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Abstract 
�7&3� ���� 0'� 063� 1-"/&5@4� 463'"$&� *4� $07&3ed by the oceans which are of fundamental 
importance as a life-support system for human societies. Oceans are essential 
components of human lives, livelihoods, and the environment. The use of marine 
resources has been part of human life since the beginning of human history. Ocean and 
coastal areas are fundamental contributors to the global economy and to global well being. 
They provide direct economic resources and environmental services to the majority of the 
wor-%@4�1016-"5*0/�� 

Today, however, the increasing density of human activity causes serious pressure on the 
0$&"/@4�#*0%*7&34*5:. Overfishing, the use of destructive fishing gear, pollution and climate 
change are causing major threats to the marine ecosystem. Since the 1950s, the 
industrialization of the fisheries and the increasing international demand for fish has led to 
a massive increase of global fishing activity and brought ever increasing catch rates. This 
led to global overfishing and the collapse of many fish stocks. Presently, half of the fish 
stocks are fully exploited and an increasing percentage is considered depleted. 
Additionally, overfishing also led to a dramatic decline of predatory fish species. 

The oceans urgently require environmental protection. But the increasing demand for fish 
of the growing world population creates a dilemma between environmental conservation 
and human development. 

The majority of coastal fishing communities in the developing world uses small-scale 
fishery practices to ensure their subsistence. The small-scale fisheries sector plays an 
important part in providing food and employment for many poor households in developing 
countries. There is an urgent need for sustainable management of the seas and the use of 
marine resources under environmentally, socially and economically balanced aspects.  

Is exclusive fish supply by small-scale fishery an option for sustainable fisheries 
management? How would that affect 5)&�0$&"/@4�&/7*30/.&/5��40$*0economic aspects and 
the fish consumers of the developed world? This thesis is an approach towards enhancing 
the sustainability of the marine fishery. 
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1 Introduction 

There is a growing concern worldwide about the impacts of overfishing on the marine 
ecosystem and on the sustainability of the fisheries as well as on the social and economic 
conditions of fishermen and coastal fishing communities especially in developing countries. 
Overexploitation causes the decline of fish stocks and has dramatic impacts on the marine 
ecosystem. Good fishing grounds typically are found, where upwelling is common. For 
example, the rich fishing grounds along the west coasts of Africa and South America are 
supported by year-round coastal upwelling. The waters above the continental shelf are the 
richest fishing grounds in the world and therefore of major interest for industrial fishing 
fleets.  

The development of the fisheries industry during the past century and the increasing 
worldwide demand for fishery products are dominant reasons for overexploitation of marine 
resources. The fact, that small-scale fisheries provide over half of the 803-%@4 seafood 
production and employs almost all of its fishers is underestimated in most research studies 
in marine fishery. Frequently small-scale fishery is promoted as a sustainable alternative to 
large-scale industrial fisheries. There are various aspects of small-scale fishery which 
emphasize sustainable development in marine fishery.  

Following the recent promotion of small-scale fishery as alternative towards sustainability 
in marine fishery, a key question of the present thesis is, if exclusive fish supply by small-
scale fishery is an adequate concept for sustainable management of the global marine 
resources. Therefore the reasons for overfishing will be discussed in the first section. The 
13&4&/5� 45"5&� 0'� 5)&� 803-%@4� '*4)� 450$,4, which is presented afterwards, shows first 
evidences for the failure of sustainable management of global fisheries. In the next 
chapter, the impacts of overexploitation on the fish stocks and the related consequences 
for the marine food web are presented. The examination of the issue raises the question 
whether a sustainable management system for global fisheries can exist at all today.  

At United Nations Conference on Environment and Development (UNCED) held in Rio de 
Janeiro, Brazil in 1992, 5)&� 5&3.� >4645"*/"#-&� %&7&-01.&/5? became political. Various 
principles attempt to integrate environmental, social and economic aspects of human 
development. It is a goal of the present thesis to examine whether small-scale fishery could 
be managed by integrating the environmental, social and economic dimensions of the 
concept of sustainable development. This will be discussed in chapter 3. In order to 
understand the impacts that hinder or promote sustainable small-scale fishery, the 
following chapter seeks to identify probable criteria to define small-scale fishery and shows 
the differences to large-scale industrial fishing. Furthermore, the advantages and impacts 
of small-scale fishery will be discussed and an overview over the socioeconomic 
importance of the sector will be presented.  

The quantity and quality of the use of marine resources are dominant factors to promote 
sustainable fisheries management. The following chapter 6 will discuss the consequences 
of exclusive fish supply by small-scale fishery for the consumer.  

An example of a fair trade sustainable small-scale fishery project is presented in order to 
discuss whether sustainable fishery management is possible in a small scale. This 
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example raises further questions of the requirements of the entire value chain of the fishery 
market.  

In the final chapter 8 the findings of this thesis will be discussed and a set of conclusion is 
presented, along with recommendations in order to reinforce sustainability in the global 
marine fishery.  
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2 History of (over-) fishing 

Fishing has been a part of human activity since the earliest stages of the human evolution. 
The human fishing activity has resulted in 50%":@4�overfishing with serious effects on the 
marine ecosystem. Which are the factors that caused overfishing? The aim of this chapter 
is to examine the reasons for overfishing by illuminating the history of human fishing 
activities and their technological development over time. This section seeks to present the 
links between overfishing and the introduction of oceans law4�"4�8&--�"4�50%":@4�130%6$5*0/�
and consumption rates of fisheries products. This is followed by a section with discussions 
of impacts of fishing on the ecosystem including more detailed information on the state of 
5)&�803-%@4�'*4)�450$,4�"/%�5)&�*.1"$5�0' overfishing on the marine food web. The sections 
aim at demonstrating the failure of 50%":@4�global fisheries management and the urgent 
need to find a solution. 

2.1 From small-scale to industrial fishing 
Human societies have used aquatic life as food resource along the shores of lakes, rivers 
and oceans. Fish have played an important role in human nutrition, as well as forming a 
basis for commerce. Archeological records date the earliest use of fishing spears, ��@����
years BP, /&54���@����:&"34����"/% fish hooks, �@����:&"34������"$,&:��
������*4)*/(�
may even have started earlier, as it did not require specific tools at the beginning and 
therefore it may have been overlooked in studies of early human cultures. Fish can be 
taken with relatively little effort or special equipment. Hunters and gatherers could simply 
collect oysters at low tide or chase fish groups into shallow waters and collect them with 
baskets. For a long time in humanity, simple fishing activities have been an important part 
of human nutrition. At the beginning of post glacial age, in the Holocene, hunting gear has 
become more sophisticated. With the beginning of the Neolithic revolution, societies 
settled near the waters and developed specific fishing gear to catch fish. Simple fishing 
methods developed into fixed catching gear, complemented by hooks and lines. This 
method was developed e.g. for seasonal arrivals of fish schools and allowed the fishermen 
to catch more than one fish at a time. At this time fish was mainly harvested for direct 
consumption within the society. For the Neolithic period fishing was done for direct nutrition 
and specific fishing gear was in use. 

