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ABSTRACT

Overexploitation of many fish stocks underlines the need for more effort
directed towards stock management so that the sustainability of resources is assured. To
avert the tragic consequences of overfishing in coastal waters, a growing body of
theoretical and empirical research provides evidence in support of cooperation among
resource users to manage their commons. This study aimed to investigate the factors
that contribute to the emergence and evolution of collective action in fishermen's
communities t0 manage their coastal fish resources in South Al-Batinah, Sultanate of
Oman. The study emphasises the importance of a collective action approach to fish

resource management with examples from three fishing towns.

In order to understand why fishermen choose to participate (or not to participate)
in local collective action to manage fish resources, the researcher focuses on six main
sets of issues that influence fishermen's decisions: economic factors; awareness of
resource exploitation problems; institutional rules in use; social identity, group size and
heterogeneity among resource users. Social and demographic factors as well as vessel

configuration were also considered.

Data collection for the study was carried out using three methods: questionnaire,
semi-structured interview and observations of fishermen's activities. Statistical reports

and other research papers carried out in Oman were also reviewed.

The study found that there is a management institution that governs the fishing
activities of the fishermen in the study area. Fishermen in the area inherited an
indigenous management institution, which was established hundreds of years ago. It
was also found that fishermen were very aware of the resource exploitation problems.
High awareness of the resource exploitation problems coupled with high
interdependence among users might induce them to work collectively to mitigate harm

to their long-term welfare.

The results of testing a number of hypotheses indicated that among the reasons
which may influence collective action, are high economic dependence on the fishery,
individuals' social identity as fishermen, awareness of the resources exploitation

problems, risk aversion and heterogeneity (differences in objectives and interests).



The study findings indicated that individuals using common resources are faced
by various "assurance" and "chicken" problems. In both the PD game and the Assurance
game, the preferred outcome is mutual cooperation. Whereas the predicted outcome of
the former is defection, the latter suggests the possibility that the preferred outcome
(i.e., cooperation) will occur, because individuals' decisions in the commons are
influenced by a complex set of factors, rather than strictly materialistic self-interest. The
analysis presented in this study examined several of those factors for their influence on

individual behaviour.

The findings of this study strongly suggest that the presence of local
management institutions to coordinate the fishermen's activities in the study area is the
key factor in avoiding the worst outcome (universal defection). The game structure has
been changed from a Prisoner's dilemma to a Privileged game or a game of Chicken
where the benefits from cooperation are maximized. It is the role of the institutions to
determine how the cost of providing the public goods might be shared among

participants.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction

Fish resources can be appropriately utilised and managed in common, but at the
same time they are susceptible to destruction by the users themselves in what has been
called the "tragedy of the commons" (Hardin, 1968). The literature abounds with
examples of overfished fisheries around the world. Fisheries management has often
failed in Europe and America and threatens to fail in developing countries too (Baland
and Platteau, 1996). The following quotation highlights this fact: “it is in the light of the
perverse logic of open access that the following distressing facts must be understood.
Almost all the world’s 200 fisheries monitored by the FAO are today fully exploited.
One in three is depleted or heavily overexploited, almost all in developed countries”

(Baland and Platteau, 1996; p. 28).

Overexploitation of many fish stocks underlines the need for more effort
directed towards stock management so that sustainability of resources is ensured. To
avert the tragedy, a growing body of theoretical and empirical research developed
during the last twenty years provides evidence in support of cooperation among
resource users to manage their commons as an alternative to the expensive and often
inappropriate state management. There are many researchers who have focused on
factors that appear to influence individuals' decision-making in the commons. All these
experimental and empirical researches have contributed toward the development of
theory pertaining to the use of common property resources. These advances will help to
apply the theory and its applications in policy formulation and implementation in a field

setting.

1.2 Statement of the Problem

The inshore fish resources of Al-Batinah can be regarded as common pool
resources; they can be used jointly, because of the high cost of excluding fishermen in

the community, and their consumption is subtractive in the sense that fish caught by one



fisherman are not simultaneously available for another fisherman (Wade, 1987; p. 96).
So, when fish are scarce, congestion is likely, causing conflicts and yield reduction in
the catch of individual fishermen. The coastal fisheries form vital parts of the
livelihoods of large sections of the population in the country, and the issue of how to
prevent their over-exploitation as population grows is of great importance for

development policy in Oman.

The inshore fisheries resources of the Sultanate of Oman have witnessed the
symptoms of overfishing especially the high value commercial species such asthe
kingfish, lobster, shrimp, abalone, sardine and many other demersal species (Siddeek,
1995; Sultan, 1996; Moore and Dorr, 1994; Hooker and Parsons, 1995). A steep decline
in annual landings and in catch per unit of effort of many high value commercial

species is a testimony to the current situation.

Jentoft and Kristoffersen (1989) argued that management of fisheries resources
is commonly regarded as synonymous with management by the state as predicted by the
Hardin (1968) model and its sweeping pessimism about collective action. Resource
management of developing countries, as well as of many developed countries, is

concerned with regulating fishermen’s activities to comply with the legislation.

The case of the Omani fishery is similar to the one stated above where the
Government provides measures to regulate fishermen’s activities. However, failures of
state control to solve the problem of the commons are well documented in the literature
all around the world (Baland and Platteau, 1996, Runge, 1986; Berkes, 1989 and
Ostrom, 1990). But, in contrast, there are numerous instances of indigenous local
groups who, with or without government support, have succeed in conserving and
managing their common property resources (see: Berkes, 1989; Baland and Platteau,
1996; Jentoft and Kristoffersen, 1989; Jentoft and McCay, 1995; Ostrom, 1990; Runge,
1986 and Scott, 1993). However, there are few examples in the literature where states,
on their own initiative, have successfully maintained common property resources for an
extended period of time. The existing situation points to the need for a management
strategy that will solve the common problems through cooperation between resource

users and the state.



The fishery of Oman is managed by a Directorate-General within the Ministry of
Agriculture and Fisheries. A system of licensing small fishing vessels and fishermen is
in place, but remains unenforced. This is generally attributed to the fact that fishermen
in Oman are spread throughout the country in numerous villages, both small and large,
scattered along the 1,700 kilometres coastline. Lack of financial resources can be
added, as the Ministry has to spend a substantial amount of money to enforce its

licensing programme.

Looking at fish landings during the past few years, it can be seen that landing of
major groups of fish has been on the decline, despite the increase in the number of
fishermen and fishing boats, but within the group of commercially important species,
they have been affected severely (Siddeek, 1995). The population of kingfish
(Scomberomorus commerson), for example, has witnessed a steep decline during the
last nine years. The annual catch of kingfish declined from 25,000 metric tonnes
between 1987 and 1990 to 3,000 metric tonnes between 1991 and 1994 (Hooker and
Parsons, 1995). Based on late 1980 data, Dorr (1991) observed that sardine was caught
close to the optimum. Recent landing indicated a decline in the catch of many demersal

species of high market value, supporting the concern that overfishing has taken place.

The government in Oman is facing a challenge of balancing resource
exploitation and conservation. Fish resources in Oman are facing the tragedy of the
commons as individual fishermen invest in new fishing gear and increase their fishing
effort to raise their catch. The remedy to this situation is collective action by resource

users to limit fishing effort (Ostrom, 1990 and Runge 1986).

The approach taken in this thesis is that a social institution is needed to evolve
rules which fishermen understand, agree upon and are willing to monitor and comply
with. Mearmns (1996) argued that the management of common-pool natural resources, in
particular, may be approached theoretically as a collective action problem, which arises
as a result of their subtractibility (rivalry) in use, and the difficulty of excluding
unauthorised users (nonexcludability). One good reason to use collective action in
resource management is because it is much cheaper in term of state resources than state
control or private ownership regimes. State control and private ownership are expensive

to implement, especially over a stretched coastline like the Omani coast.



Overexploitation of fish resources in Oman and particularly in South Al-Batinah
result from a number of reasons. One reason is the rapid change in the institutional

setting in Oman. The traditional fisheries laws (Senat Al-Bahar or the local fisheries

management institution) which were governed by Islamic rules as well as customary
rules (established practices) have been changed. As argued by Dybro (1995), "In
relation to the development of agriculture in Oman, adhering to Islamic law (sharia)
was not only exercising a strict will to order, of "going by the book (Quran)", but also

flexibility and cooperation". Historically, the laws of Senat Al-Bahar were used to

govern the fish resources in the country. The objective is always to define
responsibilities, conserve the fishery and limiting personal and communal disputes.
With modern fisheries management the government has declared all fish resources to be
a national resource and as such empowers the relevant governmental agencies to
develop and protect these resources according to laws declared by Royal Decree. The
result of the new fisheries management institutions has been a need for more
coordination of policies between the various governmental agencies involved with
fisheries management. Each agency currently designs and implements policies aimed at
achieving each agency's objectives. Differences of interest and some duplication of

effort have occurred.

Overexploitation of fish resources resulted from the changes mentioned in the
above subsection. These have led to an increase in the number of fishermen and fishing
effort. Access to large urban markets (and markets in neighbouring Arabian Gulf
countries) increased the price of fish in the local markets. The rise in fish prices led to
an increase in the average revenue of the fishermen, and investment in fishing activities
became more lucrative which attracted more people to enter the fishery. This was
coupled with a government subsidised scheme to attract more Omani nationals to the
fishing occupation without due knowledge of the availability of sufficient fish
resources. Fishermen increase the numbers of units of gill nets or the number of traps
every year as the fish gets scarce, in their effort to achieve a higher economic gain. Fish
stocks have been exploited beyond their maximum sustainable yield and thus to rent

dissipation following intense competition between users for the resource.

Violence erupting over the fishing ground is common, causing boat and gear

damage. The local authority, in its effort to resolve the problem, passes new regulations



to allocate fishing grounds, though few have been obeyed by fishermen. Allocation of
resources among fishermen must be carried out in a fairly and efficient manner
(Ostrom, 1990). If fishermen feel that the allocation of the fish resource is unfair and
not efficient, they have no motivation to contribute to the provision of the collective
goods. Gardner and Ostrom (1991) point out that unless the fishermen themselves
accept legislation as effective rules, they continue to play the fishing game as if the

legislation did not exist.

All this leads us to conclude that the inshore fish resources in Oman are
overexploited and there is a need for a new approach toward the management of fish

resources.

1.3 Theoretical and Conceptual Background

Several theories of collective action are commonly used to model common-pool
resources. These theories are: Garrett Hardin's Tragedy of the Commons; the Prisoners’
Dilemma Model of Strategic Choice; and Mancur Olson’s Logic of Collective Action.
The public good theory (a sub-theory of collective action) can answer our question here,
as to the conditions under which fishermen commonly using fish resources may agree

on a set of rules to reduce fishing effort without external enforcers of the agreement.

