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ABSTRACT

While simultaneously working to improve the management of fishery practices, it is of the utmost
importance to ensure that commercial or economic fisheries are moving in the direction of sustainability.
It is imperative that individuals adjust their mindsets and comprehend the significance and necessity of
sustainable management. In the realm of fisheries, the Maximum Sustainable Yield (MSY) must be achieved
via a greater number of efforts than the Maximum Economic Yield (MEY). Some of the methods that are
used to overfish include purse seining, long lining, gear boats, and large trawling nets. Additionally, fishing
during the nesting season can also be harmful to birds, sea turtles, and other fishes. The fish population is
steadily decreasing as a result of fishing practices that are so harmful, and it is impossible to replenish it.
Recent studies have shown that fishermen are responsible for the removal of more than 77 billion kg of
marine life from the ocean each year. Therefore, if we want to rely on the ocean as a reliable source of
food for the long term, it is of the utmost importance that we adopt "Sustainable Fishing Practice.” The
best example of this is the blue-finned tuna, which is one of the largest and fastest fish on the planet.
Nevertheless, the management of fishing resources in a sustainable manner is not a simple undertaking
because it requires collaboration at all levels of government, ranging from grassroots communities to
national governments and even throughout the entire world. The research was conducted by reviewing
standard research articles, reports from non-governmental organizations (NGOs), and websites.
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INTRODUCTION

The term "fisheries development™ refers to the procedures that lead to advancements in harvesting,
processing, selling, and making use of the products that are obtained from the natural resources of aquatic
plants and animals for the benefit of the people and the nation. Fishing was a community-based activity
that was carried out on a modest scale and was used for the purpose of providing nourishment. It is one of
the oldest means of acquiring food that people who lived in close proximity to rivers or seas employed.
Since the end of World War 11, there has been a significant advancement in the field of fishing, and it is
estimated that the global production of marine capture fisheries was 84.2 million metric tons in the year
2005. In the past, the resources of fisheries were far greater than the capacity of humans to exploit them.
However, over the course of the previous twenty years, technical advancements have set the way for a
situation in which increasing annual harvests of fish is no longer as simple as increasing fishing effort. As
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a result of many of the stocks having reached or even exceeded their limitations of sustainable exploitation,
it is becoming increasingly difficult to continue the rate of rise in fish production. This is a consequence of
the fact that the stocks have reached their limits. This is because fish is a significant contributor to the
livelihood, nutritional, trade, and economic security of countries. As a result, concerns are being voiced
about the rational development and management of fisheries, which is where new terminologies such as
"sustainable development” and "responsible fishing" are currently being widely used.

OBJECTIVES

1. To study fishery sustainability.

2. To study development policy and management.
Fishery sustainability

It is not possible to find a definition of "sustainable fisheries" that is accepted on a global scale. This term
is commonly understood to refer to fishing activities that can be performed on a sustained or indefinite
basis. This is one popular interpretation of the term.28, a A methodological approach that is more
methodological makes reference to the use of the maximum sustainable yield (MSY'), which may be revised
in some instances by taking into consideration economic and social factors. The strategy necessitates and
is founded on the management of fish stocks that is based on scientific principles. Nevertheless, it is
possible for such methodologies to ignore, depending on how they are designed, the fact that fishing
practices may have a negative impact on the equilibrium of ecosystems and other species (if they are not
well regulated and monitored), and that ecosystems that are impacted by pollution and other external factors
may hinder the ability of fish and other marine stocks to reproduce and recover. Not only in the case of
oceans, but also in connection to the conservation of biodiversity, this has resulted in the adoption of a
more holistic approach to the conservation, resilience, and sustainability of ecosystems and the services
that they create. This can be seen in the Sustainable Development Goals (SDGs) that were just recently
established.