In the Iron Age, the development of better preservation techniques (e.g., drying, smoking 
and salting) and the expansion of trading facilitated the first development of commercial 
fishing activities. Local, small-scale activities shifted to commercial fishing. Boat 
construction improved and the use of nets became a common fishing method in the Middle 
Age. Already at that time, the consumption of fish was divided into species for the poor and 
species for the richest members of society. With the development of cities, the demand 
increased and stimulated the fish production in the market. Fish trade was profitable and 
the income could easily double that gained from agricultural products. Initial price 
regulations for marine fish were made. These regulations, however, triggered the imports 
of fish from foreign countries. Schwan, 2007, stated that two-thousand years ago, the first 
signs of overfishing had already occurred in some areas of ancient Rome. 
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In human history, the Middle Age was the time when fish consumption increased rapidly. 
The Christianizing of middle Europe and its Lenten season enhanced fish consumption. 
During this time consumption of meat was prohibited, thus meat has often been substituted 
by fish, which was rich in proteins and cheaper. During the Middle Age, food resources 
from the ocean, lakes and rivers were reliable resources, whereas agricultural production 
was influenced by seasonal unavailability or access was limited due to wars or epidemic 
plagues. 

In the 13th century, the first long distance fishing trips were made. The use of trawlers for 
herring catch developed and the fishermen were already commenting on the negative 
consequences of the nets for the ocean floor. In the 15th century, Dutch fishermen 
developed a new type of boat, which allowed direct preservation of herring in salt. Fleets 
could now stay longer on open oceans and the catch rates increased. This was known as 
the time of the great herring fishery. The 16th century was the very beginning of what we 
now consider as industrial fishery, enforced through further improvement of conservation 
techniques. Together with the discovery of the Americas with their rich coasts and the 
general expansion of trade, fishery expanded on all oceans.  

From the 19th century until now, fishery experienced the greatest change in history. 
Technology and techniques developed rapidly and population growth forced new mass 
production chains. According to the report of marine science affairs, the 1965 world catch 
of sea foods of all kinds was 57.5 million tons, of which 38.3 million tons were used for 
direct human consumption. The future production of the oceans was estimated to be 
between four to over forty times of the present catch. This exorbitant false estimation led to 
extensive global investments in the fisheries sector and the industrialization of an 
economic branch began to expand. With the introduction of steam-powered fishing 
vessels, the future of the fishing industry changed dramatically. Highly industrialized 
vessels allowed massive nets to be dragged along the bottom of the sea, a technique 
previously made possible only with horse or manpower. In the 1950s and 1960s, there was 
a massive increase in fishing since the industrial fish processing methods enforced the 
industrial fish harvest. With the development of diesel motors after the First World War, yet 
another technical revolution occurred in global fishing technology. Motor force was used to 
haul the fishing gear, which allowed the use of bigger nets, which increased catch rates. 
With the introduction of freezer trawlers, direct processing and freezing of fish on board 
became possible. This allowed fishing fleets to stay at sea for months. Development of 
radar and acoustic fish finders after the Second World War was the beginning of the digital 
revolution in fishery. The technological development of boats brought the favored mass 
catch to international waters. Fisheries became independent of weather and seasonal 
changes in available species. The use of industrial vessels allowed exploitation of stocks 
further offshore and quickly reduced populations, which were thought to be immune to 
fishing effects. Industrial-scale fishing was developed, globalized exploitation succeeded 
and the economic branch literally exploded, mainly with the support of exorbitant subsidy 
payments of governments. 
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The geographical and technological extension of fishing activities reached a limit at the end 
of the 1980s. The decline of the landings was partially compensated by creating fish farms. 
Aquaculture, the farming of aquatic plants and animals has become an important mode of 
producing fish. Its production is increasing up to 10 percent per year in order to cover an 
increasing world demand for seafood. 

 

 

Figure 1: World capture fisheries and aquaculture production 1950-2008 (Source: http://www.whoi.edu/oceanus) 

 

Figure 2 illustrates the stagnation of capture fisheries production in the 1990s. A future 
increase of capture became impossible, yet the stagnation took place at a very high level. 
 0%":@4� %*(*5"-� '*4)&3*&4� 5&$)/0-0(*&4� "/%� $"1563&�.&5)0%4� "--08�)*()� 130%6$5*0/ levels. 
Since the production stabilized, most of the vessels have a strong overcapacity and 
immense running costs when compared to a decreasing profit of the catch. High 
government aid payments usually provide the cost difference.  

2.2 Law of the sea 
The protection of the marine environment is developed at regional and global levels, 
mainly as a result of international acts that were adopted by the states since 1972. 
Following the Torrey Canyon oil spill accident in 1967, the UN General Assembly adopted 
a resolution for the control and prevention of marine pollution. This resolution forced the 
UN to prepare reports for the United Nations Conference on the Human Environment held 
in Stockholm in 1972 (Stockholm Conference), the UN's first major conference on 
international environmental issues. The Stockholm Conference was the turning point in the 
development of international environmental politics. The most significant achievement of 
the Stockholm Conference was the formation of the United Nations Environmental 
Program (UNEP) and the Stockholm Declaration. The marine pollution was an important 
issue at the conference, the principle 8 of the 1972 Stockholm Declaration called all states 
50�>5",&�"--�1044*#-&�45&14�50�13&7&/5�10--65*0/�0'�5)&�4&"4�#:�46#45"/$&s that are liable to 
create hazards to human health, to harm living resources and marine life, to damage 
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amenities 03� 50� */5&3'&3&� 8*5)� 05)&3� -&(*5*."5&� 64&4� 0'� 5)&� 4&"?� � )"$)&3�� 1973). The 
principle 8 convened negotiations of 150 countries and specialized agencies that lasted for 
9 years and resulted in the adoption of >The United Nations Convention on the Law of the 
Sea? (UNCLOS) in 1982. It is one of the broadest and most influential global environmental 
agreements.  

The introduction of the United Nat*0/4@� �0/7&/5*0/� 0/� �"8� 0'� 5)&� �ea enabled coastal 
countries to exclusively manage the exploration and use of marine resources within the 
exclusive economic zone (EEZ). This zone stretches out 200 nautical miles from the coast 
to the open sea (Figure 1).  

 

 

Figure 2: Coastal zones defined in the United Nations Law of the Sea (Source: hppt://www.bgr.bund.de) 

 

The United Nation Law of the Sea was a major opportunity to end the fights over fishing 
rights. Unfortunately, however, it enforced the fight over fishing grounds between the 
industrial and the developing countries. The demand for fish continued internationally and 
industrial countries invested in distant water fleets and made bargained-priced fishing 
agreements with undeveloped countries. This allowed them to fish in foreign fishing 
grounds for their own benefits. At the same time scientists contributed to the increasing 
demand for fish by publishing widely over-optimistic potential yields (Pauly, 2005).  

UNCLOS officially entered in into force in 1994, two years after the United Nations 
Conference on Environment and Development (UNCED) held in Rio de Janeiro, Brazil in 
1992. The agreement on straddling fish stocks and highly migratory fish stocks were part of 
the introduction. It was only after Rio, when this agreement obligated states to adopt a 
precautionary approach to fisheries exploitation and gave expanded powers to port states 
to enforce certain obligations for proper management of regional fisheries resources. Even 
though UNCLOS at first %*%/@5�"$)*&7&�5)&�(0"-4�0'�1305&$5*on of the marine environment 
due to its broad nature, it has influenced the development of regional rules for the 
protection of marine environment and of further international environmental laws. It was a 
framework for further development of rules on substantive matters at global and regional 
levels and served as a model for the UNCED. 
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2.3 ���������������������������������� of fishery products 
The Food and Agriculture organization of the United Nations (FAO) has maintained global 
fishery statistic since 1950. FAO is an Intergovernmental organization, which relies on the 
statistics of the member states. According to the FAO, capture fisheries and aquaculture 
supplied the world with about 142 Mio t of fish in 2008 (FAO, 2010). 115 Mio tones of it 
were used as a human protein source and the rest for non-food purposes, such as 
production of fishmeal and fish oil (Table 1). The world fish supply continued to increase 
and reached 144.6 million tons in 2009 (FAO, 2010). The species, which is caught most 
commonly at the global level, is anchoveta with about 6.9 million tons in 2009, followed by 
skipjack tuna, atlantic herring, alaska pollock, and chub mackerel (FAO, 2012).  