The starting point for any analysis of common-pool resources is Garrett Hardin's
(1968) "tragedy of the commons” which has become the standard frame for so much of
the common-pool resources management (Blair, 1996). Hardin (1968) assumes that
common property resources users are individualistic and are unable to co-operate in
their collective interest. However, much empirical evidence challenges the use of
Hardin’s model and its sweeping pessimism about collective action in general or some
kinds of common-pool resources management in particular. Co-operative means to
manage common pool resources have achieved successful results in many parts of the
world (see: McCay and Acheson, 1987, Ostrom, 1990; Berkes, 1987; Baland and
Platteau, 1996 and Salim, 1996).

Mancur Olson (1965) in his book, "The Logic of Collective Action", states that
provision of the public good depends largely on group size. He divides groups into

"small", "intermediate” and "large". As the size of the group increases, free riding



becomes a dominant strategy according to Olson. Olson argues that the likelihood of
voluntary collective action (without selective punishments or inducements) is high for

small groups, low for large ones, and indeterminate for intermediate ones.

Sandler (1992) provides a more rigorous analysis of collective action. His
analysis shows that important exceptions exist to the themes proposed by Olson. For
example, the extent of suboptimality may be independent of group size. Large,
homogenous groups may be privileged, and their provision levels may increase with
group expansion (Sandler, 1992; p. 19). The provision of public good depends largely
on the notion of privilege. A privileged group will form when at least one individual
derives sufficient net benefits from the collective action to go it alone. The conditions
for a privileged group may depends on the technology of publicness and its relationship
to the underlying game structure (Sandler, 1992).

Ostrom (1990) argues that control of overexploitation of common property
resources can be achieved through institutional arrangement. Contracting is one
possibility to solve this problem. However, Johnson and Libecap (1982; pp. 19 - 20)
have shown that contracts are difficult to formulate when the group is not homogenous.
They reasoned this from the fact that agreement on effort restrictions is more costly for

heterogeneous groups (see also Libecap, 1994; pp. 589 - 590).

The aim of this study is to examine situational and individual factors that affect
individual co-operation and collective action to resolve problems in the commons.
Chapter Three provides a general literature review of the theoretical and empirical

background for the study.

1.4 Purpose and Objectives of the Study

The goal of this exploratory study is a contribution to ongoing theoretical
development in the field of collective action by examining individual and institutional
factors that affect individual participation in collective action to resolve the commons
problem. The study examines the factors that motivate individual fishermen to co-
ordinate their collective decisions to improve their collective well-being. The collective
action studied includes voluntary fishermen contributions to restrain resource

overexploitation. Reduction in fishing effort will establish a balance between



overexploitation and resource conservation for sustainable production. The research

focuses on those factors which foster collective action.

The capture fishery is a frequently cited example of collective failures in which
exploiters' pursuit of profits lead to the attainment of their private interest and not the
group interest. A static analysis of the fishery will be demonstrated by this study based
on the work of Cornes and Sandler (1996), and Sandler (1992).

The collective choice of fishermen will be analysed by a game theory approach.
There are a number of games of relevance for the collective action problems: the
Privileged game, the Assurance game (also called the game of trust); the game of
Chicken; and the Battle of the Sexes. This approach will be used to find the type of

game used by the fishermen in the study area.

The study undertaken by this thesis will investigate the factors that enhance
fishermen's co-operation in the study area to solve their common problem of reducing
fishing effort which threaten their common survival as the fish resource they depends

on is overexploited. To address the research questions the following objectives were

developed:

1. to provide a general picture of the structure, standard of living and other
activities of fishermen in the study area, and to explain the effects of these
socio-demographical factors on fishermen's ability to participate on collective

action;

2. to investigate the influence of institutional characteristics on fishermen's effort

to participate in collective action to co-ordinate resource use;

3. to investigate the influence of group size and group heterogeneity on

individual fishermen's collective decisions to manage their fishery;

4. to determine the factors which are influential on individual fishermen's

decisions to co-operate.



1.5 Scope of the Study

The study of collective decisions of fishermen in South Al-Batinah, Sultanate of
Oman, focused on three towns: Barka, Al-Masn'a and Suwaiq. These three coastal
towns were selected to represent three groups of different fishermen population, to
enable examinations of the differences in individuals' attributes among the three towns

and their relationship to fishermen's decision to co-operate in the commons.

For the purpose of this study, the questionnaire methodology was complemented
by a semi-structured interview and observation technique to enhance the accuracy of the
findings. This study seeks to provide further evidence about the factors that enhance
collective action and the appropriateness of the collective action approach to fisheries

management to solve the commons problem.

1.6 Thesis Organisation

The thesis covers the factors that appear to be responsible to enhance or hinder
the emergence of collective action and the appropriateness of collective action to be
used as an alternative to state management or private ownership of common property
resources. It comprises ten chapters, including this introductory chapter. This chapter
(Chapter One) has stated the problem and the importance of the study, as well as
highlighting the theoretical background for the study of collective action. The
remaining chapters are organised as follows: Chapter Two provides a review of the
Sultanate of Oman Fishing sector with special reference to the traditional fisheries. It
discuses the importance of the fisheries sector to the Omani economy, trends in fish
landings and fishing efforts and the current fisheries management approach as well as
the problem of overfishing in coastal areas. Chapter Three presents a literature review
for the study of collective action in the commons. It explores the theoretical and
empirical development in the field of collective action and focuses on the different
factors that might be selected to test hypotheses designed for this study. Chapter Four
investigates the influence of institutional characteristics on fishermen's effort to
participate in collective action to co-ordinate resource use. It explores the changes in

the underlying game structure with different institutional arrangements.



Chapter Five presents the conceptual framework for the study. Chapter Six
outlines the research methodology selected and then explains in detail the application of
that methodology to the South Al-Batinah fishery. Then Chapter Seven presents a
detailed statistical analysis of the study population covering its economic, social and
demographic profile. Chapter Eight discusses the characteristics of the fishery studied
and gives the background to common dilemmas that confront the fishermen and the way
they are solved. It also highlights the local indigenous management institution that has
been used to manage the fisheries for several generations. Chapter Nine identifies and
quantifies factors or attributes that are influential in fishermen's decision to participate
in collective action to manage the coastal fishery in South Al-Batinah. Chapter Ten
presents the findings about the collective action problems facing fishermen in their use
of the fishery. Then in Chapter Eleven, the researcher presents a conclusion and

recommendations, as well as suggestions for further research.



CHAPTER TWO

AN OVERVIEW OF THE FISHERIES SECTOR IN THE
SULTANATE OF OMAN

2.1 Introduction

The main aim of this chapter is to provide an overview of the fisheries sector, in
both its traditional and commercial dimensions. More emphasis is devoted to the
activities of the traditional sector as this is the main concern of this study. In this chapter
the importance of the fishery among other sectors, its economic significance, and the
potential of fish resources in the Omani waters are discussed. The chapter will also
describe the technological changes that have taken place during the last two decades and
the effect of these on landings of the traditional fishermen. The last section is concerned

with the management of the fisheries in Oman and the problem of overfishing in coastal

waters.

2.2 Country Profile

The Sultanate of Oman forms the south-eastern part of the Arabian Peninsula.
Oman, with its 309,500 square kilometres of very varied, striking terrain and its two
million inhabitants is the second largest state (after Saudia Arabia) in the Arabian
Peninsula. Its geographical location on the map lies between latitudes 16° 40' and 26°
20" North and longitudes 51° 50’ and 59° 40’ East. The country is bounded to the south
by the Republic of Yemen; to the west by Saudi Arabia and the United Arab Emirates;
to the north by the Strait of Hormuz; and to the east by the Arabian Sea. The coast
stretches a distance of 1,700 kilometres, from Ras Musandam, on the southern side of
the Strait of Hormuz in the north, to the Batinah plain that inclines south-east towards
Muscat through the A'Sharquiyah region to the near-tropical Salalah region in the south

near the Republic of Yemen.

With its subtropical location, Oman's rainfall is relatively low and irregular with
the exception of the southern region, where heavy rains occur during the Monsoon
season (June - September). The climate varies across the regions. In the coastal areas it

is hot and humid in summer (May - September), but pleasant in winter (October -
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April). In the interior, it is hot and dry during summer, although it is temperate all year
around in some higher locations such as the Jabal al-akhdar plateau which is 3,075

metres above sea level.

Geographically, the country is divided into five administrative divisions called
regions (Al-Batinah, A'Dakhliya, A'Sharquiyah, A'Dahira, Al-Wusta) and three other
divisions called governorates (Muscat, Dhofar, Musandam). Each of these regions and
governorates is divided into smaller administrative divisions called Walayat. There are
59 Walayats (towns), each administered by Government representative called a Wali
(Governor) (Ministry of Development, 1993; p. 28).

According to Donaldson, (1980; p. 480) "fishing communities along the coast of
Oman have existed certainly for many centuries and probably for several millennia, and
most travellers in the area over the years have testified to the large quantities of fish
caught". The sea has contributed much to the character of the coastal Omani settlers.
The Omani maritime trade flourished between the seventh to the fifteenth centuries,
during which period a major trading empire was formed in the region. Omani ships
regularly called at ports in Persia, India and South East Asia (Ministry of Information,
1995; p. 27). They also reached Canton in China as early as the eighth century. In 1507,
the famous Omani navigator Ahmed bin Majid guided the Portuguese sailor Vasco da
Gama round the Cape of Good Hope, discovering an important sea route to India (ibid.).

Since the first export shipment of oil from the country in late 1960s Oman has
had an oil-based economy (70 % of the national income), affected by the fluctuation in
world oil prices. The major violent slump in oil prices witnessed in 1986 resulted in a
11.3 percent devaluation of the Omani Rial. Although world oil prices have made
considerable recovery since then, during the last quarter of 1998 the Omani crude was
sold at $9 a barrel, well below the $18 which would be a comfortable price for the

Omani economy and resulting in 50 percent reduction on oil revenue compared to

previous years.

Due to the uncertainty of world oil prices the Government has been exerting
efforts to diversify the economy away from its dependency on oil revenue, and a
considerable degree of success has been achieved. The major non-oil resources are
agriculture, fisheries and minerals. To these can be added tourism, trade and light to

medium industries, which have developed rapidly during the last 15 years, and
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contribute to the national income. These non-oil sectors have the potential to make
substantial contributions to the national economy and their share of the GDP is steadily
increasing. For example, the manufacturing sector, which contributed less than one
percent to GDP at current prices in 1980, has grown remarkably since then, its

contribution rising to six percent by 1994 (Pinto, 1995).

