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Section I: Overfishing as a Consequence of the Globalization of the Fishing Industry

Historically, humans have utilized fishing and the extraction of marine resources as a source of
food, for cultural significance, and as a means of livelihood. The first documented cases of overfishing
occurred in the 1800s when whale populations were decimated for their blubber, which was used
primarily for lamp oil. By the 1950s Atlantic cod and herring as well as California sardines were
harvested to the brink of extinction for human consumption (“Overfishing”). Today, overfishing is a
global issue that plagues roughly 85 percent of global fisheries (“Overfishing Ocean”). The commercial
exploitation of global fisheries has resulted in the unequal distribution of marine resources, especially for
poor people in developing nations who rely on seafood as a primary source of protein and livelihood. As
affluent nations increasingly demand high- value fish, fisheries have become privatized, making it
difficult for people in developing nations to compete with global commercial fishing fleets
(Greenberg). As a result, issues of food scarcity and loss of employment will continue to affect the 2.6
billion people that live in coastal communities and developing nations that greatly depend on fish to
survive (Hauge, et al. 1). With the globalization of the fishing industry, overfishing has become a
prominent food security issue that affects people on every continent, and requires multilateral cooperation
and compliance in order to secure the livelihood of millions and prevent the collapse of the fishing
industry. If this current trend continues, experts agree that the viscous cycle of overfishing will
undoubtedly result in the collapse of ecosystems and economies on a global scale.

As world consumption of marine resources continues to rise, so do dire predictions for the future
of the world’s oceans and those who rely on them for survival. As the World Wildlife Fund (WWF)
publicized, “Once considered inexhaustible, our oceans are now in a state of global crisis as more and
more people compete for fewer and fewer fish” (“The State” 10). Although experts disagree on the extent
of decline, it is estimated that 53 percent of the world’s marine fishery resources have been completely
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depleted, or recovering from depletion (“Fisheries and Aquaculture”). Every year more than 170 billion
pounds of wild fish and shellfish are caught in the oceans, which is roughly three times the weight of
every man, woman, and child in the United States (Greenberg). The Food and Agriculture Organization
and the World Bank warn that the current rate of exploitation will result in increased pressure on seafood
in the future (“The State” 8).

Currently, fish provides about 1.5 billion people with 20 percent of their animal protein, and
provides another 3 billion people with at least 15 percent of such protein (“The State” 3). However, as
the demand for seafood increases, so will the price. This will result in billions of people unable to afford
seafood due to increasing demand in wealthy nations, and vast commercial fleets that will out-compete
local subsistence fishermen. The world catch is already unstable and unequally divided among the
nations of the world, and will only be exacerbated as fish stocks are decimated.

Top seafood consuming countries like Japan, China, and the United States are exponentially
increasing their annual seafood consumption, creating larger gaps between rich and poor countries (“The
State” 10). In 2010, about 76 percent of total fisheries’ imports in value were in developed
countries. The United States and Japan together accounted for 27 percent of total world imports, with the
European Union representing another 40 percent of the US$111 billion dollars in imports in 2010
("Overview” xvii). Exports in 2010 totaled US$100 billion, with the top exporting countries being China,
Norway, Thailand, and Vietnam ("Overview” xvii). Developing countries play a crucial role in supplying
the world with seafood products, accounting for nearly 60 percent of all internationally traded global
seafood supplies ("Overview” xvii). Despite the pivotal role of developing nations in the seafood
industry, many of these fishermen do not see much of the bottom- line profits, and only continue fishing
because of a lack of alternative economic opportunities.

In developing nations throughout the world like those of coastal West Africa, fishing is poorly
regulated. As a result, local and foreign fishing fleets are decimating fish stocks, and contributing to the
growing socio- economic disparity among the fishermen and the people of Senegal, Ghana, Guinea, and

Angola (Montaigne). Similarly in Asia, unregulated fishing operations have resulted in the collapse of



nearly all fisheries in the Gulf of Thailand and the Java Sea (Montaigne). Poor people in developing
nations are incentivized to continue unsustainably exploiting fish stocks for small wages because they are
left with few other options. This example of a “poverty trap” occurs when people become so poor that the
short-term need to survive outweighs any long-term advantages to conservation or sustainable
management (Cinner, et al. 206). Similar hardships are felt by fishermen in the Mediterranean as well,
who also rely primarily on fishing as a means of survival. An Italian tuna fisherman said, “The price is
cheap because more and more tuna are being caught. My only weapon is to catch more fish. It's a vicious
circle because the price is very cheap. I want to respect the quota, but I can't because I need to live”
(Montaigne). This is an issue that is seen all too often for subsistence fishermen.