 

 

Table 1: World fisheries and aquaculture production and utilization (FAO, 2010) 

 

China is by far the largest capture fish producing country, with a production rate of 15 
.*--*0/�50/4�*/�
����� )&�3&-*"#*-*5:�0'��)*/"@4�130%6$5*0/�/6.#&34�)"4�#&&/�26&45*0/&%�#:�
7"3*064�3&4&"3$)�456%*&4��!"540/�"/%��"6-:�46((&45&%�5)"5��)*/"4@�1roduction rates have 
significantly been overestimated since the early 1990s. They believe this can be explained 
#:��)*/"@4�40$*"-*45�&$0/0.:, which was forced to show increasing outputs, whether they 
were real or not (Watson&Pauly, 2001). Therefore, global catch rate data are often 
presented with and without Chi/"@4� 130%6$5*0/� 3"5&4�� �*(63&� � compares the production 
rates of the most important fish producing countries.  
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Figure 3: Marine and inland capture fisheries: top ten producer countries 2008 (FAO, 2010) 

 

Over one third of the fish is produced for the international market through export; about 
38.5 percent in 2009. World exports of fish and fish products reached 96.0 billion USD. 
World fish imports were valued at 99.7 billion USD in 2009 (FAO, 2011). Developed 
countries absorbed 78.6 percent of the total fisheries imports in value. Together, the United 
States of America and Japan were responsible for almost 30 percent of the total imports. 
The European Union (EU) represented a share of almost 41 percent of the total world 
imports. This makes the EU the largest fish market in the world. China is by far, the main 
exporting country for fish and fishery products; followed by Norway, Thailand and Viet 
Nam. Developing countries play a major role as exporters. Developing countries 
contributed with 50.6 percent by value and 60.1 percent by quantity to total fishery exports 
(live weight equivalent) in 2009. The net exports of developing countries showed a rising 
trend in the past decades, significantly higher than I. E. rice, coffee and tea.  

Consumption of fish and fishery products increased from approximately 38 million tons in 
1960 to 117.8 million tons in 2008. The global per capita supply reached 17.2 kg in 2009, 
compared to 9.0 kg in 1961. Fish contributes 	����1&3$&/5�0'�5)&�(-0#"-�1016-"5*0/@4�*/5",&�
of animal protein and 6.4 percent of all protein globally consumed. Fish provides about 2.9 
billion people with almost 20 percent of their average animal protein intake (FAO, 2011). 
The fish supply has not only kept up with the increasing human population but also with 
increasing per capita consumption rates. The FAO and the International Food Policy 
Research Institute (IFPRI) forecast a net increase in seafood demand through 2025, due to 
population growth combined with per-capita seafood consumption increase (Lischewski, 
2006).The consequences of industrial fishing are complex, resulting in various levels of the 
ocean environment being persistently harmed. Collapse of marine fish populations up to 
the total extinction of species, as well as habitat destruction due to harmful fishing 
methods, such as trawling, are one of the many negative impacts. Many target species 
were depleted to alarming levels within the past 50 years and the impacts of fishing 
continue to threaten the marine environment.  
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2.4 Impact of fishing 
Besides ocean pollution and the effects of climate change, unsustainable overfishing is an 
important factor affecting the sustainability if the ocean. Unsustainable fishing methods 
including high by-catch rates, overcapacity in fishing fleets, related increase of illegal, 
unregulated and unreported (IUU) fishing, miscalculation of ecosystem effects and 
management failure have lead to serious stock exploitation throughout the oceans of the 
world. Many coastal areas in developing countries have been overfished by distant water 
fleets. To create a hard currency for dept repayment, most developing countries sold their 
fishing access rights to developed countries or they export high value fish (Pauly, 2005). 
This leaves few production possibilities for small-scale or artisanal fisheries, which depend 
on fish as a substantial protein source; a situation creating a serious threat to their food 
security.  

2.4.1 �������	��
���������	��
������� 

Overfishing occurs when the rate of mortality due to fishing pressure is too high for the 
population to compensate, so that abundance continues to decline. This limit has been 
reached decades ago. Fish are also often captured before reaching sexual maturity, which 
lowers the reproduction of the stocks. Fish populations usually go through the following 
stages of development: undeveloped, developing, fully exploited, overfished, and collapsed 
or closed (Froese, 2002). In most of the cases, globally extended overfishing is the reason 
for stocks being overexploited or fully exploited. The proportion of overexploited, depleted 
or recovering stocks increased from 10% in 1974 to 32% in 2008. The proportion of fully 
exploited stocks has reached 53% in 2008, meaning their catch is at or close to their 
maximum sustainable production (FAO, 2010). 

 

 

Figure 4: Global trends in the state of world marine stocks since 1974 (FAO, 2010) 
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Between 1974 and 2003 there was a consistent downward trend in the proportion of fish 
stocks, which were managed at a moderate or fully exploited level, whereas overexploited 
or depleted fish stocks increased at the same time. The proportion of overexploited, 
depleted or recovering stocks increased from 10 percent in 1974 to 32 percent in 2008. 
Slightly more than half of the stocks were estimated to be fully exploited with no room for 
further expansion (FAO, 2010). 

It has to be considered that the fish stocks observed by the FAO are only the species of 
economic interest (target species). Target species account for only 20 percent of the global 
stocks, however they account for 80 of the global catch. In their recent study, Froese et al. 
(2012), included all global stocks for an estimation of the global state of fish stocks and got 
alarming results. According to the estimation, the proportion of overexploited, depleted or 
recovering stocks is 58 percent compared to only 32 percent recorded by the FAO.  

 

 

Figure 5: State of the world's fish stocks (graph: fair-fish, 2012, source: Froese et al., 2012) 

2.4.2 Fishing down the food web 

The marine food web consists of different food levels, also known as trophic levels, which 
describe the position of an animal in the whole marine food web. Each organism of the 
ecosystem has its trophic level, expressing how many steps away an organism is located 
from the base of the marine food web. Predatory fish (i.e. tuna) are at the top level of the 
marine food web as well as other typical table species (i.e. atlantic bluefin tuna). 
Phytoplanktonic and benthic algae are located at the base of the food web. Fishing has led 
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to a dramatic decline of many predatory fish across the world, up to 90 percent in some 
predatory species (Allopp, 2010).  