2.3 An Overview of the Fisheries Sector

Fishing and agriculture have been traditional Omani occupations and major
sources of food and employment for the people in Oman. For example, before the
discovery of oil in the country, agriculture and fisheries dominated the Omani economy,
with around 80 percent of the population depending on these two sectors. Although the
structure of the Omani economy has changed since the discovery of oil in the late
1960s, which caused agriculture to lose its position as the main contributor, agriculture
and fisheries at present are among the major contributors to the national economy. It is
estimated that at present around 50 percent of the population in Oman still depend on
these sectors (Oman Daily Newspaper, 10 November 1997 and Ministry of Information,
1997, p. 134). The development of these sectors has the potential to increase the
national GDP under the government strategy to diversify the national economy. Besides
their contribution to the GDP, the development of these sectors has secured a
continuous supply of food and will eventually reduce the dependency on food-

producing nations.

The importance of the agriculture and fisheries sectors has attracted the attention
of the government, whose investment in these sectors has steadily increased.
Government investment in both sectors showed an average growth rate of 13.5 percent
per year during the period 1971 - 1995, although this rate was reduced during the Fourth
Five-year Plan (1991 - 1995) to an average of 1.5 percent per year (Oman Daily
Newspaper, 10 November 1997). Government investment in these sectors has
contributed to a noticeable growth in both of them; the average growth rate achieved
during the period 1971 - 1995 was 9.9 percent per year, around three times the rate of
population growth in Oman, which means that a higher percentage of self sufficiency in

food has been achieved.

The agriculture sector's share of the gross national product was 3 percent in

1995, and is expected to rise to 3.1 percent by 2020 (Ministry of Development, 1996; p.
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240). Similarly, future Government planning for the Omani economy places major
emphasis on the fisheries sector. The sector is expected to grow at an annual average
rate of 5.6 percent by the year 2020. The fisheries sector is expected to contribute
around 2 percent to the gross national product in 2020 compared to its level of 1.1

percent recorded in 1995 (Ministry of Development, 1996; p. 242).

Oman is one of the most important countries engaged in fishing in the Middle
East. The 1,700 km coastline, with a commercial fishing area of 350,000 kmZ, has rich
fishing grounds, the potential of which has yet to be fully evaluated. A 200 nautical mile
exclusive economic zone, extending out toward the sea from the baseline from which
the territorial waters are determined, was declared. The climatic conditions induced by
the prevailing south-easterly and north-easterly winds contributed to the phenomenon of
upwelling which is responsible for the annual recycling of nutrients. The presence of
upwelling along the coastline brings to the surface nutrient rich deep-water from the
ocean, which is an essential component for the productivity of the phytoplankton, which
constitute the start of the marine food chain. The Arabian sea (on the eastern coast of
Oman), for, example, is characterised by better circulation to the open ocean and high
availability of the nutrient rich deep water which makes it among the most biologically
productive seas in the world. There are 930 fish species available in the Omani waters,

including 52 inshore species, of which four required new generic names (Randolph,
1995; cited in Sultan, 1996).

Given the high abundance of fish in Omani waters and its importance to the
livelihood of thousands of people, the fisheries sector is a significant sector in the
Omani economy. There is a strong fishing tradition in Oman, and a large number of

small villages scattered along the coast, from which around 26,000 small-scale

fishermen operated in 1997.

With the advent of a petroleum-based economy, Oman underwent rapid social
and economic changes causing a drift away from fishing communities by young men to
the cities where they could earn better wages, leading to a shortage in manpower skills
from the traditional occupations. The Government has recognised the effects of its
development programmes on traditional occupations and urgent steps have been taken
to stem this drift by initiating programmes to develop the traditional fishing sector and
help the people to continue with their fishing occupation. With such encouragement,

there has been a substantial increase in the number of fishermen, indicating the strong
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interest of people in fishing as an occupation. The situation has now stabilised with
26,096 fishermen directly employed in the fisheries sector in 1997 compared to only
11,750 recorded in 1985 (Ministry of Agriculture and Fisheries, Annual statistics report
for 1997). The sharp increase in the number of fishermen is attributed mainly to the
introduction in 1978 of the Fishermen's Encouragement Fund, which encouraged coastal
inhabitants to keep to their traditional occupation. The Fund provides financial
assistance for the purchase of fibreglass fishing boats, engines and fishing gear. The
Agriculture and Fisheries Bank administered the Government's subsidy programme to
upgrade the fishermen's socio-economic conditions and make the fisheries profession
attractive. For example, during the Second Five-year Fisheries Development Plan (1980
- 1985), the bank processed subsidised loans to small-scale fishermen with a total value

of RO 4.073 million ($ 10.61 million') at a two percent interest rate.

The fisheries of Oman are divided into traditional and commercial fisheries,
though the traditional sector continues to be the corner stone of the fisheries sector in
the country. For example, in 1994 the traditional fishery contributed around 84 percent
of the total national landings, the balance being produced by the commercial sector,
which is composed of foreign-owned demersal trawlers and longliners. The traditional
fishing fleet has been enhanced by increasing the number of units (11,746 in 1997), and
replacing the old and inefficient units. By 1993, almost all the traditional fishing vessels
had been mechanised by means of the Fishermen's Encouragement Fund. The total
Government expenditure during the period 1978 - 1992 to subsidise the traditional
fishermen reached RO 6 million, used to help around 16,162 fishermen. During the
same period, around 8,462 fibreglass fishing skiffs and 14,106 engines were subsidised.

2.4 The Economic Significance of the Fisheries Sector

The significance of the fisheries sector to the national economy stems from its
contributions to: (a) the national GDP; (b) national exports, and hence, foreign

exchanger; (c) sources of animal protein and (d) provision of employment opportunities.

(a) Contribution to the national GDP: The fisheries sector's contribution to the
Gross Domestic Product (GDP) in market prices has enjoyed modest growth in the
period 1980 - 1994, with a sharp increase in 1987 in which the GDP was 68 percent
above the 1980 level (Table 2.1). Following 1987, the sector witnessed modest growth

! A rate of RO 0.3841t0 US $ 1 has been used as a rate of exchange in this study.
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again until it peaked again in 1995. The year of 1995 witnessed a significant growth,
which saw the sector's 1995 GDP 69 percent above that recorded in the previous year,

and 209 percent above the 1980 level (Ministry of Development, 1997; pp. 341 - 348).

Although the sector's GDP was on the increase, there have been some sharp
reversals. For example, the GDP in 1988 was 10.6 percent below the 1987 level and
another sharp decline was recorded again in 1991 when the sector's GDP was 21 percent
below the 1990 level. In 1996, the sector's GDP was RO 46.2 million, 11 percent below
the 1995 level (Table 2.1). During the period 1980 to 1995, the relative contribution of
the fisheries sector to the non-oil GDP at current prices ranged from 0.85 percent to
1.92 percent, averaging of 1.32 percent. As a proportion of the total GDP, the sector's
GDP during the same period accounted for between 0.5 percent to 1.0 percent at an
average of 0.72 percent. The fisheries sector is expected to contribute around 2 percent
to the gross national product in 2020 compared to its level of 0.8 percent recorded in
1996 (Ministry of Development, 1996; p. 240).

Table 2.1 Key Indicators of the Fisheries Sector (1980 - 1996)

Year Sector GDP | Annual | GDP share (%) | Share of non-

(million)® | growth (%) 0il GDP (%)
1980 16.9 - 0.8 1.92
1981 19.7 16.57 0.7 1.76
1982 21 6.60 0.8 1.62
1983 24.8 18.10 0.8 1.68
1984 241 -2.82 0.7 1.42
L 1985 22.1 -8.30 0.6 1.21
1986 21.6 -2.26 0.7 1.12
1987 28.3 31.02 0.9 1.54
1988 25.3 -10.60 0.8 1.26
1989 27.3 7.91 0.8 1.30
1990 28.1 2.93 0.6 1.17
1991 22.1 -21.35 0.5 0.85
1992 26.7 20.81 0.6 0.93
1993 26.9 0.75 0.6 0.88
1994 30.9 14.87 0.6 0.96
1995 52.2 68.93 1 1.55
1996 46.2 -11.1 0.8 1.3
Average 27.3 8.30 0.72 1.32

Source: Ministry of Development (1997); pp. 341 - 348.

2 Current prices
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(b) Contribution to Foreign Exchange Earning: In terms of foreign exchange
earning, fish exports increased steadily between 1981 and 1988, then fluctuated around
RO 19 million between 1989 and 1994 (Figure 2.1). The year 1995 witnessed a
significant increase in the value of fish exports, reaching RO 41.2 million, which was
117 percent above the 1994 level. Fish exports declined in 1996 to 10.4 percent below
the 1995 level. As shown in Figure 2.1 a further 27 percent reduction in the value of fish
exports was recorded in 1997. The value of fish exports in 1997 was 34 percent below
the 1995 level. Similarly, the quantity of fish exported increased steadily and peaked in
1995 when 59.2 thousand tonnes were exported, which was 33 percent above the 1994
level. After 1995, the quantity of fish exported was on the decline. In 1996 it was 34.9
percent below the 1995 level and a further 5.4 percent reduction was observed in 1997.
The 1997 exports were therefore 40.3 percent down on the 1995 level (Figure 2.1).

The reduction in the quantity and value of fish exports was to be expected due to
the declining trends of the landings of the traditional sector during the same period.
Restrictions imposed by the European Union on fish imports that do not comply with
the Union standard are another factor which contributed to reduce the quantity and
value of fish exported from the country. At present only one factory (belonging to the

Oman Fisheries Company) meets the standards for exporting fish to Europe.

Fish exports are considered to be a significant earner of foreign exchange to the

national economy, ranking second after oil exports and first among the non-oil exports.
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Figure 2.1 Fish Exports in Metric Tonnes and Value in (RO 000s), 1981 - 1997

16



(¢) Contribution to food security: Fish has been an important staple food for
the Omani coastal inhabitants for countless centuries, providing a large portion of their
protein requirements. Even the interior populations have long depended on fish landed
along the coasts of the Arabian Sea and the Gulf of Oman, which were transported by
camel and donkeys to the interior in dried or salted forms. At present fish is transported
chilled with ice or in refrigerated trucks to the interior over an excellent network of
national highways. As stated by Jenkinson (1987) "fish consumption per capita in Oman
is high when compared with other nations in the Arab region". According to the 1983
FAO Yearbook of Fisheries statistics, per capita fish consumption in Oman was 20.3 kg
(ibid.). However, by employing a flesh yield coefficient of 70 percent, the actual per
capita consumption of fish was closer to 14.2 kg /year. Table 2.2 provides a rough
estimate of the per capita fish consumption in Oman during 1997. As shown in Table
2.2, the per capita fish consumption was 20.3 kg per year. The figure represents the
quantity of fish available to each person in Oman during the 1997 after fish exports and
losses due to poor handling were deducted and by employing a generic flesh yield

coefficient of 70 percent.