There are several complicated factors associated with the poverty trap that combine with the
pressures of socio-economic despair, further augmenting the issue of overfishing. For one, unstable
population growth exacerbates poverty in small coastal communities and developing nations by
increasing pressure on local resources. In nearly all cases, these people are not aware of sustainable
fishing practices because these nations lack stable, reliable infrastructure, as well as regulation and
enforcement systems. Ultimately, this negatively affects the local economies because they overexploit
already vulnerable and top- predator fish stocks, resulting in issues of food scarcity and loss of livelihood
in the future. Another issue is the lack of incentives to protect this valuable industry. Fish are what is
known as common pool resources. In countries lacking regulation and incentives to protect fish,
conservation efforts are often weak, and overexploitation of the resource becomes close to inevitable
(Hauge, et al 2). As a result, poverty increases, availability of fish and marine resources declines, and
people begin exploiting other natural resources to replace losses of income.

Overfishing is a time- sensitive issue, and if not addressed immediately, researchers and
ecologists fear that the world could run out of seafood by 2048 (Eilperin). Concerted efforts are
underway by dozens of national and regional government agencies, non- governmental organizations
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fishing capacities at a level consistent with both conservation objectives and profitable industry
(Montaigne). Consumers can voice their own purchasing power by reducing or eliminating seafood from
their diet or by choosing fish that has been certified as sustainable.

Despite these efforts large, apex predator fish like Bluefin tuna are a favorite among consumers in
wealthy nations, such as the United States and Japan. The sushi industry is among one of the most
demanding of these unsustainably sourced and rapidly declining fish populations. Large tuna and Chilean
sea bass are considered luxury food items that have been increasingly featured in high-end restaurants
around the world. Japan sits atop the pinnacle of unsustainable seafood demands, and has created an
extremely profitable market for these highly desirable fish. In January, 2013, a single Bluefin tuna fish
caught off the coast of northeast Japan sold for US $1.76 million in Tokyo (Foster). Such astronomical
profits further incentivize fishermen to continue exploiting this valuable species.

In November of 2012, Japan and 47 other member nations of the International Commission for
the Conservation of Atlantic Tunas (ICCAT) voted to continue regulating the species, but agreed to
higher the total catch limit (Foster). Increases in catch limits, as well as a lack of enforcement, have
resulted in unsuccessful efforts to repopulate the species. As recent as January, 2013, scientists released a
stock assessment for the Pacific Bluefin population, which showed a 96.4 percent drop from un-fished
levels (“New Scientific”). Despite this shocking statistic, the species continues to be exploited in its most
vulnerable stages of life throughout the western Pacific Ocean.

In order to restore fish stocks to sustainable levels scientists and ecologists agree that marine
ecosystems must be properly managed to ensure the needs of future generations. In order to do this, the
fishing industry must be completely reassessed and managed in a way that no longer prioritizes
commercial fishing interests above all else. To start, governments must properly and effectively enforce
the set number of fishing vessels, implement gear restrictions, set catch limits and quotas, as well as
create marine protected areas to secure the viability of fish populations. It is also crucial that annual
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historically hidden the true socio-economic and ecological costs of the global fishing industry
(Montaigne). These government efforts must be combined with robust contributions and monitoring from
environmental and scientific groups, NGOs (especially the UN), and related civil society organizations.
As partners and stakeholders, all must be held responsible and accountable.

Unfortunately, however, the most heavily exploited and highly profitable fisheries may never
have the opportunity to recover before they vanish forever. Although the developed world is most
responsible for the unstable state of global fish stocks due to their insatiable appetite for top- predator
fish, it is the globe’s poor people that will face the brunt of these socio-economic and ecological
disasters. Without seafood, billions of poor people will be plagued with issues of food scarcity and
malnutrition, and will lose any sense of economic security that fishing may have provided them. The
fishing industry is of great importance to developing economies, and therefore must be protected in order
to prevent the collapse of global fisheries and the possible devastating impact on global ecosystems and
the global economy.

