economic (profitability and economic efficiency of the resources). 

This aspect of the work of the EAF-Nansen Project involves the establishment of a fisheries management 
cycle (FMC) that consists of all the activities that a fisheries administration is expected to carry out 
annually as part of its mandate to manage the fisheries. This work is guided by a fisheries management 
plan, which has been prepared with the participation of all relevant stakeholders, with consensus on 
how it is to be implemented in order to manage the fisheries sustainably, including the objectives to be 
achieved and the required actions. The FMC is promoted as being at the core of fisheries management 
and refers to the number of activities that should take place at pre-established, regular times to ensure 
implementation of the management plan. 

The FMC is presented in five steps (Figure 8.1). The first step deals with the development of the operational 
plan (OP) and associated annual work plans that provide details on the major activities, timelines and 
resource requirements for implementing the management plan. The second step has to do with updating or 
establishing time series of data (both fishery dependent and independent) on priority issues. The baseline 
report compiled during the preparation of the management plan is taken as the key reference material 
on sources of data and their status. Step 3 is related to assessing status and trends related to ecological, 
social and economic factors that are also linked to the operational objectives and provide information on 
the status of the fishery in relation to the agreed objectives. Because of assessment work done mainly 
under the auspices of FAO regional fisheries bodies, some information on fish landings and the status and 
trends of production is usually available for a number of species. On the other hand, social and economic 
data are not usually available. Working with the countries to establish these data series, including looking 
for information from outside the fisheries agencies, has been a matter of priority. 

Figure 8.1  Schematic example of the key steps of a “Fisheries Management Cycle”.

Step 1. Develop the Operational Plan 
and the annual work plan for the 

management of the fishery

Step 2. Update or establish fishery data 
series relevant to the priority issues 
identified in the management plan

Step 3. Assess status of the 
issues vis-à-vis the agreed 

operational objectives

Step 4. Organise participatory 
decision making on necessary 

corrective actions 

Step 5. Implement agreed 
measures
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The fourth step in the FMC entails the organization of stakeholder workshops for participatory decision-
making on corrective measures. If the most recent assessment shows a trend that goes in a direction 
that is different to that of the set operational objectives, some corrective measures will be required. To 
date, this has been the weakest link in the chain. Consulting stakeholders to examine information and 
data on fisheries is not a common practice in many parts of Africa. However, it is important to note that 
stakeholder consultation does not mean the management agency informing the industry and the industry 
bringing problems to the attention of management, instead a much more equitable process is envisaged. 

The fifth step is the implementation of agreed measures. These measures will usually be communicated 
to the broader stakeholders through formal channels (e.g. dedicated government websites or in bulletins 
issued by the fisheries management agency). 

The FMC described above is an example of “adaptive management” that is intended to be a structured 
and iterative process of decision-making under conditions of uncertainty. A key challenge of adaptive 
management lies in finding the correct balance between acquiring knowledge to improve management 
in the future and achieving the best outcome in the present based on current knowledge. 

Because of the relative newness of the FMC concept, rather less effort has gone into the setting up of 
such a cycle in the countries. In future, more effort will be put into this aspect of EAF as part of a strategy 
to help the countries implement the management plans that have been prepared with the support of the 
EAF-Nansen Project.

Learning at the institutional level is key to adaptive management and EAF in particular. Given the fast 
turn-over of professionals that many fisheries management agencies in the partner countries experience − 
with a consequent loss of knowledge and experience − it is fundamental that any capacity development 
and implementation efforts involve as many managers and scientists as possible. Additionally, fisheries 
administrations should be assisted to fully document the decisions taken in the management cycle, including 
the rationale and the outcomes. The Project supports efforts that aimed to provide the most efficient 
way of prioritizing research and management activities so as to ensure the optimum and comprehensive 
use of financial resources.

Photo © EAF-Nansen Project
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Exercises

1. A central element of a management plan is the definition of the activities that need to be carried 
out and the processes and resources that will be needed to implement the EAF management plan 
(see Unit 4). Based on the issues and measures identified for your case study fishery in previous 
units, detail a set of activities that follow the “operational plan template and checklist” provided 
in the EAF Toolbox.

2. Based on the information you have compiled throughout the course, prepare a draft EAF management 
plan for your fishery case study, following the template provided in Unit 4.

3. How formal does a fishery management plan have to be to become valid for use in your country?

Which are the agencies and groups that need to approve the plan to make it sufficiently binding?

List the regulations that may be of relevance to your case study fishery if you were to formalize 
a fishery management plan for it in your country. 
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The Handbook of the EAF-Nansen Project Training Course on the Ecosystem Approach to Fisheries (EAF) 
provides basic material for a three to four week training course on the concept and process of fisheries 
management consistent with the EAF. It presents summary notes, key references and exercises to support 
both trainers and trainees who participate in the university-level training course on the EAF that was designed 
by the EAF-Nansen Project and is being run in partnership with a number of universities in Africa. The course 
targets professionals in fisheries research and management institutions, environmental agencies and the 
private sector.  

The Handbook covers eight course units that provide a general introduction to fisheries management and the 
EAF, and guide students through the main steps of the EAF planning process that results in the formulation of 
a fisheries management plan. Although the Handbook is best suited to students who have some background 
in fishery science or management, or have some operational knowledge of fisheries, it will be useful to anyone 
who is interested in deepening and expanding their knowledge and understanding of EAF.  