Table 2.2 Apparent Consumption of Fish in Oman during 1997,

Total fish landings 119,000 metric tonnes
Exports - 36,000 metric tonnes
Balance 83,000 metric tonnes

Losses due to poor handling @ 30 % - 24,900 metric tonnes

Amount available to be consumed by the 2 | 58,100 metric tonnes
millions total population
Yield coefficient @ 70 % of the 58,100 | 40,670 metric tonnes
metric tonnes available in the country
Fish consumption per capita 20.3 kilos/ year

The average total fish landings in Oman between 1985 and 1997 were 121, 000
metric tonnes, of which between 70 to 80 percent was consumed locally and the balance
exported. This indicates that the country has achieved self-sufficiency in an important
source of animal protein. However, current landings must be sustained or more efforts
should be directed to the exploitation of the off-shore fishery in order to increase fish
landings to off-set the increased demand inside the country as the result of the high
population growth rate, which was estimated at 3.5 percent in 1993 (Ministry of
Development, 1993).
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(d) Contribution to employment opportunities: The other significant role of
the fisheries sector is its contribution to employment for the Omani people. The
fisheries sector provides thousands of employment opportunities for Omani nationals,
especially those inhabiting the coastal villages. The sector provided direct employment
for 26,000 traditional fishermen in 1997. Another 4,000 people are engaged in fisheries-
related activities, such as fish handling, selling, processing and distribution as well as
ancillary industries like workshop mechanics and selling of fishing gears and spare
parts. Therefore, the fisheries sector provides direct employment for around 30,000
Omani nationals, or 1.5 percent of the total population. More employment opportunities
are to be created in the fisheries-based industry that is planned to be established around
the fishing ports currently under construction. There would also be around 3,500
employment opportunities for the Omani people if the commercial fleet were to be fully
Omanized. The fisheries sector is expected to employ around 50,000 fishermen in 2020
compared to its level of 26,000 fishermen recorded in 1997 (an interview with Dr.

Mohamed Ridha, Director General of the DGFR, Oman Daily Newspaper, 4 July 1998).

2.5 Fish Landings

Although the traditional fishery is still predominantly small-scale, it constitutes
the most important sub-sector, accounting for about 86 percent of the total fish landings
in 1985. There do not appear to be any statistics available relating to fish landings in the
early 70s but Table 2.3 shows the annual fish landing between 1985 and 1997. Two
distinct peaks can be noticed from Table 2.3. The total quantity of fish landed rose
sharply through the 1980s, peaking first in 1988 when landings rose from 94,900 metric
tonnes in 1985 to 166,100 metric tonnes in 1988. This sharp increase in fish landings
was attributed to technological development as a result of the fisheries development
programme initiated by the Government to upgrade the sector. For several years
following that peak, catches decreased (Figure 2.2). Total landings hit a low of 112,300
metric tonnes in 1992 but then generally increased. This was considered as the first sign
of overfishing which was caused by excessive pressure on the coastal fisheries resulting

from the development programme during the 1980s (Siddeek, 1995; Sultan, 1996).

18



Table 2.3 Total Fish Landings (000's tonnes) and Value (RO million) between 1985

and 1997
Year / Sector Traditional Commercial Total
Landing | Value | Landing | Value | Landing | Value
1985 81.5 22.34 13.4 2.7 94.9 25.04
1986 82.8 21.83 13.6 2.73 96.4 24.56
1987 124.1 30.52 10.9 2.46 135.0 32.98
1988 148.2 27.25 17.9 6.7 166.1 33.95
1989 105.2 27.73 12.3 5.7 117.5 33.43
1990 99.8 27.11 18.8 7.5 118,6 34.61
1991 103.5 22.26 14.2 6.09 117.7 28.35
1992 97.0 26.01 15.3 6.61 112.3 32.62
1993 92.4 24.39 24.0 9.91 116.4 343
1994 97.5 28.67 21.0 9.70 118.5 38.4
1995 108.6 47.25 313 13.62 139.9 60.87
1996 89.0 39.9 33.0 14.0 122.0 53.90
1997 84.0 45.2 34.50 14.2 119.0 59.40

(Source: Ministry of Agriculture and Fisheries, Annual Statistics Report for
1992, 1993, 1994, 1995, 1996 and 1997)

However, total fish landings started to increase gradually after 1992 reaching
second peak in 1995, at about 139,900 tonnes, but declined again since then (Figure
2.2). The total fish landings in 1996 were 122,000 metric tonnes, 13 percent lower than
those recorded in 1995. The following year (1997) another 2.5 percent reduction in fish
landings was recorded (Ministry of Agriculture and Fisheries, Annual Statistics Report
for 1997). The average fish landing during the period 1985 to 1997 amounted to
121,000 metric tonnes.

In 1997, the total fish landings in Oman were 119,000 metric tonnes,
representing a small decline of 3,000 tonnes compared to the landings of 1996 which
amounted to 122,000 tonnes (ibid.). Out of the total fish landings, the traditional
fishermen produced 84,000 tonnes of fish, representing 71 percent of the total fish
landings, which was 4,100 tonnes short of that landed in 1996. Despite the decline in
fish landings, the value of the landed fish continued to increase, reaching RO 59.4
million in 1997 compared to RO 53.9 million in 1996 (Table 2.3).
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Figure 2.2 Landings Trends in the Sultanate of Oman, 1985 - 1997

It is reasonable to relate the increasing trend in total landings during the 1980s to
the progressive expansion of the number and type of fishing vessels. The initial impetus
for the expansion of the traditional fishing fleet occurred in 1978 when the government
launched the Fishermen's Encouragement Fund. The fund provides financial assistance
for the acquisition of fibreglass fishing vessels and engines to replace the native wooden
fishing vessels. Statistical figures available for 1985 onwards suggested that the number
of fishing vessels (the vast majority of which were motorised fibreglass skiffs)

increased by 31 percent from about 9,000 vessels in 1985 to 11,750 vessels in 1997.

Regarding the number of fishermen, this has increased in an exponential
manner, from 11,750 in 1985 to 26,095 in 1997, an increase of 121 percent. The sharp
increase in the number of fishermen can be attributed to the government programme to
encourage local people to stick to their occupation and to the shortage of alternative
employment opportunities facing the country since the early 1990s with the advent of

low oil prices.

Despite the declining trend of the total fish landings, as well as the traditional
ones, figures for the value of landed fish follow an increasing trend as shown in Figure
2.3. As can be observed from Figure 2.3, from 1993 onward, the values of the landed
fish continued to increase, but at a higher rate. The value of the landed fish in 1987 was
RO 30 million, and had jumped to RO 60 million by 1997; in other words, it doubled
during a period of 10 years. This increase in the value of the total landings is ascribed
mainly to the increase in the value of the landings produced by the traditional

fishermen, which reached its highest level during the last five years as shown in Figure

20



2.3. The value of the catch landed by traditional fishermen follows a similar trend to the
total; it witnessed a sharp increase after 1993, despite the declining trend in the quantity
landed. The value of landings produced by the traditional fishermen represented 76
percent of the total value landed in 1997.

—B— Traditional —&— Industrial —&— Total
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Figure 2.3 Value of the Fish Landings in RO Million Between 1985 - 1997.

Although fish landings declined for several years, this improvement in the value
of the landed catch can be related to the improvement in the quality of the landings and
reduction of waste due to bad handling and storage. This can be ascribed to the newly
built landing facilities and cold storage constructed by the Government. During the
Fourth Five-year Plan (1991 - 1995), the government planned to build eight large
fishing ports and 16 smaller ones along the coast to provide landing facilities in order to
improve fish handling and to create fishing based industry around these facilities. In
1994, the government allocated RO 40 million ($104 million) to build 12 fishing ports,
five of which are currently in operation (Oman Daily Newspaper, 15 January 1994).

The value of the landings produced by the commercial sector, in comparison,
although it has increased for the last six years, has done so at a slower rate (Figure 2.3).

In 1997, the value of the catch landed by the commercial sector reached RO 14.2
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million, making a small increase of RO 200,000 compared to the corresponding figure
for 1996. During the last ten years, the value of the landings of the commercial sector
has increased from about RO 2.7 million in 1985 and 1986 to RO 14.2 million in 1997,
making an increase of 426 percent. The percentage contribution of the commercial
sector to the total value of the landings was 24 percent in 1997, as compared to 10.7
percent in 1985. The increase in the value and landings of the commercial sector can be
related to the rapid expansion of the commercial fishing fleet in the Omani waters,

especially during the 1990s.

As indicated above, the total fish landings in Oman are made up of landings
from the traditional and the commercial sectors. The traditional fishery plays a
significant role in the Omani fishery. However, as indicated in Figure 2.2, the landings
of the traditional fishery have shown a declining trend for several years since the late
1980s. For example, during the period of 1985 to 1992, the average percentage
contribution of the traditional fishery to the total landings was about 88 percent.
However, for several years following 1992, this share was on the decrease; the average
percentage contribution declined to 77 percent during the period 1993 to 1997 (Figure
2.4).

The contribution of the traditional fishery to the total landings was 71 percent in
1997. Tt is reasonable to expect that the declining trend in the landings of the traditional
fishermen during the last eight years would be correlated with the progressive
expansion in the number of fishing vessels and fishermen. It is interesting to see that
fishing effort has been on the increase during the same period. Therefore, this gradual
decline in the catch of the traditional fishermen can be largely attributed to overfishing

in inshore waters.
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Figure 2.4 Percentage Share of the Traditional and the Commercial Catch of the
Total Landings

In contrast to the traditional sector, the landings of the commercial sector have
been on the increase, especially during the 1990s as indicated in Figure 2.4. The average
percentage contribution of the commercial sector to the total landings has risen from
less than 10 percent before 1987 to around 30 percent in 1997 (Figure 2.4). The
commercial sector refers to large fishing vessels that either operate trawl nets targeting
demersal species or long-lines to catch large pelagics on the high seas. The involvement
of foreign fleet in the Omani fishery was first started in 1976 when the Ministry of
Agriculture and Fisheries entered into a contract with a Japanese fishing company and
later on with a Korean company in 1978, allowing these companies to operate in the

Omani waters against a percentage of the catch.

In 1989, the Government decided to give five private Omani companies a
production quota. The Oman Fisheries Company is a leading commercial company
which was established in 1989. Twenty-four percent of its equity is owned by the
Government and the rest is held by thousands of shareholders. Oman Fisheries
Company, like other local fishing companies, does not fish on its own account but has
been contracting demersal fishing rights to Korean and lately to Chinese trawl operators
and large pelagic fishing rights to the Taiwanese. The number of foreign vessels

licensed by Omani private companies since 1989 has varied, as has the sharing system
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employed in exchange for fishing authorisation. The percentage of the catch retained by
local companies, for example, has varied from 39 percent in 1988 to its current level of
20 percent. Foreign fleet operators consider such long-term fishing businesses to be

profitable, as evidenced by the long period of the contract.