 

 

Figure 6: Fishing down the food web (Source: http://www.conservationbytes.com/2008/09/17/classics-fishing-down-the-
web/) 

 

With the removal of long-lived predatory fish at a high trophic level, fishery triggered 
towards fishing downwards to short-lived, low thropic level fish with higher seasonal 
fluctuation in abundance.  )*4�130$&44�0'� '*4)*/(� 50� -08&3� 5301)*$� -&7&-4� *4�$"--&%� >'*4)*/(�
%08/� 5)&�."3*/&� '00%�8&#?�� )&�/&("5*7&�effect of >fishing down the food web? is that it 
first led to increased catches but in the long run fish populations are declining (Pauly et al., 
1998). This way of fishing causes the food web to become simplified; and there are fewer 
possibilities for predatory fish to switch food source, if their prey is seasonally not available. 
There also might be a switch of trophic levels within species with a corresponding loss of 
5301)*$� -&7&-4�� �� '".064� &9".1-&� 0'� 46$)� "� 4*56"5*0/� )"11&/&%� */� �6301&@4�North Sea: 
When norway cod was completely overfished, norway prout was fished instead. Norway 
prout is one of the most important food sources for the majority of the species caught for 
human consumption. The species is also one of the most important predators of krill. Krill 
feeds on copepods, an even more important food source for economically interesting fish 
species. This affects the abundance of other target fish populations negatively and causes 
an increase of krill (Pauly et al. 1998). The complexity of the food web and the trophic 
levels are of great importance for the balance of the marine environment. If one species is 
overfished it affects the entire ecosystem since each species occupies a specific niche in 
the marine environment.  
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2.4.3 By-catch 

The incident take of non target species is called by-catch. The portion of the catch returned 
to the sea as a result of economic, legal, or personal considerations *4�$"--&%�>%*4$"3%&%�
$"5$)?. By-catch includes incidental catch plus discarded catch. By-catch of marine 
mammals, seabirds, turtles or non-target fish species as well as of juvenile fish, which had 
no chance to contribute to the reproduction of the target species, is of great concern. 
Substantial numbers of animals become hooked or entangled accidentally and eventually 
die. Non-target fish species are thrown overboard due to their lack of economic value. This 
creates a great amount of discarded waste from industrial fishing methods. By-catch rates 
are variable and depend on the fishing methods used. A study from the mid 1990s 
estimates a 25 percent by-catch rate, meaning that 27 million tons of non-target species 
were thrown overboard (Hilborn, 2012). Since by-catch rates are often not registered 
onboard, there is a big discrepancy in the actual percentage of by-catch in the global 
fisheries. Presently, efforts are made to reduce by-catch by using different fishing methods 
and/or special fishing gear, I.E.  ��@4��5635-&�&9$-6%&3�%&7*$&��03�5)&�>#"$,-%08/�.&5)0%?�
in purseine tuna fisheries, which allows dolphins to escape the ne5� #&'03&� *5@s taken on 
board. 

2.4.4 Overcapacity in fishing fleets 

Capacity in fishing boats takes into consideration the level of output that could be produced 
if the fishing boat is running at maximum profits. Overcapacity in world marine fisheries is 
largely responsible for overfishing (FAO, 2008). The hope for economic profit in the fishing 
industry triggered the development of new technologies. Fishing vessels increased in size 
and horsepower in order to increase profitability (see 1.3.1). Even though the global catch 
rate has stagnated since the late 1980s, the capacity of the fishing fleets remained the 
same. The fundamental origin of the overcapacity in fisheries is the free access to the 
fishing grounds and the subsidy payments for the development of international fishing 
fleets. This development has been favored by the United Nation Law of the Seas (FAO, 
2008).  
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3 The environment-development dilemma 

The presentation of the current state of global fisheries and their impacts on the 
environment raises questions: What actions need to be taken to protect the ocean 
environment? How can the human use of ocean resources be managed in a sustainable 
way? Current fishery management has failed to manage fish stocks in a sustainable way. 
With the development of industrial fishing, pressures on the stocks increased rapidly with 
enormous negative consequences for the marine ecosystem. Industrial-scale fishery 
always competed with small-scale (non-industrial) fishery on the same resource, but on a 
very different level. Small-scale fisheries in undeveloped countries mainly use fish as a 
food resource for direct consumption, whereas industrial trawlers compete for the valuable 
species to be exported to the developed world. Fishing grounds and fish stocks urgently 
need to recover but the steadily increasing global consumption rate forces the need for 
food resources. The global decline of landings has led to serious food security issues for 
developing countries (Pauly, 2005). Overfishing and related environmental, social and 
economic issues are a prime example for an environment-development dilemma. 

Small-scale fishery plays an important role in the global fisheries. In several related studies 
the sector and is often discussed to be a sustainable way of using marine resources (Béne, 
2006). This raises the question whether an exclusive fish supply by small-scale fishery can 
provide a solution to the environment-development dilemma. The aim of this chapter is to 
present the $0/$&15�0'�>4645"*/"#-&�%&7&-01.&/5? and the links to small-scale fishery.  

3.1 Sustainable development 
The term >sustainable development? was first published by the World Commission on 
�/7*30/.&/5�"/%��&7&-01.&/5��!�����*/�	������5�*4�"-40�64&%�*/�5)&�3&1035�>�63�$0..0/�
F6563&?�"-40�,/08/�"4��36/%5-"/%�3&1035�� in which sustainable development is defined as 
follows: 

�	����������� ����� ������ ���� ���ds of the present without compromising the ability of future 
����������������������������������������
	��������� 

 

The report was accepted by the United Nations General Assembly. In 1992 the principles 
of sustainable development were set at the UN Conference on Environment and 
Development (UNCED) in Rio de Janeiro, Brazil, also known as the >Rio Summit? and the 
>Earth Summit?. By then, the term became political and until today, various refined 
definitions have emerged until today. Even though the principles have been discussed 
various times, there are a few common principles that were agreed upon by the 
international community. 
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The main ones are: 

� Commitment to equity and fairness, in that priority should be given to improve the 
conditions of the worlds poorest and decisions should take into consideration the 
rights of the future generations.  

� A long-5&3.�7*&8�5)"5�&.1)"4*;&4�5)&�13&$"65*0/"3:�13*/$*1-&��*�&���>8)&3&�5)&3&�"3&�
threats of serious or irreversible damage, lack of full scientific certainty shall not be 
used as a reason for postponing cost-effective measures to prevent environmental 
%&(3"%"5*0/?��Rio Declaration on Environment and Development, Principle 15). 

� Sustainable development relies on an integrated holistic approach encompassing the 
complex interconnections that exist between the environment, the economy and the 
society. 

Sustainable development seeks to achieve a convergence between the three pillars of 
economic development, social equity and environmental protection. These three pillars are 
of an interdependent nature. As a result of the Rio Summit, sustainable development has 
become an important goal for governments and organizations. Different methods to 
measure the progress in the subject have been taken but the implementation from theory 
to practice is not an easy task. One of the problems is, that the term was primarily used for 
economic growth in developed countries; a desirable goal for developing countries. 
Following the resource-intensive model of developed countries, economic growth in those 
developing means use of natural resources that are already exhausted. This is a challenge 
that calls for changes at the consumer level in developed countries. Without change at this 
level of consumerism and resource use in developed countries one can hardly expect a 
receptive audience among developing countries, particularly when attempts are made to 
direct attention to their economic development practices (Drexhage, 2010). Both parties, 
developed and developing countries, need to do a serious and effective attempt towards 
sustainable development.  