Section II: Global Implications for Marine Scientists and Conservationists

Marine conservationists and biologists recognize the dire threats that overfishing pose to the
health of the world’s oceans and marine biodiversity. As a result, scientists have been emerging in
greater numbers to help develop and implement sustainable fisheries management strategies to recover
over-exploited fish stocks. Aggregate data confirms that total world fisheries production is higher than
ever before, while fish stocks are at an all-time low. Prior to the technological advancements and
exponentially growing demand for fish products in the 1970s, fisheries were able to naturally sustain
themselves by reproduction (Allison 934). Since then, however, scientists and concerned international
organizations have been instrumental forces in determining the scope of the issue, and how to protect
marine life, coastal ecosystems, and the billions of people that rely on them for survival. Now more than
ever, marine scientists are needed to identify issues of marine degradation to help identify areas of most
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marine resource extraction.

Fishing has been a major source of food, as well as a means of livelihood for thousands of years.
However, rapid advancements in fishing gear and technologies has resulted in a system that now threatens
global fish stocks, the health of coral reefs and marine ecosystems, and the people that rely on fish for a
major source of income and survival. In 1982 the United Nations Convention on the Law of the Sea
established a framework aimed to better manage marine resources by giving states the right to manage
their coastal waters (“Fisheries Management” vii). Since then, coastal states have seized the opportunity
to expand their fishing operations and exploit marine fisheries. However, the rapid industrialization of the
fishing sector did not come without unforeseen costs.

Since the 1980s fish stocks have been overexploited, ecosystems have been modified, and
economies that once thrived from fishing exports have crashed. As a result, international tensions have
mounted due to competition over resources, and much debate has been had over how to properly manage
fisheries and trading of goods. As of result of such crises, there has been a growing need for fisheries
experts, as well as marine conservationists and biologists to identify flaws in global fisheries, and ways to
mitigate harmful fishing practices through the development of responsible and sustainable fisheries
(“Fisheries Management” 1). With the proper management, fisheries have the potential to reduce
malnutrition and provide a stable income to traditional coastal communities and developing nations.

One of the most recognized strategies used by scientists and policy makers attempting to increase
fish populations and develop sustainable fisheries is through the use of the ecosystems approach. The
main objectives of this model include reducing indirect exploitation of marine mammals (known as
bycatch), multi-species management (to increase and maintain biodiversity), protection of vulnerable
ecosystems (to ensure the longevity of fisheries), and active community involvement (Morishita 23). This
approach was recognized as a viable application strategy by dozens of marine scientists from around the
world at the 2002 World Summit of Sustainable Development and at the United Nations Sustainable
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cooperation of local fishermen and community members, which is vital to the success of any conservation
effort.

Although this approach has potential to mitigate overfishing, there is a growing demand for
fisheries experts and further research to address local, regional, and global conservation issues. So far a
lack of identification and understanding of specific management goals has prevented wide- scale success
of eco-systems- based management strategies (Morishita 22). The pressing nature of overfishing has
increased the importance of monitoring and evaluation methods used among the conservation community
(Stem, et al 296). Likewise, transparency within the fishing industry is instrumental for scientists to gain
the knowledge required to monitor and assess threatened areas.

However, scientists and conservationists struggle to implement successful management strategies
without the cooperation of local and international stakeholders. Conservationists now understand the
importance of incorporating the community throughout the planning, construction, development,
implementation and management of crucial marine ecosystems (Agardy 268). First and foremost, context
matters. Each region or state requires specialized attention from marine conservationists to target issues
specific to the areas economic, social, and ecological situation. There is no one- size- fits- all solution
that can be implemented across the board.

The use of marine protected areas (MPAS) is growing in popularity as a key factor in preserving
key marine ecosystems. These ecologically or biologically significant zones are used as a science and
research based conservation strategy that aims to protect habitats, fish, wildlife, and cultural resources.
There are six different categories of marine protected areas established by the International Union for
Conservation of Nature (IUCN), which range in level of regulation and protection, all with a common
focus on the long-term conservation of coastal and ocean resources (“Applying the Categories”). MPAs
are a tool to help reduce stress on marine ecosystems by conserving biological diversity, protecting
spawning and nursery areas, and habitats like barrier islands, coral reefs and wetlands that shield

communities from coastal storms and flooding.