The number of foreign fishing vessels has also varied between 1989 and 1997.
There were 9 trawlers operating in Omani waters during 1990 to 1992. The number
increased gradually to 25 in 1994 and then dropped to 19 in 1995. The number of
trawlers fishing in Omani waters in 1997 was 21. Similarly, the number of longliners
varies according the availability of the large pelagics; there were 135 in 1994, 74 in
1995 and 96 in 1997 (Ministry of Agriculture and Fisheries, Annual Statistics Report
for 1997).

To protect the traditional fishermen's fishing grounds, foreign fishing vessels are
required to operate at about 10 nautical miles from the coastline or 50 metres depth,
whichever is farther, in relation to the trawlers and about 20 nautical miles in the case of
the longliners. Despite the Ministry's effort to monitor the activities of the foreign
fishing fleets, a lot of criticism is directed towards their activities in Omani waters. As
stated by Sultan (1996) "there is a gross under-reporting of the catch to the authorities
and the possibility of off-loading on the high seas is ofien mentioned". Intrusion into the
rich fishing grounds of the traditional fishermen can be added to the above criticisms, as
confirmed by regular conflicts with traditional fishermen and court suits for various
controversies which reached 541 between 1990 and 1995 (Sultan, 1996).

2.6 The Traditional Fishing Fleet

Although the vast majority of fishing vessels are motorized, the traditional
fisheries are still predominantly small-scale fisheries. As shown in Figure 2.5, the
traditional fishing fleet is composed of five types of fishing vessels. However, fibreglass
vessels (5 to 10 metres long, powered by outboard petrol engines) dominate the fishing
fleet. As shown in Figure 2.5, such vessels represent around 79 percent of the traditional
fishing fleet. Fishermen also operate Houris (traditional wooden vessels, 8 metres long
with an outboard engine), 14 - 16 metre Dhows (traditional wooden vessels with an
inboard diesel engine) and Shashas (traditional vessels made of a shell of stripped date
palm fronds tied with palm fibre cord and filled with palm frond butts to give

buoyancy). The Houris used to be found along the coast in all regions, and dominated
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the fishing fleet up until late 1970s. The larger wooden vessels (Dhows) are currently
operated in big numbers in A'Sharquiyah region, and to a lesser extent in Musandam
region, according to the availability of harbours. The Shashas, on the other hand, can
only be found on the low, sandy Al-Batinah coast of Northern Oman. Although there
are around 965 vessels of the Shasha type in Al-Batinah, these fishing vessels rarely
make any landings at the markets of the three towns surveyed by the researcher. This
was also confirmed by many studies conducted in the area (Hooker and Parsons, 1995).

It is believed that the catch made by these vessels is primarily for subsistence use.

Fishing vessel tenure includes family-owned vessels with family operators and
non-family labour, and individually-owned and operated vessels with hired labour
(Omezzine, Zaibet and Al-Oufi, 1996). Returns from the family owned vessels are
distributed among the family members according to their contribution to the operation

of the boat and ownership.
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Figure 2.5 The Traditional Fishing Vessels per Type, 1997

Over the last 28 years, there has been a rapid increase in the number of small
fibreglass vessels as a result of Government subsidies, accompanied by a rapid decline
in the number of wooden Houris. The number of wooden Houris declined from 1684 in
1987 to 794 in 1997 (Hochtief, 1987, Ministry of Agriculture and Fisheries, Annual

Statistics Report for 1997). Shashas have also been on the decline during the same

period. The number of Shashas declined from 2,866 in 1987 to its lowest level of 965 in

1997. During the same period, the number of fibreglass fishing vessels increased from
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2,601 (Hochtief, 1987) to 9262, an increase of 256 percent (Ministry of Agriculture and
Fisheries, Annual Statistics Report for 1997).

Fishermen prefer these small fibreglass fishing vessels because they are light,
and so much more easily beached than the wooden vessels, which is especially useful in
places which lack proper berthing facilities, as do many places along the coast at
present. The tendency of these vessels to dominate the traditional fleet poses a number
of problems. Because of their small size, these vessels are vulnerable to sea conditions.
As a consequence, their fishing operation is restricted to the inshore areas, which results
in intensified pressure on coastal stocks. Moreover, the small size of these vessels
prevents fishermen from taking ice on their fishing voyages to preserve the quality of

the catch, thus restricting their sea time capability significantly.

Very low entry costs (vessels are cheap and available secondhand), have
contributed to raising the number of individually-owned and operated fibreglass vessels.
Crew (boatless workers with fishing skills) aboard the larger wooden Dhows find it
more profitable to operate their own fishing vessels instead of working as crew. As the
number of owner-operators of these small fibreglass boats increased, the situation
created a shortage of hired fishing labour in coastal communities to work as crew
aboard the larger fishing boats. As a consequence, the number of the larger wooden
Dhows has declined gradually. The Dhows are regarded as more productive, can
undertake longer voyages, and have more space for storage, than the fibreglass vessels;

thus, they are more able to fish in the off-shore waters.

2.7 Resource Surveys by Research Vessels

Estimation of the annual yield is based on researches and observations
conducted by various consultant teams during the past 20 years. In general it is
recognised that the Omani water contains abundant resources which are not exploited by
the Omani fishermen. Three research surveys have been undertaken in the Omani
exclusive economic zone, (EEZ), over the recent years, by using trawl nets and acoustic
integration techniques, to evaluate the availability of demersal and pelagic resources.
The FAO survey (1990), the first extensive and major survey, provides the first
adequate information base to develop an appropriate and scientific management of the

fish resources. A total of 156 demersal species belonging to more than 30 families were
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documented during this survey. Of these, only 99 species from 15 families were

considered of commercial interest (Al-Abdissalam, 1991).

On the basis of the results of the survey conducted aboard the vessel
Rastrelliger, in 1990, the total biomass of small pelagic species amounted to 252,000
metric tonnes and the potential yield of this resource was estimated at around 59,000
metric tonnes. This was less 80 per cent than the previous estimates by the vessel
Fridtjof Nansen in 1983. The report indicated a 36 per cent increase in the biomass of

the demersal resource.

The estimated total biomass of demersal resources was 564,000 metric tonnes
(Al-Abdissalam, 1991). The total potential annual yield of demersal species is estimated
at 126,000 metric tonnes, of which 67,000 metric tonnes is the potential yield for
commercial fish species. The total landing of demersal species during the period 1987 -
1992 averaged only 25,000 metric tonnes, and an additional 7,200 metric tonnes
annually is discarded by the commercial trawl fleet. Thus, there is scope for expansion
of the demersal fishery, considering that only 32,000 metric tonnes is harvested out of a
possible 67,000 metric tonnes per year. However, the bulk of the demersal fish stocks is
distributed along the eastern coast of the country. The survey carried out in 1990
indicated that in areas with major traditional fishing grounds, especially in Muscat,
Dhofar and Al-Batinah, the demersal fish stocks were limited (Al-Abdissalam, 1991).
Given this fact, the Ministry of Agriculture and Fisheries should consider limiting
further expansions of the traditional demersal fishery, especially in Al-Batinah, to avoid
overfishing.

The results of the survey indicate that the biomass was highest on the East Coast
of the country (the Arabian Sea). The total biomass found in the area was 314,820
metric tonnes, constituting 76 percent of the overall biomass (Al-Abdissalam, 1991). By
comparison, the Salalah region, Halanyat bay and Al-Batinah coast with 1.4 percent, 5.7
percent and 6.4 percent of biomass respectively were the least productive (Al-
Abdissalam, 1991). The highest catch rates were recorded in areas along the Arabian
sea (Muscat to Saugarah bay) and the lowest catch rates were found in Salalah region
and Al-Batinah region.
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2.8 Fisheries Management in Oman

From the foregoing, it is obvious that the development of both the traditional
and the commercial sectors of the Omani fisheries has exerted excessive pressure on
fish stocks. Unfortunately, most of the development efforts have been and still are
directed toward the accumulation of fishing efforts in coastal waters. Consequently, for
reasons that appear to be complex but clearly point to the problem of overfishing, the
landings of the traditional fishermen have now been on the decline for several years (see
section 2.5). Stocks of many high value species of fish and shelfish in the Omani waters
are seriously depleted, and their fisheries appear to be heading towards collapse (Moore
and Dorr, 1994). In particular, kingfish, tuna, sardine, abalone, shrimp and lobster are
among the species that have been considerably affected. There is much apprehension
that the viability of the fishermen's future is in jeopardy and that their livelihoods are
being threatened.

The fishery of Oman is managed by a Directorate-General within the Ministry of
Agriculture and Fisheries. A system of licensing small fishing vessels and fishermen is
in place, but remains unenforced. This is generally attributed to the fact that fishermen
in Oman are spread throughout the country in numerous villages, both small and large,
scattered along the 1,700 kilometres coastline. Lack of financial resources can be added,
as the Ministry has to spend a substantial amount of money to enforce its licensing
programme. The costs associated with the use of a licensing programme include not
only hiring of staff, but also the purchase of monitoring equipment, development of an
effective monitoring infrastructure, the ability to sanction rule violators and many
others. This considerable expenditure cannot be met by the Ministry in Oman, as is the
case in many developing countries. The licensing programme in its current form is,
therefore, only used for statistical purposes and in fact it does little to regulate the
activities of the fishermen. Furthermore, regulations of this type are imposed from
outside the village (external) and do not recognize the informal rules crafted by the
users themselves, the very fact that limits the effectiveness of state run resource
management institutions (Alessi, 1998; p. 30; Ostrom 1990; p. 23 and Baland and
Platteau, 1996; p. 281).

Obtaining a licence was not a problem for those who wanted to enter the fishery,
until 1992 when the Ministry discontinued issuing new licences after it concluded that

the number of fishermen was too high compared to the capacity of the resources to
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support them. However, after three years the Ministry discovered that there were 4,500
fishing vessels and 7,000 fishermen fishing without a licence. In April 1997, the
Ministry changed its original policy to restrict the number of fishermen when it decided
to register those unauthorized fishermen, an action which officials claimed to be in
consistence with the Ministry's policy to increase the number of fishermen to 50
thousands in the year 2020 according to the recommendations of the Vision for the
Oman Economy 2020 (an interview with Dr. Mohamed Ridha, Director General of the
DGFR, Oman Daily Newspaper, 22 August 1998).