3.2 Sustainable development in fisheries 
The use of ocean resources has been an essential part of global economic growth, social 
development and food security. The concepts and goals of sustainable development only 
make sense if the oceans are fully included. The importance of small-scale fisheries to 
food security and poverty alleviation, especially in the developed world, is increasingly 
becoming understood. At the same time the small-scale fishery is often considered to be 
less harmful to the ocean environment than the industrial fishery.  

In the past decades, the profile of small-scale fisheries, as well as the awareness of the 
social, economic and environmental role has begun to increase. This is demonstrated by 
their participation in events such as The Global Conference on Small-Scale Fisheries 
headed by the FAO in October 2008.  

In the following section small-scale fishery will be discussed in the context of sustainability. 
Is small-scale fishing sustainable? Does it apply the three pillars of sustainability? Those 
are the questions to be discussed in order to find out whether exclusive fish supply by 
small-scale fishery is the solution for a sustainable fishery management. 
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4 Small-scale fishery 

The hypothesis of this thesis is that exclusive fish supply by small-scale fishing in the 
803-%@4�0$&ans provides a concept for sustainable fishery management. Therefore small-
scale fishery will be defined in the following section. Because most research on the global 
fishery focuses on industrial fishing in developed countries, it is difficult to find an adequate 
definition for the term. This section will provide an approach to defining factors of small-
scale fishery. This chapter seeks to explain these factors by discussing existing definitions. 
It is followed by a section on the comparison between small-scale and industrial fishing in 
order to show the importance of small-scale fishery and the advantages of the sector.  

4.1 Typology and definition 
Most definitions of small-scale and artisanal fisheries are elusive because the important 
defining factors change depending on the view of the observer. Due to the overlapping and 
shifting nature of these fisheries, it is difficult to identify one single definition for all. Small-
scale fishery can be called large-scale or the other way round depending on the situation. 
The term has been used for a long time by different stakeholders such as biologists, 
politicians, economists, engineers, fishers and non-governmental organizations 
representing different matters of the subject. Small-scale and artisanal fishery can also be 
defined under socioeconomic, environmental or political aspects and the definitions also 
vary between the countries. Artisanal fishery is often rather referred to "4� >53"%*5*0/"-�
f*4)&3:?�� 10*/5*/(� 065� 5)&� 40$*0$6-563"-� #"$,(306/%��  )&� 580� 5&3.4� >4."---4$"-&?� "/%�
>"35*4"/"-?�"3&�0'5&/�%&'*/&%�&26"--:���&/&3"--:�.045�%&'*/*5*0/4�0'�4."---scale and artisanal 
fishery consider the size of the fishing unit (large or small) and the degree of technology 
(scale).  

With the attempt to combine the different aspects of the terms, the Food and Agriculture 
Organization defines small-scale (here called artisanal) fisheries as follows: 

"traditional fisheries involving fishing households (as opposed to commercial companies), using relatively 
small amount of capital and energy, relatively small fishing vessels (if any), making short fishing trips, 
close to shore, mainly for local consumption. In practice, definition varies between countries, e.g. from 
gleaning or a one-man canoe in poor developing countries, to more than 20-m. trawlers, seiners, or long-
liners in developed ones. Artisanal fisheries can be subsistence or commercial fisheries, providing for 
local consumption or export. They are sometimes referred to as small-scale fisheries". (FAO, 2004.  
quoted in Béné, Macfadyen and Allison, 2007, p 7). 

This definition includes a wide range of factors which define small-scale fishery. The 
boarders to industrial fishery remain unclear and the socioeconomic aspects are not well 
understood.  
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A case study of Chuenpagdee et al., presents multiple definitions for small-scale fishery 
which were provided by 140 countries in 2006. The majority of these uses boat size as a 
key factor. Small-scale boats are generally between 5-7m in length. Other countries use 
Gross Registered Tonnage (GRT) or engine size as key characteristics. Some are defined 
by the type of gear used. Factors including the distance to shore or the depth at which 
fishing takes place, were also used to define small-scale fishery. The nature of the activity, 
such as fishing for subsistence, traditional fishing or commercial fishing was only 
mentioned by a few countries. Table 2 provides a summary of definition as a result of the 
case study. 

 

Key features Common definition (range) 
Boat size between 5-7m; less than 10, 12 or 15m (2 countries up to 

24m)  

Boat GRT less than 10 GRT (3 up to 50 GRT) 

Size of engine less than 60 HP; between 40-75 HP (15 countries up to 
400 HP)  

Boat type canoe, dinghy, non-motorized boat, wooden boat, boat with 
no deck, traditional boat  

Gear type coastal gathering, fishing on foot, beach seine, small ring 
net, handline, dive, traps  

Distance from shore between 5-9 km; within 13 km; up to 22 km  

Water depth less than 10, 50 or 100m depth  

Nature of activity subsistence, ethnic group, traditional, local, artisanal  

Number of crew 2-3; 5-6  

Travel time 2-3 hours from landing sites  

Table 2: Summary of definitions of small-scale fishery (Chuenpagdee et al. 2006) 

4.2 Small-scale versus industrial fishery 
When comparing the large and small-scale fisheries in the global fishery sector, the role of 
the small-scale fishery is realized. In 1980, Thompson first published a global comparison 
and presented estimates for employment, annual catches and fuel consumption as well as 
efficiency indicators. The table has been updated by Jacquet et al. in 2008. The latest 
conclusions show that small-scale marine fishery produces the same amount of fish for 
human consumption as a large-scale fishery. In developing countries, small-scale fisheries 
produce more fish than large-scale fisheries. Meanwhile, small-scale fishermen catch the 
fish using at least five times less fuel for the same quantity (Fig. 7). The number of people 
working in small-scale fishery is estimated to be over 12 millions, whereas in large-scale 
fishery half a million people are employed. Almost none of the annual catch is reduced to 
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fishmeal and oils in the small-scale fishery sector, while half of the catch of industrial 
fishing is processed to fishmeal to feed animal husbandry and farmed fish. The annual 
catch per ton of fuel consumed is up to 8 times higher in small-scale fishery; meaning fuel 
efficiency is significantly higher. The average industrial fisher receives an estimated 187 
times more fuel subsidies than a small-scale fisher (Pauly, 2006). Moreover, the discard of 
fish and other sea life reaches significantly higher numbers in large-scale fishery than in 
small-scale. The discards of fish and other sea life of large-scale fishery are calculated to 
be more than 50 percent of the actual catch (Pauly 1997).  

 

 

Figure 7: Schematic illustration of the duality of large and small-scale fisheries (Jacquet et al., 2008) 
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4.3 Advantages of small-scale fishery 
As discussed in the previous chapter, small-scale fisheries often compete with industrial 
fisheries. It is difficult to generalize the pros and cons since this depends on local 
circumstances. Still there are certain obvious advantages of small-scale fishery compared 
to industrial fishery: 

� Lower running costs and fuel consumption 
In general, small-scale fisheries have less mechanical power and therefore optimize 
their human power and reduce fuel costs. They also more often use passive gears 
and practices, such as hand lines, long lines and gillnets.  

� Higher employment opportunities 
Small-scale fishery is more labour-intensive and naturally suited in rural areas with 
high demographic growth. It provides income in various fishery related sectors, such 
as in fish processing and trade of fish and fishery products. 

� Lower construction costs 
Usually small-scale boats do not stay out long, nor go far offshore. They also are 
often built lightly and therefore less expensive in construction.  