In the context of the United Nations Convention on the Law of the Seas (UNCLOS), the Food and
Agriculture Organization (FAQ), and the International Maritime Organization (IMO), or under binding
trade agreements, such as those negotiated through the World Trade Organization (WTQ), in relation to
market entry (tariffs) and market access (sanitary and phytosanitary measures),29 technical regulations
(such as harvesting and packing regulations), unfair practices (such as subsidies), and private standards and
labeling (fishing practices), "sustainable fisheries™" can be understood as fishing practices and actions that
adhere to and effectively apply relevant international agreements, guidelines, and best practices that have
been agreed upon by the United Nations.

Traditional Management of Fisheries:

Historically, fisheries management and the science that underpins it have been distorted due to the fact that
it has a "narrow focus on target populations and the corresponding failure to account for ecosystem effects
leading to declines of species abundance and diversity." Additionally, the fishing industry has been
perceived as "the sole legitimate user, in effect the owner, of marine living resources.” Throughout the
course of history, scientists that specialize in stock assessment typically worked in government laboratories
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and considered their work to be similar to delivering services to the fishing industry. Concerns about
conservation were disregarded by these scientists, and they distanced themselves from the other scientists
and the scientific community that had brought up the difficulties. This occurred despite the fact that
commercial fish supplies were declining and despite the fact that numerous governments had signed legally
binding conservation agreements.

Research Methodology

This paper provides a concise summary of the continuous evolution of fisheries management, beginning
with the concept of harvesting an autonomous single species in accordance with the deterministic laws of
science and progressing towards the holistic management of ecosystems under situations of uncertainty. In
addition, the advancements in management methods, the trends in strategic objectives, and the growing
understanding of the uncertainties in fisheries systems are presented here.

Objectives: from Maximum Sustainable Yield to Optimal Sustainable Yield

From the 1930s until the 1970s, the notion of Maximum Sustainable Yield (MSY) was the most prevalent
approach to fisheries management in terms of achieving its goals. The fundamental concept that underpins
MSY will only be briefly discussed here. An annual surplus that can be harvested is something that can be
produced by any species. In the event that catches do not surpass this surplus, it is possible for stocks to
continue to be exploited continually while still maintaining equilibrium. The size of the stock determines
the amount of harvestable excess production, also known as net production. In the virgin condition,
unharvested stocks will not yield any surplus, and zero stocks will not produce any surplus either. In
situations where overall stocks are smaller, the surplus that is generated per individual is higher. This is
because compensating processes in mortality, growth, and reproduction are at work. In the situation when
the product of the stock size and the individual rate of production is maximized, the surplus is maximized
(Figure 1). The only thing that people responsible for assessment need to do in order to maximize the
sustainable yield is to determine the fishing mortality, which is the mortality of fish that is caused by fishing
and producing catch, and consequently, the stock size that maximizes output. The most basic assumptions
of logistic growth suggest that this maximum is situated at the point that is exactly in the middle of the
range between zero and maximum stock. Other functional forms, in addition to those already mentioned,
have also been applied to various equities. Moreover, a variety of harvesting procedures have been
implemented in order to assist in the achievement of the target MSY, which is to ensure that the stock is
maintained at its maximum productive level. When it comes to stocks that are more dynamic, the total
allowable catch (TAC) could be set annually rather than being constant in order to maintain stocks that are
as close as feasible to their optimal level.

Even though there was a strong theoretical foundation for output rates and the objective itself was
straightforward, the implementation of the sustainable yield target resulted in disastrous outcomes for a
number of different reasons. At least one of these factors was related to the evaluation processes. There are
certain unknowns associated with the estimations for MSY as well as the annual yield and effort targets.
In the event that either the MSY or the TAC is overestimated and derived from a stock that goes through
random fluctuations, this will result in a quick collapse of the stock. As a result of the following variables,
the implementation of quotas presents additional challenges:
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1) fisheries in many areas catch more than one species of fish;

2) Itis difficult to correctly predict the number of new hires that will be coming in;

3) The establishment of landing limitations has been mostly ignored;

4) The database has been deteriorated as a result of underreporting; and

5) It has been determined that there is no longer any trust between scientists and fishermen.