2.9 Overfishing in Coastal Waters

The economic theory of an open access or common property fishery was
developed by Gordon (1954). However, as argued by many scholars, there is confusion
over the use of the term open access to denote common property fisheries and vice
versa. For example, Ciriacy-Wantrup and Bishop, (1975) argued that the notion of
property implies the exclusion of non-owners. The same authors argued that open
access (res nullius) is free for all, while common property (res communes) represents a
well defined set of institutional arrangements to determine who should utilize the
resource and the rules governing the activities of the users. Historically, common
property has been regarded as "nobody's property”; the economic rent from the resource
is to be gained by the first comer (Gerritsen, 1987). In the Omani fishery this attitude
was reflected in uncontrolled access of thousands of fishermen to the fishery. The
results were, first, that resources, especially the high commercial value species, were
depleted at an inefficiently high cost, and secondly, that the landing levels declined
below what could be produced if less effort had been applied to the fishery. The results
of the development programme are quite impressive, since the number of fibreglass
fishing vessels has increased from 2,601 in 1987 (Hochtief, 1987) to 9,262 in 1997, an
increase of 256 percent (Ministry of Agriculture and Fisheries, Annual Statistics Report
for 1997). Nevertheless, for reasons which appear to be rather complex but clearly point
to problems of overfishing, total landings (in metric tonnes) did not really increase
between 1987 and 1997, but on the contrary, declined. It can argued here that the
Government has actually subsidised over-fishing by providing grants for procuring

better boats and fishing gears.
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It has been widely accepted that when common property fishery resource is open
access, fishermen will not exploit the fishery in a rational manner where the long-term
sustainability of the resource is considered (Hardin, 1968). For reasons which appear to
be rather complex but clearly point to the fact that there exists no restraint on
fishermen's activities, nor can they see the negative consequences they create for others
and for the future productivity of the fishery, depletion is the ultimate result. In this
case, rent from the fishery is said to be completely dissipated. Based on these grounds
and in order to rectify the uncontrolled use of the fishery, government intervention was
seen as justifiable. In 1975, the Directorate General of Fisheries within the Ministry of
Agriculture and Fisheries claimed sole responsibility for the development and
management of the countries’ fish resources, undermining the laws and social norms of
the informal local institutions (Senat Al-Bahar) that were used to coordinate the use of

the fishery by constraining the behaviour of individuals.

The fishery of Oman is therefore more likely to be an open access model than a
common property model, with a few exceptions which are found in three shellfish
fisheries, namely: the shrimp fishery in Mahut Island, the Abalone fishery in Salalah
and the Lobster fishery in the Al-Wusta region. The three fisheries represent the highest
valued species in the country. Since they are fished by fishermen inhabiting remote
communities exclusion of outsiders is possible. In these three fisheries, the users
themselves exclude outsiders and a system of closed seasons was implemented for the
three fisheries after they almost collapsed. Some success has been achieved in this
regard; although the stocks have not fully recovered to their level before 1990, at least
landings levels have for several years been stable, except the for lobster fishery, which

continues to decline.

To summarize how rent from fishing will eventually be completely dissipated
under open access, let us consider a simple graphical representation of an open access
model as shown in Figure 2.6. This model provides a rough illustration of why
decisions were made by individuals which seemed rational from the individual point of
view but proved to be irrational collectively. There are two models resource managers
can choose from when formulating a management plan. The regulatory practices may be
dominated by restrictions designed to preserve the biomass supply in the long run; an
approach which relies on the use of the biological concept of Maximum Sustainable
Yield (MSY). MSY is defined as the maximum quantity, which may be taken from the

30



Total

stock without adversely affecting future reproduction and recruitment (King, 1995; p.
198). However, Gordan (1954) argues that fisheries managers should aim to maximize
the economic yield (MEY) from the fishery. MEY is defined as the maximum
difference between the value of the catch and the cost incurred in catching it. This point

on the yield curve is achieved by equating the marginal revenue to the marginal cost of
fishing.

MEY Cost
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Figure 2.6 The Open Access Fishery

As fishing begins at point "o", the profit, represented here by the space above
OC and below OB, accelerates sharply initially (Figure 2.6). The high profit gained by
those who are actually in the fishery as fishing starts attracts new fishermen. As fishing
efforts are added into the fishery, the MEY (Maximum Economic Yield) will soon be
reached. Economists consider the MEY as the point where the maximum return from
the fishery is obtained with the lowest possible effort (F;). However, maintaining an
optimal level of effort is extremely difficult. The high profits will attract more
fishermen into the fishery and the effort level will tend to gravitate towards F
especially in fisheries which are not controlled or are under-controlled. Soon the
maximum sustainable yield (MSY) will be reached at an effort level of F,. At the MSY,
although the catch is at its highest level, the marginal cost of fishing (for the fishery as a
whole) is higher than the marginal revenue. Thus, the fishery is said to be economically

overfished. As there is no information about the size of the stocks, new entrants are not

31




discouraged because of their expectations of high profits, despite the declining profits at
the MSY. The situation will eventually reach the equilibrium point OAE, which
represents the open access equilibrium. At this point the cost of fishing equals the value
of the catch. The same catch produced at the OAE point can be efficiently produced at a
considerably lower level of effort. However, even when the open access equilibrium is
reached, new fishermen may still enter the fishery because profitability varies
depending on individual skill and technology endowments (Gerritsen, 1987; p. 393).
Therefore, eventually, the OAE point will be surpassed and the fishermen will start to
make negative returns. The situation leads in many cases to the collapse of fish stocks.
The kingfish fishery of Oman, which is reported to be in a state of collapse, is an

example'(Hooker and Parsons, 1995 and Marine Science and Fisheries Center, 1995).

However, if the level of fishing effort exerted on a fish stock produces a catch in
access of the maximum sustainable yield a fishery can sustain, the ultimate result will
be overfishing. Biological overfishing can take two forms: first, growth overfishing
which results when the young recruits entering the fishery are caught before they grow
to a marketable size; second, recruitment overfishing which results when the adult stock
is reduced to the extent that insufficient offspring are produced to maintain the
population (Pauly, 1984; p. 39 and King, 1995; p. 198).

It is believed that the coastal fisheries of Oman are exploited beyond the MSY
level or at the OAE level. This is indicated by an escalation of fishing effort in the
coastal fisheries during the last 20 years and the fact that landings of many commercial
species have been on the decline during the same period. There is no indication of entry
into the fishery being restricfed by the Ministry, nor are there policies to encourage
fishermen to exploit the off-shore fisheries. In fact, the traditional management system
for the common fishery (including usage pattern, enforcement, sanctions and
conservation issues) has practically disappeared. This is a side effect of the development
projects 1initiated by the Government since the 1970s, where CPRs have been converted
into an open access resource and the tragedy of the commons of fish resources in coastal
areas is the result. Furthermore, as was observed by Platteau, most developing countries
have given preference to the industrial development of fisheries while to a large extent
letting the small-scale sector fend for itself (Platteau, 1989a; p. 589). Fisheries
development, in the official view, should be ensured through radical modernization
which implies the importation of industrial techniques from developed countries rather
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than through gradual upgrading of the traditional sector. For example, an American
consultancy consortium which was commissioned to assess the potential development
of fisheries sector in Oman in the early 1970s advised the government to ignore the

traditional small-scale fishery and to replace it with modem, high technology fishing
and fish marketing (Donaldson, 1980; p. 491)

Traditional conventions and informal social sanctions relating to the use of fish
resources have been replaced by unenforceable legal and administrative measures. This
has marginalized the fishermen’s initiatives to coordinate their usage pattern and to

exclude outsiders from entering their communities.

2.10 Fishing Activities in Al-Batinah Region

The Batinah coast runs for a distance of some 270 kilometres from the frontier
with the United Arab Emirates to the town of Sib, 40 kilometres from Muscat. The
entire length of this coast is characterised by a medium width continental shelf
extending up to 30 nautical miles toward the sea (Mundt, 1980). The substrate is
generally sandy. The coast itself is marked by a thin strip, seldom wider than three

kilometres, of dense vegetation composed pnmarily of date palm trees (Ministry of
Information, 1995; p. 30).

Al-Batinah, with its 12,500 square kilomtres area representing 4 percent of the
total area of Oman and its 623,708 inhabitants (representing more than one third of the
total Omani population in 1997), is one of the most populous areas in Oman where there
are around 50 people per square kilometre. The main towns are Barka, Masn'a, Suwaiq,

Khaboura, Saham, Sohar, Liwa and Shinas.

Traditional fishermen are distributed continuously along the Batinah coast in
numerous villages, both small and large, scattered along the 270 kilometres coastline. In
1997 there were 9,027 fishermen representing 35 percent of the total fishermen in the
country operating 4,158 fishing vessels which constitute 35 percent of the total
traditional fishing fleet (Ministry of Agriculture and Fisheries, Annual Statistics Report
for 1997). The fishing fleet in Al-Batinah is composed of different types of fishing
vessels, but dominated mainly by fibreglass fishing vessels, accounting for around 3000
vessels (1997) which represent 70 percent of the total fishing fleet in the region. The
numbers of fishermen and fishing vessels have been on the increase since the 1980s. In

1987 there were 4,060 fishermen operating 1,203 fibreglass fishing skiffs along the
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Batinah coast. Therefore, the number of fibreglass fishing vessels has grown by 150
percent between 1987 and 1997.

Fishermen along the Al-Batinah coast use a variety of gear types including drift
gill nets, fixed gill nets, fish traps, cast nets, beach seine, handlines, longlines, and
encircling nets. Given the high population, number of fishermen and fishing vessels,

intense fishing activity has been observed along this coast compared to other regions in
the country.

In 1997 the total fish landings in Al-Batinah was 23,000 metric tonnes
representing 28 percent of the total traditional fishermen landings in Oman, making a
decline of 10 percent below the 1996 level. The value of the catch for the same year was
RO 12.5 million compared to RO 13 million recorded in 1996. The decline in the catch
was largely attributed to the decline of tuna and sardine.

Figure 2.7 shows the annual fish landings and number of fishermen in Al-
Batinah between 1985 and 1997. A distinct peak in the quantity landed can be noticed
from Figure 2.7. The total quantity of fish landed increased steadily between 1985 and

1990 but rose sharply to peak in 1991 when landings rose from 32,000 metric tonnes in
1990 to 41,900 metric tonnes in 1991.
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For several years following that peak, catches have been on the decline, despite
a slight increase in landings recorded in 1994 and 1995 (Figure 2.7). Total landings hit a
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low of 23,392 metric tonnes in 1997, which was 44 percent below the 1991 level. In
comparison, the number of fishermen has been increasing steadily between 1985 and
1991. After 1991, the number of fishermen increased sharply and since then it has been
on the increase. The number of fishermen is therefore has grown by 122 percent
between 1985 and 1997. On the other hand, the number of fibreglass fishing vessels has
grown by 150 percent during the same period.

The declining trends of the fish landings was considered as the first sign of
overfishing which was caused by excessive pressure on the narrow continental shelf of
the Al-Batinah coast as the result of the development programme during the 1980s
which increased the number of fishermen by 122 percent and the number of vessels by

150 percent between 1987 and 1997 (Siddeek, 1995; Sultan, 1996).