� Less expensive gear 
Small-scale fisheries require less investment in technology and equipment. 

Despite the advantages, small-scale fisheries nevertheless also have negative impacts on 
the ocean environment and can also lead to overfishing, if they are not well managed. The 
impacts of the small-scale fisheries are important factors when considering the 
sustainability level of the sector. The following section will discuss impacts and put them 
into perspective with sustainable fishery management.  
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5 Impacts of small-scale fishery 

In chapter 3 we discussed the importance of small-scale fishery at the local, national and 
even global level. The levels of contribution of small-scale fisheries are of an economic, 
social, environmental and cultural nature. Poverty alleviation of small-scale fishing 
activities and other rural activities are further important subjects to be discussed. This 
chapter seeks to explain the level of impacts of small-scale fishery and whether they hinder 
the requirements for sustainability by definition. An important question of this thesis is, if 
small-scale fishery is sustainable considering the environmental impacts. This is followed 
by the presentation of the socioeconomic impact and the general importance of the 
fisheries sector.  

5.1 Environmental impacts 
Negative impacts to the marine environment are mainly related to fishing methods and 
associated rates of by-catch and discards. Chuenpagdee et al. published a study in 2003, 
in which they compared the degree of the ecosystem impact of 10 different fishing gears 
used in U.S. Waters (Fig. 8).  

 

 

Figure 8: Schematic representation of the ten classes of fishing gears analyzed (Chuenpagdee, 2003) 

 

According to their study, bottom trawling is one of the most destructive fishing methods. 
This method is predominantly used in industrial fishing. Trawls are large, heavy nets 
dragged along the ocean floor by fishing vessels that harvest the entire benthic life. This 
fishing method is described as being very harmful to the ocean environment in various 
studies. Trawling affects the ocean environment in both direct and indirect ways. Direct 
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effects include scraping and ploughing of the substrate, sediment resuspension, 
destruction of benthos and dumping of processed waste. Indirect effects include post-
fishing mortality and long-term changes to the benthos (Jones, 1992). 

 

 

Figure 9: Severity of impacts of ten fishing gears (Chuenpagdee, 2003) 

 

As discussed in chapter 3.1 the most common fishing methods of small-scale fisheries are:  

� coastal gathering 
� fishing on foot 
� beach seine 
� small ring net 
� handline 
� diving and 
� traps 

Small-scale fishing methods are often carried out near the shore. Fishing methods such as 
coastal gathering, fishing on foot and diving, are methods with a low environmental impact 
(Fig. 9). Other methods used further off shore, such as small ring nets, hand lines and 
traps, are considered to have relatively low impact on the ecosystem (Fig. 9). At the other 
hand, beach seine can harm the coastal environment 8)&3&�*5@s dragged out of the ocean.  
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In some small-scale fishing areas, there are other methods used that have very high 
ecosystem. Dynamite fishing and poisons used for fishing are very harmful for the 
surrounding habitat and can be compared to the impact of bottom trawling in industrial 
fishing. Dynamite fishing is illegal in most countries but since small-scale fishery is often 
carried out in rural areas there is a lack of control at some places.  

5.2 Socioeconomic impact 
Since small-scale fishery is utilized mainly in developing countries, a possible connection 
to poverty becomes evident. Is poverty a cause for fish stock exploitation? Or is it the fish 
stock exploitation that leads to poverty? 

Food security and poverty alleviation are among the key issues of the United Nations 
Millennium Development Goals ����@4�. 191 UN member states have agreed on eight 
goals to be achieved by the year 2015. The United Nations Millennium Declaration was 
signed in September 2000 and commits world leaders to combat poverty, hunger, disease, 
illiteracy, environmental degradation, and to reduce discrimination against women (United 
Nations Millennium Declaration, 2000). Some of the goals relate to fisheries. Among them 
are poverty reduction and enforcement of the environmental sustainability. Moreover, 
fisheries are often claimed to be an important factor in achieving 5)&����@4��&41&$*"--:�at 
the small-scale fishery level. In some nations, fisheries are recognized as a key instrument 
for increasing productivity, ensuring food security and improving market access for the 
rural poor (Kingdom, 2009). For many countries in the world, fisheries are an important 
source of food, livelihood, employment and income. The level of importance differs 
between countries and their state of development. The small-scale fishery sector is a key 
to the livelihood of millions of households in coastal and rural areas, especially in 
developing countries. The sector generates income and provides food for local, national 
and international markets. Fishery products represent the main source of animal protein for 
many people.  

Over 90 percen5� 0'� 5)&�803-%@4� $"1563&� '*4)&3.&/�"3& employed in small-scale fisheries, 
half of which are women (FAO, 2012). Besides the fisherman, fish workers are employed 
in associated jobs such as fish processing, distribution and marketing. Both are often self-
employed. They provide food directly for their households and are engaged in commercial 
fishing and associated jobs. Besides full time employment, seasonal and part-time 
employment in this sector provides an important additional income for those employed in 
other sectors. Small-scale fisheries provide for about half of the global fish catches. Almost 
all the small-scale fisheries catches are used for human consumption, whereas only 57 
percent are used in the case of large-scale (Pauly, 2007). Considering this fact, the 
4&$503@4 contribution increases to two thirds of the total global fish catches for human 
consumption. This underlines the importance of small-scale fishery.  

The lack of data on small-scale fisheries makes it difficult to measure the level of 
importance. Small-scale fisheries have been marginalized in many parts of the world. This 
is due to either the competition with large-scale fishery or to its remote location. limited 
access to social and other services as well as to markets and low education level or 
missing organizational structure are other factors contributing to their marginalization.  
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6 Consequences of exclusive fish supply by small-scale 
fishery for fish consumers 

A question hardly ever discussed in literature is how much fish is available in the oceans 
for us to eat in order to prevent overfishing and species extinction? Also, how does fish 
supply have to be carried out in terms of trade quality in order to consider social aspects of 
sustainability? In order to promote sustainable fishing as the predominant fish producing 
method within the small-scale sector, consumer behavior needs to change in terms of 
quantity limits for fish consumption and quality of fish trade in developed countries. The 
aim of this chapter is to show the current availability of fish for consumption for each 
human being and the consequences for human consumption behavior.  

6.1 Quantity � How much fish can we eat? 
If the global fish industry is managed sustainably, there are direct consequences to fish 
production and consumption. Fair-Fish Association, initiator of this thesis, estimated the 
quantity of fish that can be consumed sustainably to be 20 portions per capita and year for 
the time being (fair-fish, 2010). Based on data of FAO in 2006, fair-fish considered an 
annual per capita consumption rate of 17 kg round fish. Out of 17 kg, only 6 kg is edible 
meat, consumed in filet form (the yield is approx. 35% of the round fish). Assuming that 
one portion equals 150 gr. of fish meat, a total of 40 portions per year were calculated.  

Marine biologists urge that the fishing pressure should be reduced by at least 50 percent 
for a minimum of 4 to 5 years. Simultaneously, catching fish for the feeding of farmed fish 
should be banned in order to allow fish stocks to recover. Fair-fish estimates that a per 
capita average of 20 fish meals per year would be available as long as stocks did not fully 
recover. In order to give the priority to countries which depend more on fish in their diet, 
fair-fish propagates to eat not more fish than once a month as a rule of thumb for countries 
with traditionally low dependence on fish, like Switzerland, Austria or big parts of Germany 
(fair-fish, 2010). 