Consequently, regulating catches is not an effective method of controlling mortality rates in the fishing
industry. When viewed from a biological perspective, the concept of MSY is also insufficient. This is due
to the fact that it does not take into account the impact that fishing has on the age structure of the catch, the
genetic properties of the population, the presence of subpopulations that have varying levels of
productivity, and the challenges that are associated with multi-species fisheries.
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Fig. 1. A Gordon-Schaefer diagram showing annual sustainable yield or revenue and operating
costs in relation to the annual fishing efforts.

From the perspective of yield stability, which is beneficial for fishermen and the industry as a whole, MSY
involves a greater number of possible instability aspects than are typical of stocks that have not been
exploited. As a consequence of this, the fishing mortality that results in MSY has been turned from a target
reference point to a limit reference point, which represents the greatest limit of exploitation, and has been
replaced by lower level targets.

From both an economic and a social point of view, the straightforward maximization of the production of
fish for human consumption inside MSY was called into question. It became clear, after applying economic
theory to production models and taking into account the costs of fishing, that the fishing effort and yield
that maximize the total profit obtained from a fishery were frequently lower than those for MSY. This was
the case when the costs of fishing were taken into consideration. As a result of the fact that commercial
fishing is largely a way of accumulating economic riches, the Maximum Economic Yield (MEY) that
maximizes profits would be an ideal aim for sustainable fisheries. The construction of any additional
fisheries that are unregulated and open to the public would result in a rise in mortality; this would continue
until there is no longer any profit to be made. Due to the failure to manage rises in fishing mortality and
sustaining government subsidy programs even for fisheries that are only moderately lucrative, large
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numbers of fisheries have been pushed to this point and even beyond. This is the case despite the fact that
the notion of MEY is well understood.

After the biologists and economics had identified the locations along the fish production curve that
corresponded to their respective theoretical optimums, the social scientists started to voice their own
opinions. By the 1970s, it had been brought to people's attention that, in the same way as fishing serves
economic purposes, economics serves social purposes. As a result, the goal ought to be to achieve the
highest possible sustained output of social benefits. The novel idea of the Optimum Sustainable Yield
(OSY) brought together the ideals of biology, economics, society, and politics through its
conceptualization. Considerations such as the non-monetary values of recreational fisheries, the
conservational value of fish stocks, the sustainability of fishing communities, and the integrity of
ecosystems were able to be incorporated into the OSY, which was a characteristic that was very much
appreciated. As a consequence of this, OSY has been critiqued for being difficult to define and agree upon,
and as a result, it is susceptible to overuse. It was because of this that Larkin came up with the following
criticism that could not be refuted: "sometimes the optimal yield will be almost zero; other times it will be
MSY except when it is more; still other times it will be the maximum net economic yield; and for some
species, it will be all they can stand without becoming extinct."

This is the current situation, in which, having begun with the straightforward management objective of
MSY, a new objective has emerged for the purpose of maximizing the sum of many different utility curves
from various sectors of society. Each of these utility curves possesses different weighting factors in the
sum total, which will be negotiated by the various stakeholders. The straightforward biological
maximization of productivity has evolved into a form of social politics that could be described as hazy. As
a result, the concept of OSY has made the management of fisheries extraordinarily difficult. Nevertheless,
all of these concepts are fully pertinent in this context, taking into consideration the ultimate goal of
fisheries, which is to generate long-term social and economic advantages for society while simultaneously
maintaining the health of aquatic ecosystems.

From false determinism to accepting uncertainty and managing risk

In the past, one of the causes for the failures that occurred in the management of fisheries was that
fundamental uncertainties in fisheries research were not grasped. It is now generally acknowledged that
the magnitude of such uncertainties and the difficulties that result from them in the implementation of
fisheries management measures are significantly bigger than was previously assumed. Furthermore, it is
now widely acknowledged that fisheries management is an issue that arises from the process of decision-
making in the face of ambiguity. According to the Food and Agriculture Organisation of the United Nations
this uncertainty concerns “The incompleteness of knowledge about the state or processes (past, present,
and future) of nature”. This situation involves a number of different kinds of uncertainty.