Marine protected areas are established based on the needs of the local community and health of
marine ecosystems. They are defined as adaptive management strategies, meaning they are flexible and
responsive to environmental and social change (Agardy 268). They act as legal frameworks to maintain
and promote diversity, serve as educational tools for locals and visitors, provide economic opportunities,
as well as environmentally sound tourism and recreation, all while sustaining and increasing marine
biodiversity and potentially exploitable fisheries. The nature of their flexibility is attractive to states and
regions that widely differ in terms of conservation needs and socio-economic structure.

Despite their success, opposition to marine protected areas exists due to apprehension of
fishermen and locals in coastal communities, especially in developing nations (Agardy 880). This is most
commonly due to the length of time it takes to see results. It is difficult for those that rely on fish for their
primary source of food and livelihood to sit patiently and wait for fisheries to recover, even if it is in their
best interest in the long- term. Although all situations are different (based on location, societal structure
and economic opportunities), the importance of community inclusion is vital to ensure the success of any
form of fisheries management, especially when initiated by a foreign, third party. Community based
management practices have become increasingly popular among conservationists over the past twenty
years. This approach allows for a cooperative effort between the local people and the scientific
community.

In some developing nations, such as Kenya, there is an ongoing shift in fisheries management
from top- down command-and-control to a more community inclusive ecosystem approach. This
transition is much needed to revitalize Kenya’s struggling economy and to ensure that fisheries become
long- term economic assets (“FAO Fisheries and Aquaculture”). Fishing is not only the primary
occupation of local coastal residents in Kenya, but is also an integral part of tradition and custom, making
it even more important to involve community members throughout the planning and management
processes (Mangi, et al. 467). Since the implementation of marine parks (one classification of a marine
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(McClanahan, et al. 1061). Kenya’s success provides hope for fishermen and a realistic model for coastal
communities around the world.

Similarly in the Turks and Caicos Islands (TCI), fisheries resources provide locals with the
second highest generator of income, following tourism, which is largely dominated by foreign investors.
Unsustainable tourism and development, along with a lack of economic opportunities has prompted the
increased extraction of marine resources. Further exploitation of key resources will place a heavy burden
on local fishermen and strain the socio- cultural structure of the islands already affected by emigration
due to lack of economic opportunity. Efforts are underway to develop conservation and management
strategies to provide stable, sustainable economic growth for the people of the TCI (Medley and Nines 1).
However, TCI’s 33 marine protected areas require stricter regulation and more funding to ensure the
repopulation of over-exploited fisheries (Rudd, et al. 199). Without access to such resources it is likely
that unsustainable growth and development of the tourism industry, as well as increases in fishing efforts
will cripple marine ecosystems in the Turks and Caicos Islands.

On a much larger scale, Chile has also devastated local fisheries since the 1970s due to
deregulation of fishing, new economic policies that incentivized exports, and an exclusive economic zone
that disproportionately favor sea- based products (Ibarra, et al. 514). By 1990 Chile became the third
largest fishing state in the world. Since then, the Chilean government has recognized that they face the
effects of unchecked economic growth based on finite resources, and have attempted to reregulate the
fishing industry and sustainably manage large- scale fishing operations (Ibarra, et al. 526). However, a
recent law aimed at ensuring the sustainable growth of Chilean fisheries will likely devastate small- scale
fishermen. The law gives four large- scale private fisheries control of 92 percent of Chile’s marine
resources (Gubin). The Chilean President claims that this law and future management goals aim to ensure
the sustainability of the fishery resources and to strengthen the role of science in the decision-making
process in the field of fishing administration. He has plans to form 11 scientific committees to oversee
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which will strip four indigenous groups of their fishing domain, and devastate their sense of livelihood
(Gubin). This strategy will most likely enrage local peoples, and result in the noncompliance of all those
negatively affected.

It is essential that scientists and all affected peoples should be consulted in decisions regarding
fisheries management. Without taking a participatory approach in fisheries management the results will
most likely be unsuccessful. Although limiting catch size and implementing fishing restrictions may be
initially opposed, it ultimately benefits the local economy and ensures the recovery of currently depleted
fish stocks.