2.11 Conclusion

In this chapter, an overview of the fisheries sector was presented. The fisheries
sector, particularly the traditional sector, is a significant sector in the Omani economy.
As indicated in the chapter, the sector is important for the livelihood of thousands of
people in the country. It provides substantial employment opportunities for coastal
inhabitance besides its contribution to the national GDP, foreign exchange and the

provision of an important source of animal protein.

Although the traditional fishery is still predominantly small-scale, it constitute
the most important sub-sector, accounting for around 80 percent of the total fish
landings during the last twenty years. However, as indicated in the present chapter, the
landings of the traditional fishery showed declining trends for several years since 1980s.

The decline in the landings of this sub-sector was largely attributed to overfishing in

inshore waters.

The Ministry of Agriculture and Fisheries manages the traditional fishery. Many
fisheries management plans have beeh implemented to address the problem of
overfishing in coastal waters, but remain unenforced due to the lack of financial
resource. Furthermore, these management plans do not recognize the informal rules
crafted by the fishermen themselves, which limit the effectiveness of the regulations
designed by the Ministry.
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Given the failures of the current state management institution to address the
problem of overfishing and to protect the livelihood of thousands of fishermen, it is
important to search for an alternative solution. Cooperation among resource users to
manage their resources has been regarded as an alternative to the expensive and often
inappropriate state management. Therefore, it is essential at this stage to examine the
factors that influence fishermen's decisions to participate in collective action. Chapter

Three provides an overview of the collective action approach to fisheries management.
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CHAPTER THREE

LITERATURE REVIEW OF THE EMERGENCE OF
COLLECTIVE RESPONSIBILITY OVER LOCAL COMMONS

3.1 Introduction

This study focuses on the possibility of collective responsibility among resource
users to resolve dilemmas facing them in their use of the resource. Previous studies
(experimental and field research) have explored the topic, but each with a distinct
focus. This study, however, will use the combined findings of previous research as the

bases for exploring the use of coastal fish resources among the fishermen in South Al-
Batinah, Oman.

The purpose of this chapter is to present a literature review of the theoretical and
empirical background of the study. The review uses concepts from collective action,
common property resources, public goods and game theory, as they pertain to the study
of small-scale traditional fishermen, to create the rationale for this study. In this chapter
common property resources are defined and distinguished from open access. The
chapter will also compare common property resources to public goods, to demonstrate
their susceptibility to the problem of free riding and other problems usually associated
with public goods. The use of game theory to explore fishermen's behaviour in social
dilemmas is also discussed. The final section of this chapter presents how state

regulation of local commons my not guarantee efficient exploitation of the resource.

Fish resources are considered as renewable natural resources, which are
regenerative but at the same are in danger of exhaustion from excessive use (Dasgupta
and Maler, 1994; p. 320). In developed countries the problem of the commons is often
related to global warming, acid rain and depletion of ozone layer, whilst in developing
countries the daily livelihood of the poor depends more substantially and directly on the
local commons: irrigation, forestry, grazing, coastal fisheries and so on (Bardhan,
1993b; p. 87). The importance of common property resources for human well-being has
been stressed by Dasgupta (1996). The extent of common property resources asa

proportion of total assets in a community varies considerably across ecological zones. In
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India, for example, they appear to be most prominent in arid regions, mountain regions
and unirrigated area and are less prominent in humid regions and river valleys.
(Dasgupta, 1996, p. 404). For example, Jodha used data from eighty villages in six dry
tropical states in India to estimate that, among poor families, the proportion of income

based directly on local commons is in the range 15 to 25 percent (Jodha, 1986).

3.2 Common Property Resources

Of fundamental relevance to the study of collective action is the distinction
between Common Property Resources (CPRs) and Open Access Resources (OARs). A
CPR is distinguished from an OAR by the fact that the former is governed by a property
regime while the later is not (Shanmugaratnam, 1996; p. 165). CPRs are defined as a
natural or man made resources in which (a) exclusion is nontrivial (but not necessary
impossible) and (b) yield subtractive (Hackett et al., 1994; p. 99). Similarly Berkes ef
al. (1989; cited in Feeny et al., 1996; p. 187) defines CPRs as a class of resources for
which exclusion is difficult and joint use involves subtractability. OAR resources are
defined as those resources, which belongs to no one and where no rules of exclusion
operate (Ciriacy-Wantrup and Bishop, 1975; p. 714; Feeny et al., 1996; p. 187). In the
words of Tietenberg, property rights on CPRs are a bundle of entitlements defining the

owner’s rights, privileges and limitations for use of the resource (Tietenberg, 1992; p.
45).

Therefore, in the context of coastal fisheries, CPRs are those resources which
have clear physical boundaries and the rights to use the resource are assigned to an
identified group of individuals by virtue of their membership of the group in accordance
with its rules and norms of appropriation and management and where non-members are
denied access to derive benefits from the resource. Most coastal fisheries appropriated
as CPRs fit this definition. This type of property rights regime was common among
traditional artisanal fishing communities and is often in a number of contemporary
coastal fisheries throughout the world (Feeny et al., 1996; p. 188). The property rights
governing the use of the resource affect how users behave and relate to one another. By
examining the entitlements of the users and the way these entitlements affect human
behaviour, we will have a better understanding of how resource problems arise. OARs
and unregulated CPRs are likely to be exploited in an inefficient way. As expressed by
Baland and Platteau, “the core problem is that open access and unregulated CPRs do
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not give individuals the proper incentives to act in a socially efficient way" (Baland and
Platteau, 1996; p. 36). As Runge (1986) noted, natural resources such as fish stocks are
more used in common rather than used in private; thus, without exclusive rights,

individual users would exploit the resource until profit is zero.

As illustrated by the above definitions, OAR is not governed by an enforceable
regime; thus, there is no restriction on entry of appropriators nor are there any
restrictions on their use of it. As the matter of the fact, in developing countries, more
often than not, state property resources have become de facro private or open access
resources due to the state's failure to enforce property rights because of high transaction
costs, corruption of enforcement agencies, and / or political reasons (Shanmugaratnam,
1996; p. 166). There are many examples of CPRs, which became OARs when their
management institutions broke down and disintegrated due to the effects of factors like
nationalisation, partial privatisation and social and demographical changes. The fact
that coastal marine resources have often been under a regime of free access has
contributed to fleet overcapacity, resulting in too many fishermen and vessels racing
after too few fish. The use of inappropriate economic assistance measures, which can
provide the incentives for increased participation in the fisheries sector, has aggravated
the problem (OECD, 1997; p. 9). Such situations lead to uncertainty caused by lack of
assurance mechanisms which in turn hamper the capacity or motivation of resource

.. . . .1
users to participate in collective action'.

To look at Hardin's example of a pasture open to all, one of the problems
associated with inefficiency is lack of property rights. The pasture is an open access
resource to which herdsman can bring any number of cattle to graze. After some time,
the amount of food available will be reduced as more cattle are added into the pasture,
thus reducing the benefits herdsmen receive. Inefficiency results because there are no
limits placed on the rights to graze, which leads each herdsman to take only his own
benefits and costs into account and ignore the effect his actions have on others.
Therefore, if property rights are well defined concerning the use of the pasture,

sustainability can be maintained. If the villagers are dependent on healthy animals from

In this thesis the term collective action refers to the process and consequences of individual decisions to

voluntarily coordinate behaviour (White and Rung, 1995). The term collective action regime refers to the

set of institutional arrangements governing a collectively managed activity or resources (White, 1997, p.
68).
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the pasture land for their survival (economic dependence), they are likely to ensure that
grazing rights are limited and enforced through some form of collective decisionmaking
body to form rules and monitor use (Hanna et al., 1995; p. 16). Therefore, property
rights regimes are a necessary but not sufficient condition for the efficient use of

environmental resources (ibid., p. 24). For property rights to be efficient, sufficient

property rules must be enforced.

Another issue of fundamental relevance to the study of collective action is the
distinction between the attributes of CPRs and pure public goods. It is important to note
that the common property that concern us here (coastal fisheries) are renewable
common-pool resources which are distinguished from pure public goods by their
property of subtractability (Ostrom, 1990). Unlike the consumption patterns of pure
public goods, in the case of a fishery each user reduces its total availability to others by
the quantity harvested by him, less the amount that is replenished through biological
regeneration at a given time. If one fisherman catches more fish less remains for the
others. In this context, when the rate of harvest exceeds the rate of replenishment, the
fishery can be exhausted. To distinguish it from CPRs, pure public goods can be defined
as those goods which exhibit consumption indivisibility and, in additionally, are fully
accessible to all (Tietenberg, 1994; p. 39). Indivisibility in consumption refers to the
pattern of consumption when one person’s consumption of a good does not diminish, in
the slightest, the amount available for others (Tietenberg, 1994 and Cornes and Sandler,
1996). Fish stocks often share the nonexcludability attribute of public goods in their
use. Exclusion occurs when it is possible to exclude potential users from deriving
benefits from the goods unless they meet certain criteria. Because fish stocks (marine

fisheries) require a large territory it is difficult (if not impossible) to exclude potential

USCrS.

Many common environmental resources are regarded as public goods, such as
clean air, clean water and biological diversity. Other examples of public goods include
fireworks displays, strategic weapons, and pollution-control devices. Public goods, such
as pollution-control devices for example, are similar to reductions in fishing effort in
that it is difficult to exclude potential users from deriving the benefits of the good once
it is provided. Therefore, fish stocks are a common-pool resources, they can be used

jointly, because of the high cost of excluding potential fishermen within a community;
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and their consumption are subtractive when a particular fish is caught by one fisherman

is not anymore available to the others.

As illustrated above, fish stocks are usually characterised by three features:
nonexcludability, subtractability and replenshability. The nonexcludability and
subtractability of fish stocks pose a major challenge for organising assurance
mechanisms that ensure a fair distribution of the resource without impairing its
sustainability. In the context of a coastal fishery, the challenge facing its users (or

owners) is how to organize for the provision of institution or rules (the public good) to
coordinate their activities.

The attributes of public goods give an individual user an opportunity to derive
benefits from the resource without paying the full cost. This can be clearly seen in an
OARs and unregulated CPRs which are likely to be exploited in an inefficient way.
These inefficiencies result as an individual user exploiting these resources becomes a
free rider on the contribution of others. This action tends to diminish incentives to
contribute toward a sustainable exploitation of the fish stocks. The cumulative effect of
this action by multiple users can create harms (negative externalities) on the stocks and
the users that will eventually affect the well-being of both. In the case of the fishery,
these externalities include stock depletion, gear destruction and congestion. Negative
externalities imposed on the stocks and their users and the subsequent loss of benefits

are regarded as the tragedy of the commons (Hardin, 1968).

Individuals jointly using a CPR are assumed to face a social dilemma often
caused by factors which appears to be complex but point to the protracted absence of an
institutional environment or failure of existing ones to provide the interested individuals
the opportunity to negotiate courses of actions. In such a situation, individual rational

actions ignore the external harm they impose on each other, leading to outcomes that

are not rational from the perspective of the whole.