1) The process uncertainty refers to the stochasticity that lies beneath the dynamics of the population,
such as the variability in recruitment. Rather than being the result of any kind of error, this kind of
uncertainty is caused by natural fluctuation.
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2) The process of data gathering might lead to some degree of uncertainty regarding observations.
This uncertainty can be caused by errors in measurement and sampling, poor data collection
techniques, and misreporting.

3) Incomplete information on the population and community dynamics of the system is the source of
model uncertainty, which originates from the lack of complete knowledge. When referring to
fisheries scientists and managers, the term "model" refers to the conceptual model that they employ
as a tool to assist them in drawing conclusions and making decisions on fish populations and
fisheries itself.

4) estimate uncertainty is a specific sort of uncertainty that is associated with the process of parameter
estimate. It can be derived from any one of the three types of uncertainty that were discussed earlier.

5) Uncertainty over implementation refers to the degree to which management policies will be
successfully implemented in actual practice.

6) The difficulties that occur as a result of the interaction between individuals and groups (such as
scientists, economists, fishermen, and so on) inside the management process are the source of
institutional uncertainty. It is important to note that O'Boyle (1993) proposed that this could go
beyond "quantifiable” sources of uncertainty in stock evaluations. As a result, it is possible that this
kind of uncertainty was the most significant factor associated with the lack of success in
management in many instances.

The fact that a lack of knowledge invariably results in risk draws attention to the significance of uncertainty
for management. A straightforward definition of risk is the likelihood that something unfavorable may
occur (or will occur). In this sense, risk is a quantitative measure because it is expressed as a probability.
Assessing risks and managing them are the two processes that comprise the process of dealing with risks.

Risk management focuses on the ways in which managers use this advice to make decisions, to devise and
implement management policies, strategies, and tactics that reduce the risks to fish stocks as well as, as
mentioned, to the communities that exploit them. Risk assessment is concerned with the formulation of
advice for fisheries managers, while risk management focuses on the ways in which managers use this
advice to make decisions. Instead of offering a "best" option from among a number of different strategies,
risk assessment eliminates some of the challenges that were previously encountered in management by
demonstrating the potential outcomes that might result from implementing each of the available options.
The results of the risk assessment are presented in the form of probabilities, which are also known as
expected values. This acknowledges and includes various forms of uncertainty. In addition to this, it makes
an effort to provide the information that is required by people who are responsible for making judgments.

Result and Discussion
Understanding management as a system

It is possible that the failures of fisheries management are the result of a general failure to include the
management of fisheries as a whole system in their considerations. In many instances, it appears that there
is an insufficient interaction between the science of fisheries and the process of decision-making. This is
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especially true with regard to the manner in which decision-makers utilize any quantitative knowledge that
is available on those aspects of uncertainty. On the subject of fisheries, a management-oriented paradigm
(MOP) has been proposed as a means of enhancing communication and management. This paradigm
transcends the conventional barriers that have traditionally existed between scientific, economic, and policy
research. The Management of Performance (MOP) process involves the formulation of management
objectives that are quantifiable, the specification of sets of rules for decision-making, and the specification
of the data and methods that will be utilized, all in a manner that allows for the properties of the resultant
system to be evaluated in advance. The use of computer simulations and the establishment of performance
measures that reflect the likelihood of management systems being successful in reaching their objectives
are both components of the prospective evaluation of management systems.

Multiple criteria decision-making

On the one hand, the incorporation of uncertainty and its repercussions within the scope of fisheries
management has assisted us in recognizing some of the major limits that hinder our capacity to observe
and manage systems. This should assist us in avoiding making judgments that are not appropriate or at the
very least in recognizing the dangers associated with making decisions that are not appropriate. It would
appear that all of this uncertainty makes management challenges more complicated by necessitating the
use of complex instruments for decision-making based on various criteria. In spite of this, it is important
to emphasize that the majority of the rules of decision-making in ambiguous situations are simply common
sense. We need to take into account a wide range of plausible hypotheses regarding the world; we should
also take into account a wide range of possible strategies; we should favor actions that are able to withstand
uncertainties; we should hedge our bets; we should favor actions that will be informative; we should probe
and experiment; we should monitor the results; we should update assessments and modify policy
accordingly; and we should favor actions that are reversible. In each and every circumstance, decisions
should only be made if the facts are sufficiently clear and if they permit the alternatives to be
straightforward. When communicating with scientists working in the field of fisheries, decision-makers
should be sure to emphasize the significance of the preceding factors. There are many instances in which
all of the required information is genuinely accessible; nonetheless, decision-makers are unable to make
difficult judgments, and all too frequently, inefficient compromises fail to prevent collapses and conserve
fish stocks. This is the message that scientists working in fisheries need to convey to those who make
decisions.