Section Ill: Impacts of Alternative Fishing Methods in Thailand and the Effects on Conservation Efforts

As world consumption of seafood continues to rise and marine fish stocks continue to be
depleted, the farming of marine species has become a rapidly growing domestic and international
industry. There are, however, a number of challenges that this industry presents. For example, since the
1980s the shrimp aquaculture industry in Thailand has rapidly increased from 31,000 tons in 1976 to 2.6
million tons in 2006 (Giap, et al. 123). Of all farmed shrimp, about 90 percent of it is produced in Asia
and South Asian countries, most notably in Thailand, China, Vietnam, Indonesia, and India. Today,
nearly half of all shrimp that consumers purchase is quite literally grown in tropical, developing countries
in coastal ponds, only to be sold to developed, wealthy nations (Giap, et al. 123). Although the expansion
of the shrimp aquaculture industry has been profitable for developing nations like Thailand, and has
potential to decrease the extraction of wild marine resources, there are still many risks involved that need
to be addressed before these aquaculture methods can be considered sustainable. Likewise, if commercial
fishing efforts, small- scale subsistence fishermen, and farming operations continue to experience
unmonitored and unregulated growth in all sectors, Thailand will experience rapid loss of profitable
fisheries, exacerbate environmental degradation, and threaten the health and livelihood of millions.

Prior to 1984, Thailand harvested nearly 90 percent of their shrimp from naturally flowing bodies

of water, most abundantly from the Gulf of Thailand (“TED Case Study”). These techniques existed
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without developing new, intrusive infrastructure and without disrupting the health of local ecosystems.
However, in the 1980s aquaculture shrimp farming experienced rapid growth in Thailand as it presented
poor people with a previously undiscovered source of income. By 1987, extensive monoculture ponds
began replacing the extraction of shrimp from coastal regions. Today, Thailand now contributes to 25
percent of the global market’s pond-raised shrimp (“TED Case Study”). However, such rapid expansion
of the shrimp sector has not come without its setbacks.

The use of traditional fishing methods from marine waters and undisturbed mangrove ecosystems
is still prevalent among subsistence fishermen today throughout Thailand’s coasts. However, a
significant reduction of stocks due to commercial fishing fleets threatens the security of thousands of
small- scale fishermen. In 2010, catch rates throughout fishing villages experienced a 50 percent decline
in fish stocks (Giap, et al. 123). These fishermen also experience losses of fishing gear due to
commercial trawlers, and face reduced profit margins due to fluctuations in gas prices. As sizable fish
became more difficult to find close to shore, fishermen have to travel further from coastal areas, which
results in higher expenses and lower profits. Other unexpected setbacks, such as natural disasters, like the
tsunami that affected Thailand in 2004, threaten the success of fishing efforts, and drive down profits
(Wong 405). The risk of similar catastrophic events in the future poses risks of even greater economic
hardship and degradation of coastal environments.

Such risks and financial insecurities have promoted the growth of the aquaculture industry in
developing countries like Thailand because of the high potential financial gains. Together, the top
producers of aquaculture shrimp products account for an estimated 70 billion dollars (“Topic”). Such
financial incentives have caused the Thai government, as well as international development agencies to
provide funding to expand the shrimp sector and further develop coastal areas in order to meet the
demands of the growing shrimp market.

Although the monetary gains are enticing, aquaculture fish operations are not the end-all- solution
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12
expansion of the aquaculture sector is not favorable to the Thai people. Shrimp farming operations in
Thailand today are owned by multi- industry companies that use cheap, imported labor, taking jobs away
from native villagers and farmers.

As the number and scale of these aquaculture operations increases so do the risks of rapid
environmental degradation. The continuous improvement in aquatic production technologies, and
economic incentives created by international trade have created a global production system based on high
chemical inputs to satiate the global demand for seafood (Giap, et al. 123). The conversion of mangrove
swamps to profitable fishing ponds has led to the cultivation of shrimp and other fish species at a level
that has disregarded the viable carrying capacity of the mangroves. This threatens the health of entire
vital mangrove ecosystems, coastal habitats, and contributes to the growing socioeconomic disparity of
Thai coastal village people.