According to Chuenpagdee & Pauly, 2008 (Fig 7) the contribution of small-scale fisheries 
to global fisheries catch is about 31 Mio tons, roughly half of the catch of the large-scale 
industrial production of consumable fish. Considering this estimation, there is a fish supply 
of 8.6 kg per capita per year for consumption, with a total filet weight of 3 kg. With a 
consumption of 150 grams of fish per portion, there is only enough fish for 20 meals per 
capita and year or 1.6 portions per month < which equals the estimation made by fair-fish 
for sustainable fish consumption quantity.  

An exclusive fish supply by small-scale fishery would reduce the pressure on fish stocks by 
50 percent. Almost the entire catch is used for direct human consumption. The reduction of 
fishing pressure would have a direct impact on the marine environment and would allow 
the stocks to recover. The interesting point is to look at the distribution of fish consumption 
of developed and undeveloped countries. Total and per capita fish supply for food has 
increased significantly in the last five decades at a global level. Still, differences in fish 
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consumption exist between the more-developed and the less developed countries. 
Developed countries have become highly dependent on fish import since their demand is 
increasing rapidly. This tendency will continue to increase even though fish production is 
decreasing (FAO, 2010). The annual per capita consumption of fish products in developing 
regions is still considerably lower than in the more developed regions. Globally, fish 
provides more than 1.5 billion people with almost 20 percent of their average per capita 
intake of animal protein, and nearly 3.0 billion people with 15 percent of such protein (FAO, 
2010). Figure 10 shows the total and per capita fish supply by continent and economic 
grouping. It is evident, that consumers in undeveloped countries have fewer possibilities to 
consume meat to cover their need for protein. However, do people living in Europe for 
example or other developed countries, really need 22.2kg of fish per capita per year to 
cover their protein need? Do we depend on fish as a source of protein at all? 

 

 

Figure 10: Total and per capita food fish supply by continent and economic grouping in 2007 (FAO 2010) 

6.2 Quality � Sustainable fish trade 
Fish and fishery products are one of the most extensively traded products in the world. 
Trade in developing countries is predominantly producing almost three times as much fish 
as developed countries. An increasing change towards consumption of sustainable fish 
has been observed recently. Consumers are increasingly willing to pay a premium for 
products certified as organic and/or sustainable (UNEP, ITC and ICTSD 2012). 
Governmental subsidy payments for industrial fishing fleets could be invested to eliminate 
the artificial advantages of large-scale fleets, shrinking the price between certified and non-
certified fish products. Furthermore, subsidies could be invested into sustainable 
management and support small-scale fishery in the certification of their products. Also, 
adequate management of small-scale fisheries will promote a source of livelihood for a 
greater number and range of communities, generating employment and raising household 
income.  
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7 Fair-fish � An example of sustainable small-scale 
fishery 

Consumers in developed countries have a choice which in fish they buy and how much fish 
they consume per day, per week or per year. Several different organizations, labels and 
certifications are concerned about sustainability in the 803-%@4�'*4)&3*&4�"/%�130.05&�5)&*3�
labeled products on the market. One of those organizations is fair-fish, an association that 
was founded in Switzerland in 2000 with intentions to integrate the three pillars of 
sustainable development in the small-scale fisheries sector. They demand fairness 
throughout the whole value $)"*/� 0'� '*4)�130%6$5*0/�� )&� -"#&-� >'"*3-'*4)?� requires animal 
protection, conservation of the environment and fair trade. The main objective is to include 
economic, environmental and social aspects in the fishery. The label demands ethical, 
sustainability and fair trade standards: 

 

Ethical standards: 

� Reduction of captivity stress: 
Use of fishing methods that avoid animal suffering and a long retention period on the 
hook or in the net 

� Reduction of dying pain: 
The fish is to be stunned by a specific blow (designed by fair-fish) immediately after 
being taken out of the water and to be killed by dissection of the main artery 

 

Sustainability standards: 

� Use of fishing methods that protect the fish stocks from overexploitation:  
Hand line, encircling gillnet or beach seine (the latter only if dragged away from the 
beach, to the boat) 

� Targeting only species/stocks which are not overexploited (based on the assessment 
#:�>�3*&/%�0'�5)&��&"? and local authorities) 

� Minimum size of fish 
� Close seasons: 

Fishery is closed during times of reproduction 
� Definition of fishing quota to avoid overexploitation 
� Avoidance of discards through less invasive fishing methods 
� Reduction and compensation of carbon footprint caused along the value chain 
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Fair trade standards: 
� A secure income for the fisherman:  

Fishermen fix the price for the catch themselves in such a way as to ensure their 
income long-term 

� Ensuring the responsibility of women:  
Traditionally, fish trade is controlled, transformed and promoted by women 

� Upgrade of the activities around fishing to improve livelihood security 
� Local allocation of fish processing:  

Filets and ready-to-sell portions are processed as locally as possible 
� Children attend school regularly and do not take part in fishing activities for Fair-Fish  
� Promote local economy:  

Creation of work and income beyond fishery with an additional fair trade premium 
� No exports on the account of inland needs 

 
Fair-fish first tried to cooperate with swiss fish farmers and professional fisherman to 
launch a swiss test market for labeled fish. Producers did not respond well to this. A swiss 
development organization organized a meeting between fair-fish and an artisanal/small-
scale fishery in Senegal. As a result, fair-fish started a pilot project for fair traded export of 
small-scale fishery products in 2005. The goal of the project was to export products 
according to the fair-fish label standards from Senegal to Switzerland. The standard has 
been developed together with the local fisher (wo)men and a retail chain in Switzerland. 
The production was externally certified by the Société Générale de Surveillance (SGS), as 
well as by 5)&�03("/*;"5*0/� >Friend of the Sea?��Fair-fish was the only externally certified 
fish label that promoted access for southern artisanal/small-scale fishery to the northern 
market including fair trade and animal welfare standards. The advantages for the fishing 
villages in Senegal were the access to the northern countries on one hand and fixed prices 
to ensure their income and the promotion of the local economy on the other hand. In 2006 
and 2007 about 20 small packages of fish reached the consumers in Switzerland, all test 
steps along the value chain were successfully completed. 
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Figure 11: First small export packets with fresh fish to Switzerland (source: http//www.fair-fish.ch) 

In 2007, a feasibility study including a full third party certification was completed for one of 
the biggest retail chains in Switzerland. This proved that exports on a large scale were 
technically possible. The retail chain acknowledged the certification but decided to quit the 
cooperation because of the high economical risks. Nevertheless, fair-fish attempted to 
cooperate with other importers and retailers in Switzerland and Germany to prove their fair-
fish certification system is ready to be realized.  

After extensive preparation and sample delivery to three new interested parties, one of the 
most promising cooperators unexpectedly changed its requirements. Fair-fish ended the 
cooperation in order to protect local fisheries and the fish stocks from inadequate fishing 
pressure. In 2010, fair-fish finally decided to close the project due to a lack of adequate 
demand. According to the experience of the fair-fish association, it is more difficult to find 
importers and retail chains willing to actively support the development of a fair trade, than 
to actually manage the trade itself.  