New, holistic risk-averse approaches

It is now possible to compute and analyze the probabilistic repercussions of various combinations of
assessment assumptions, data treatments, and management strategies thanks to the technical development
that has occurred in integrated and Bayesian assessment approaches of risk assessment. This
methodological foundation ought to be embraced, and the precautionary approach ought to be incorporated,
in order to lessen the dangers that fishing communities are exposed to. On the other hand, the uncertainty
of the biological basis for fisheries management can be significantly decreased by analyzing data sets from
a large number of distinct populations, and then merging the results in a meta-analysis, employing a variety
of statistical approaches. It is necessary to establish new risk-averse management strategies that are capable
of withstanding uncertainties regarding the effects of fishing on the ecosystem as well as the implications
of regulations. However, as has been pointed out, risks can be evaluated and reduced, but they cannot be
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completely avoided. This is due to the fact that the significant uncertainties that surround management
decisions need the existence of risk nonetheless. However, it is feasible to reach the conclusion that risk
management can be initiated in situations when players in the fishing industry are successful in preserving
stable fishing communities.

Common knowledge shared between various interest groups

Approaches that are holistic are sensitive to disputes, which are frequently caused by traditional views, a
lack of knowledge, and a lack of communication between the players. Holistic approaches are
multiobjective, ecosystem-based, negotiated by multiple interest groups, and directed by multicriteria
decision-making. One of the most significant benefits of effective comanagement, which involves the
sharing of decision-making and management responsibilities between the government, owners, and other
user groups, is that all participants in the process are able to educate themselves and share the information
pool that is collectively available. It is necessary to process and intercalibrate information from the
scientific, local, and administrative settings simultaneously. The processing of this information ought to be
active; yet, it is also possible for it to take place in a passive manner, and these alternative processes may
once again result in disputes.

In any event, the process of providing support need to aim to improve the trust that exists between the
various interest groups. Information that is universally acknowledged among participants is the only kind
of information that can serve as the foundation of a sustainable fishing community. If the community comes
to the conclusion and makes the decision to establish the OSY as an aim, then the only way for it to be
successfully executed is if the majority of the interest groups will be in agreement with this objective. The
scientific understanding of the entire fisheries system is required to serve as the foundation for sustainable
management. However, this all-encompassing perspective must be conveyed in such a way that the
majority of stakeholders comprehend and accept the significance of this information and the repercussions
it causes.

In Finnish inland fisheries the joint knowledge includes inter alia:
1) scientific data and its interpretation by fisheries scientist, ecologists, limnologist etc.;
2) the experiences and observations of professional and recreational fishers;
3) the experiences and observations of the stakeholders in the associations of owners of fishing rights;
4) the knowledge of fisheries managers in local and central government;
5) the knowledge of local advisor organizations; and
6) the experience of lakeside residents.
Conclusion

The management of fisheries is an ongoing and interactive process that involves the understanding of
economic, social, and ecological costs and benefits, as well as the design of remedies. The implementation
of improved systems of marine governance, which provide incentives for all stakeholders (fishermen,
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scientists, and managers) to make decisions that will be in their interest as well as contribute to societal
goats, is the key to successful Fisheries management. This is not limited to better science, more reference
points, and precautionary approaches; rather, it provides incentives for all of these things. Recent years
have seen an increase in the significance of cooperative research, which is a form of scientific research that
is carried out in collaboration with specific industries.
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