Cooperation in the case of an overexploited fishery is required to restrain
resource use and to provide institutions for coordinating individual action. In such a
situation, fishermen have many options to coordinate their use. They can choose one or
more of the following: limits on their boat size and power; limits on the number and

size of nets; limits on their fishing time; limits on individual total catches and minimum
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landing sizes. However, collective action may take place in cases where the balance
between the gains from cooperative effort reduction and the transaction costs involved
in initiating it is positive. In Lipton's view, the positive balance is the "temptation of
goodness": the incentive for each individual in the common dilemma to make a social

optimum choice and the negative balance is the "temptation for badness" (Lipton, 1985;
cited in Morton, 1996; p. 66).

It seems unlikely that individuals will initiate collective action if their patterns

of usage of the resource are not organized through an institution. Institutions for

managing the fishery can be regarded as a public good where they are provided jointly
by the users (or the state), and produce nonexcludable benefits for all participants (e.g.,
stock enhancement, restrained fishing, reduction of gear damage and conflicts
resolution mechanisms), but the benefits obtained are not indivisible, which makes
them similar to private goods. To illustrate this, let us take a small fishing village in
which stocks are overfished and fishermen finally agreed to establish an institution to
restrain their take from the fishery. For simplicity, assume that there is full compliance
with rules and the fishery recovers after a period of time. In this context, the institution
is jointly provided by all participants, the benefits are nonexcludable to any member of

the village and further, the benefits are rivalrous in the sense that one fisherman's catch

is another's loss.

A major problem in relation to the supply public good is "free riding". In an

overexploited fishery, rent dissipation occurs because each fisherman becomes a free
rider’ on the others’ contribution to restrain the take from the fishery. Because of the
nonexcludability property of fish stocks, free rider fishermen receive the benefits of any

reduction of fishing effort contributed by other fishermen. Those who free ride on the

common pool fishery obtain benefits (without paying the cost) from the adherence of

other fishermen to the rules of such institutions.

2 According to North: "Institutions are the rules of the game in a society or, more formally, are the
humanly devised constraints that shape human interaction. In consequence they structure incentives in
human exchange, whether political, social, or economic. Institutional change shapes the way societies
evolve through time and hence is the key to understanding historical change" (North, 1990; cited in Hanna
and Munasinghe, 1995).

A free rider is someone who derives benefits from a commodity without contributing to its supply
(Tietenberg, 1994; P. 41).
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The losses resulting from an overexploited fishery may provide incentives for
fishermen to engage in collective action to set restrictions on entry and on the amount
of fish harvested. These losses are perceived by an individual as equivalent to the
potential gain from collective action. Capturing a portion of aggregate resource rent that
is saved motivates individuals to bargain for institutional change (Libecap, 1994; p.
566). The private expected gain from institutional change as compared to the starus quo
will determine the strength of the bargain over benefits distribution by interested
parties. Libecap (1994) argues that the intensity of debate over distribution and
likelihood of collective action are influenced by: (1) the size and the aggregate expected
gains; (2) the number and heterogeneity of the bargaining parties; and (3) information
availability. The larger the potential benefits over the cost incurred in initiating the
collective action, the more likely the emergence of collective institutions to coordinate
resource use (Baland and Platteau, 1996; Cornes and Sandler, 1996; Gardner and
Ostrom, 1991; Libecap, 1994; Sandler, 1992; Wade, 1988 and White and Runge, 1995).
Large potential benefits will make individuals better off as compared to the status quo.
It can be expected, therefore, that influential individuals will aim to provide

institutional change to coordinate resource uses.

The size and heterogeneity of resource users are commonly reported by scholars
as potential problems facing the emergence of collective action. Olson (1965), for
example, argues that provision of public goods depends on the size of the group: a small

"privileged" group® will provide itself with public goods, whereas in large and

intermediate groups the public goods will not be provided. Olson (1965) has also
attributed failure in the provision of the public goods to group heterogeneity. Baland
and Platteau (1996; p. 302) provide three sources of heterogeneity which hamper the
capacity or motivation of resource users to participate in collective action. First,
heterogeneity may result from ethnic, race, or other kinds of cultural divisions. Second,
it may arise from differences in the nature of interests various individuals may have in a
particular collective action. Third, it may originate in inter-individual variations in some

critical endowments, that are reflected in varying intensities of interest. Baland and

‘A privileged group, as defined by Sandler, contains at least one individual or coalition whose benefits

from collective action exceed the associated costs, even if these costs are solely borne by the individual or
coalition (Sandler, 1992; p. 9).
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Platteau (1996; p. 302) further assert that while the first two are considered as causing a

strong obstruction to collective action, the same cannot be said of the third case.

Regarding the first source of heterogeneity, ethnic, social and other cultural
differences may have a negative impact on the ability of resource users to form
collective action. This happens as these differences leave room for different
interpretations of the rules of the game being played, for different views about who
should enforce them, and for different perceptions of social conventions and norms
supporting cooperation (Baland and Platteau, 1996; p. 302). However, this should not
be generalized to assert every collective failure to these differences. For example, Salim
(1996) in his study of the coastal trawl fishery of Malaysia found that Chinese, Muslims
and Malay fishermen have organized collective action to reduce overfishing in their

fishery. Thus, their ethnic differences were no impediment to collective action.

The second source of heterogeneity (heterogeneity of interests or objectives) is a
strong impediment to collective action as argued by Baland and Platteau (1996). In the
context of coastal fisheries, for example, collective action is threatened when some
fishermen have alternative income-earning opportunities. Resources management is
undermined by the existence of different interests, most notably between full-time and
part-time fishermen and, more seriously still, between small-scale traditional fishermen
and industrial fishing. In the case of fishing status, part-time fishermen, having secured
another source of income, may feel much less concerned about conservation of fish
resources, than full time fishermen for whom subsistence crucially depends upon the
state of these resources owing to lack of alternative income opportunities. The same can
be said about industrial fishing owning many exit possibilities, because they can move
their fleets to other fishing grounds (Platteau, 1989b; p. 645). Many cases of this type
are found in developing countries, where industrial fishing have been given concessions
to exploit fish resources (see Lim ef al. (1995) for an example from San Miguel Bay,
Philippine). In the Sultanate of Oman, for example, it was observed that the Korean
fleet operating off the east coast of the country is causing severe damage to the
demersal fish stock through violation of the rules by entering the coastal zones
previously allocated to the traditional fishermen and by discarding substantial quantities

of valuable fish species which do not fit the local markets in Korea (Hare, 1989).



In the context of the third cause of heterogeneity (differences in skills, assets,
income and access to credit markets), changes in property institutions involve the risk
of being made worse off for some group members, especially those who are usually
profited under the status quo (Libecap, 1994). This is because different sharing rules
may produce different distributions of earnings for resource users. In his well-known
book, The Logic of Collective Action, Olson (1965) has argued that agents with high
stakes in a public good are more willing to bear large share of the costs of its production
(see also Guttman, 1978; p. 254). Some evidence from CPRs supported Olson's
argument where the costs of regulation are often born by the economic elite (Wade,
1988; p. 190 and Ostrom and Gardner, 1993; p. 105). In an example provided by Baland
and Platteau, (1997a; p. 461), it was found also that rural cooperatives in the
Netherlands were often created by better-off farmers who took the initiative to start the

cooperatives and contribute the bulk of initial share capital.

Another successful example was the case of Saudi Arabia which for many years
produced less than its quota of oil to subsidize OPEC in its effort to reduce excess
production by other members (Heckathorn, 1993, cited in Baland and Platteau, 1997b;

p. 3). This pattern conforms well to the exploitation hypothesis advanced by Olson
(1965) that the large is exploited by the small.

However, as argued by Baland and Platteau, (1997a; p. 461 and 1997b; p. 3), the
above consideration should not be taken to mean that if the distribution of wealth is
more equal, individual contributions will fall. It just happens that the wealth of Saudi
Arabia has been overwhelmingly more than other members in OPEC and it attaches a
higher value to any improvement in oil prices, which make it rich enough to bear a
greater share of the reduction of excess production. Further, Cornes and Sandler (1985;
p. 113) argue that the optimal provision of public goods in a community of a given size
is independent of income distribution (see also Cornes, 1993; p. 265). In communities
where wealth is made more equal, the cost of initiating regulatory tasks is shared more
equally among agents, whereas greater inequality makes some agents big enough to
bear a greater share of the costs on a voluntary basis, while others are too small or

attach too little value to their resource endowments (Baland and Platteau, 1997b; p. 3).

In many instances, wealth is associated with better availability of outside
economic opportunities. Thus large elites, even though they attach greater value to their
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resource endowment, may still choose to sacrifice conservation effort in order to derive
quick gains in the present. In the context of coastal fisheries, for example, conservation
effort may be seriously undermined by the presence of more endowed members. As
their assets increase, they start to acquire bigger vessels and stronger engines, which
allow them to exploit new fishing grounds away from their base village. Owing to this
exit opportunity, they feel less concerned about conservation of local fish resources. It
has been suggested that heterogeneity of preferences amounts to transaction costs, and
thereby impedes cooperation as cooperation requires shared values (Dasgupta, 1996; p.
403). Therefore, more inequality does not necessary lead to more efficient use of
natural resources (Baland and Platteau, 1996; chap.12; 1997a; p. 461 and 1997b; p. 3).
Thus Olson's (1965) conjecture (the equilibrium in public-goods game often has small

members free-riding more than large members) might not hold true in the case of CPRs.

Information problems can also delay the emergence of collective action. The
function of institutions that make available to the fishermen the opportunity to negotiate
mutually advantageous collective choices is hampered by the lack of information.
According to Dasgupta, "the functioning of institutions is linked closely to the structure
of property rights (that is, who controls what and who owns what) and also the
structure of information that people possess and have access to" (Dasgupta, 1996; p.
393). Similarly, Baland and Platteau, (1996) argued that information asymmetries make
the bargaining process inefficient. This is because parties often have an incentive to
give false information so as to manipulate the outcome of the new arrangement.
Further, it can be difficult to evaluate individual wealth under the status quo and
proposed changes, in the presence of serious information asymmetries (Libecap, 1994).
It is difficult for fishermen usinga common fishery to achieve agreement if they lack
information regarding the value of the individual’s share of the resources under current
use and of potential losses resulting from institutional change. Limited information on
the impact of the new arrangement rules on fish stock and individuals' returns makes

collective action less preferred by fishermen.

As pointed out in the previous section, lack of information tends to diminish
contributions toward the initiation of collective action. However, Teoh (1997; p. 401)
argues that a policy of nondisclosure or nongeneration of information (good or bad) can

sometime benefit teams. For example, whe