However, with their feasibility study, the fair-fish association proved that small-scale fair 
fishing and trade between undeveloped and developed countries is possible and beneficial 
for different stakeholders. Big retail chains play an important role for the success of a 
project, like the one realized by fair-fish. For this reason it needs to be considered, that 
successful cooperation with big importers depends on the financial risk. It is important to 
understand the risk factors and the economic needs of a retailer. It seems like the 
expectations on both sides were not well discussed and the boundaries not precisely 
defined beforehand. What were the factors that caused the failure of the cooperation? How 
can those factors be improved?  

In the case of the fair-fish project I suppose that the availability of the Senegalese fish 
could not be guaranteed year around in swiss stores. This brings up the question if there 
needs to be a change in consumer information in cooperation with the retailer. A consumer 
campaign about the origin of the fish and the circumstances for fishing activities in Senegal 
should have been launched beforehand to raise the awareness of the consumers about the 
availability of the products. This might have influenced the risk behavior of the retailer.  

(Background information on fair-'*4)@4� �&/&("-� 130+&$5� http://www.fair-fish.ch/english, 
http://www.fair-fish.ch/was-wer-wo/wo/senegal) 
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8 Discussion and conclusions 

Generally, there is a debate in literature whether small-scale fisheries have less of an 
impact on the environment than large-scale fisheries, and 8)&5)&3� *5@4�1"35�0'� 5)&�$633&/5�
decline of resources and overfishing. While the fishing methods seem to be less harmful, 
small-scale fishery has increased in number of fleets and in capacity since the technical 
revolution and tendencies 4)08� *5@4� */$3&"4*/(. Regarding illegal fishing methods, small-
scale fisheries can also lead to resource degradation and overexploitation. Towards 
sustainable world fisheries management the use of less destructive gear should be 
promoted in all fisheries to encourage sustainably world fisheries management. A large 
part of the current exploitation is the result of overcapacity in industrial fishing fleets of 
developed countries. Considering the hypothesis of this thesis, small-scale fishing methods 
are likely to have less of an impact on the environment. Existing negative impacts could be 
reduced if the illegal use of strongly destructive fishing methods would be controlled. The 
effectiveness of the fisheries management in general, however, seems to be a more 
important factor towards environmental sustainability for both small- and large-scale 
fisheries.  

It is probable that exclusive fish supply by small-scale fishery would be one of the most 
important environmental impacts in reducing the global fish production by 50 percent. This 
could have enormous positive consequences for the global fish stocks. The pressure on 
target fish species would be reduced and populations would have time to recover. Over-
exploitation and related pressure on global fish stocks are the major factors jeopardizing 
the future of many coastal communities in developing countries. If large-scale fishery with 
associated environmentally harmful fishing practices were eliminated, the subsidies could 
be invested in sustainable fisheries and offer various economic, social and environmental 
benefits. 

The contribution of small-scale fisheries to poverty alleviation is controversial. In literature it 
is common to read statements such as, >�."---scale fishing plays an important part in food 
4&$63*5:� "/%� 107&35:� "--&7*"5*0/?� ����� 
������ �5)&3� 4$*&/5*454� %0/@t agree with those 
statements. They criticize that this is an oversimplification, as small-scale fishery can also 
-&"%� */50� 5)&�107&35:� 53"1�� �5@s not simply the number of people depending on small-scale 
fishery to sustain their livelihoods that guarantees to lift them out of poverty. It could be 
argued that small-scale fisheries provide livelihood to millions of poor households in the 
world. This is due to the fact that it is characterized by low productivity and open access, 
and therefore provides a high risk of instability and increases the vulnerability of the poor 
(Béné, 2006). However, it is a fact, that small-scale fishery is a substantial livelihood 
contributor for many coastal communities and is also part of the global cultural richness. 
 )&� 45"5&� 0'� 5)&�803-%@4� '*4)� 450$,4� *4� likely threatened equally by wealth and economic 
growth as it is by poverty.  

Compared to large-scale fishery, small-scale fishery appears to be more efficient in terms 
of economic and environmental factors. Small-scale fisheries create more employment 
possibilities, consume less fossil fuel (in absolute terms and in relation to fish catch) and 
produce less by-catch, fishmeal or fish oil. Furthermore it requires less government subsidy 
while producing the same amount of fish for human consumption as their large-scale 
counterpart.  
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An approach against overfishing could be a management model based on multi-species, 
multi-gear, low impact, multi-season, energy efficient and labour-intensive fishing. This 
management should be integrated into upstream and downstream fisheries activities 
rooted in local communities. The objectives of fishery management should be both, to 
conserve fisheries resources and to provide sustainable livelihood opportunities. Small-
scale fishery clearly contributes more to sustainable management of marine resources 
when compared to large scale industrial fisheries. There is a great potential in small-scale 
fishery to contribute to sustainable development and to the attainment of the United 
Nations Millennium Development Goals (MDGs). 

Furthermore, the active participation of people depending on small-scale fishing activities, 
through a strategy of co-management, provides a successful framework to perform the 
sustainable development goals. Co-management in small-scale fisheries can serve as a 
mechanism for resource management and socio-economic development by encouraging 
people actively to learn, solve problems, address needs in the community and adapt to 
change. Co-management includes various partnerships and degrees of power-sharing. It 
requires the community to be informed about decisions of the government and empowers 
the community to inform the government about their decisions.  

However, in many countries small-scale fisheries are still developing and adopting new 
technologies. Due to the lack of data on the sector, small-scale fisheries are generally not 
given priority consideration in the development process of a country. Furthermore their 
socioeconomic impact is marginalized. With the constant pressure of continued population 
growth and development of industrial fishing, small-scale fisheries depend to a large extent 
on the protection of fishing and access rights. For the development and the protection of 
small-scale fishery, the access rights of the communities should be strengthened for a 
sustainable use of marine resources. More effort should be put into regional management 
of fisheries and consider the circumstances of the local area, local fish stocks and local 
community structure. The introduction of the first law of the sea with its definition of 
exclusive fishing in the economic zones of marine only took effect with the introduction of 
local agreements and laws. This experience shows that sustainable small-scale fishery 
needs to be governed at a local level to be effective. 

The major factor in fishing management and politic contributing to non sustainable fishery 
management is probably the use of tax money to subsidize the industry. There is a general 
belief, that somehow the ocean will cover our demand for fish, simply because we need it 
50�� �30+&$5*0/4� (&/&3"5&%� #:� /"5*0/"-� "/%� */5&3/"5*0/"-� "(&/$*&4� -"3(&-:� 3&'-&$5� 50%":@4�
$0/46.15*0/� 1"55&3/4�� 8)&3&"4� 5)&� %&$3&"4*/(� /6.#&34� 0'� 5)&� 803-%@4 fish stock are 
providing otherwise. Many of the ecological dynamics of the oceans still remain 
unexplored. We do know enough, however, about the 0$&"/@4�130$&44� 50 realize that its 
capacity cannot keep up with the increasing demand for fish and fishery products. 
Exclusive fish supply by small scale fishery must be considered to achieve sustainability 
(0"-4� */� 5)&� 803-%@4� '*4)&3:� #:� 3&%6$*/(� (lobal catch rates. Fish stocks will have the 
opportunity to recover, the livelihood of coastal communities in developing countries will be 
ensured and if exports were traded fairly, all three dimensions of sustainable development 
are taken into account. It all comes down to a simple but extremely challenging fact: that 
the consumption rate of fish and fishery products in developed countries needs to be 
reduced to one meal of fish per month. 
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