These large scale shrimp cultivating operations were once vastly bio-diverse mangrove
ecosystems, which provided valuable resources and services to the local people. For centuries the
mangroves have provided the people of Thailand with a source of food, fuel, medicine, textiles, shelter,
and grazing areas for livestock (Primavera 457). The total economic value of intact mangrove ecosystems
is valued anywhere from $1,000 to $36,000 per hectare; while mangroves used for shrimp aquaculture
ponds are valued at only $200 per hectare (“Shrimp Campaign™). The true ecological value of the
mangroves is far higher than the short- terms profits yielded from mangrove shrimp farming operations,
making it critical that they are protected to benefit the greatest number of people.

If global mangrove habitats continue to be unsustainably exploited, and global fish stocks
continue to decrease, these people will be faced with larger financial and ecological burdens. The
mangroves, which provide coastal protection from the devastating effects of storms, prevent erosion of
shorelines and riverbanks, and act as a buffer from pollutants and toxic runoff, are in steady decline.
Nearly 75 percent of all tropical and subtropical coastlines were once covered with mangroves, however,
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higher death tolls and property damages in coastal areas where mangroves have been largely deforested.
Regions that are covered with healthy mangroves have proven to provide up to twenty times the
protection from tsunami waves as those areas with inadequate mangrove cover (Kathiresan and Rajendran
604). The protection that these natural buffer zones provide to coastal communities is invaluable.

Unsustainable management of the mangrove aquaculture ponds has also exacerbated issues of
unemployment, urban migration, and food security for the local people. Currently, 65 million Thai people
suffer from undernourishment; with most of these people relying on small- scale fishing efforts as a
means of food and livelihood (Gray, et al. 1). Aquaculture shrimp farms have replaced rice fields which
once provided a staple source of food in the diet of rural Thai people. All the while, nearly all shrimp
harvested in these mangrove ponds are exported to the global market, providing very little food for the
local people. The use of heavy chemical inputs in ponds also threatens ground water aquifers, causing a
lack of potable drinking water (De Silva 23). In addition, employment opportunities in this sector prove
to be of low wage, while more profitable jobs are given to an outside workforce (De Graaf and Juan).
This not only expropriates funds from the local community, but also displaces former farmers and
landowners, who are forced to seek jobs in urban settings.

The Ranong mangrove ecosystem on the Andaman Sea coastline in Thailand is one example of
an area now devastated by abandoned shrimp ponds. In order for conservationists to identify proper
restoration measures they must understand the effects of mangrove deforestation on the local ecosystem
and improve other deforested sites throughout Southeast Asia. The Thai government and the United
Nations Educational, Scientific and Cultural Organization (UNESCO) have recognized the ecological,
economic and social importance of these ecosystems and have begun establishing biosphere reserves
throughout the country’s vulnerable coastal mangrove forests (Ashton, et al. 332). Awareness campaigns
aimed to educate the Thai people of the true value of these mangrove ecosystems has led to renewed
efforts to protect and restore them. Although mangrove restoration projects have a history of success; it is
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So far, economic restraints have limited the biodiversity of mangrove replanting efforts. This has
altered the natural biodiversity of mangrove ecosystems and has reduced the ecological function vital to
maintaining genetic richness and resilience in the ecosystem (Ashton, et al. 332). In order to properly
address the socio- economic and environmental impacts of the shrimp farming sector in Thailand, policy
makers must better regulate the entire aquaculture industry.

Unfortunately, the lack of financial incentives and personal interest in farmers to self- regulate
shrimp farm operations has sparked little progress. Thai policy makers have proposed using market-
based incentives, and potentially taxing aquaculture farmers to fund waste water treatment projects
(Anantanasuwong). The Thai government has also worked with the World Bank and the United Nations'
Food and Agriculture Organization to promote more sustainable management practices through training
and education programs.

Despite these efforts, Thai shrimp farmers continue to use unsustainable aquaculture practices. If
this trend continues it is likely that the entire industry will eventually collapse, and leave Thailand’s
coastal areas barren. It is essential that this issue and others like it will surface to a larger, global audience,
and will result in consumers using their purchasing power to make responsible, informed decisions to
help fight issues of environmental degradation and socio- economic disparity that result from
unsustainable fishing industries, and recognize that fish farming is not the solution to the issue of global

overfishing.
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