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Abstract

Aquaculture supplied 43% of the food generated by aquatic animals for human consumption in 2007, and it is
expected to grow further to meet demand. Despite to popular opinion, it is very diverse and dominated by shellfish
and pond fish that either fully or partially utilise natural productivity, including herbivorous and omnivorous species.
Production of carnivorous species like salmon, shrimp, and catfish has significantly increased as a result of the
advantages of large-scale intensive farming and globalisation of trade. Future research will be essential to ascertain
whether environmental goods and services are included in corporate accounting and what effect this will have on
the economics of production because the majority of aguaculture systems rely on cheap or uncosted environmental
goods and services. Without it, escalating competition for natural resources would force governments to make
wise decisions about allocations or leave the market, leaving the use of such resources up to those activities that
can extract the most value. Other unknowns include the consequences of climate change, future fishery supplies,
realistic size and integrated economic restrictions, and the advancement and acceptability of new bio-engineering

technologies.
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Introduction

It is anticipated that increased output over the medium term
will require growth into new regions, more intensification, and
efficiency enhancements for more environmentally and financially
sustainable production. For the foreseeable future, at least, the trend
towards increasingly sophisticated intensive systems with significant
monocultures will continue to play a significant role in future supplies.
Dependence on outside feeds, water, and electricity are major obstacles.
Some new species will be introduced, and policies that promote
resource footprint reduction and improved integration may lead to
new inventions as well as halt the deterioration of some more existing
systems.

Aquaculture has grown significantly over the previous 50 years,
reaching 52.5 million tonnes in 2008, valued at US$98.5 billion, and
contributing to around 50% of the world’s fish food. China is by far
the largest producer in this sector, accounting for 79% of its value and
89% of its volume [1]. The region has rapidly developed for a variety
of reasons, including pre-existing aquaculture technology, population
and economic growth, a tolerant regulatory framework, and significant
export possibilities.

However, aquaculture development in Europe and North America
has stalled during the 1980s and 1990s, despite the fact that fish and
seafood markets have continued to grow. Governmental restrictions
on sites and other competing factors [2] are probably to blame for this.
From 1970 and 2006, aquaculture grew at an average yearly rate of 6.9%;
however, this growth rate seems to be slowing down. This exemplifies
the typical trend of adoption followed by rapid development that, in the
end, falls as a result of increasing competition and other constraints.

The countries that produce very little, including Lesotho, Rwanda,
and Ukraine, saw the highest relative growth rates between 2006 and
2007. The impact of smaller percentage growth is greater in countries
with already large production, despite the fact that these can be useful
markers of new initiatives [3]. For instance, in 2007, China’s 5.2%
increase contributed 52.3% of the global increase in aquaculture output.
The second-most important country in this regard was Vietnam, which
contributed 16.7% of the increased aquaculture production and had a
growth rate of 30.1%.

Particularly notable were the few countries with significant
production that experienced a fall in 2007. They included Thailand,
Spain, and Canada. Market circumstances and competition were the
main elements contributing to this, despite the fact that illness and
sporadic environmental calamities can occasionally impair outcomes
from a single year. The entire quantity of these reductions amounted to
1.6% of the world’s supplies.

In 2008, the FAO reported that 310 species, excluding aquatic
plants, were being farmed. Nonetheless, the top five species produced
around 33% of the total, the top 10 species produced 53%, and the top
20 species produced 74% of the total. The majority of freshwater fish
output still comes from numerous species of carp, notwithstanding the
rise in popularity of tilapia and later phantasies catfish [4]. The primary
species actively produced in coastal aquaculture are white leg and, to a
lesser extent, tiger shrimp, oyster, scallop, and mussels, with Atlantic
salmon as the leader.

Discussion

It may be helpful to segment the market in the context of fisheries
and aquaculture into products that stand out through distinctive
characteristics and have smaller production and market bases, such
as whitefish, salmon, tuna, and prawns, which are used in a variety
of food presentations and outlets [5]. The most likely way for bulk
supply to grow is through the expansion of the globalised, scale-based
commodities, whereas the most likely way for the more specialised
products to grow is through product and production system diversity.

The growth of sustainable aquaculture of all kinds, but particularly
of commodity products, depends on improving the basic conversion
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of feed materials into consumable fish flesh and minimising the use
and conversion of premium resources. Included are animal genetics,
production methods, and species choice, management of the animal’s
health, and the best feed and feeding [6]. They are somewhat related
due to the growing understanding of animal welfare, which is also
influencing other physiologic and environmental interactions.
Aquaculture’s interactions with the environment in terms of both goods
and services—are equally important and must be logically evaluated in
order to take full advantage of the benefits of environmental services
without abusing them or harming the ecosystem.

At the policy level, significant issues regarding the value of
environmental protection against the exploitation of natural resources
for food production arise [7]. Although if wealthier nations in Europe
may be able to counteract lower food production by increasing imports,
the environmental damage is transferred to other countries whose
alternatives or control are more constrained. Strong environmental
standards for imports and domestic production would support the
creation and application of new technology, but undoubtedly at the
expense of higher food costs.

Since the market is essential to defining the course of future
development, there is growing momentum to educate and influence
market demand to play a more responsible role in deciding future
production systems [8]. Several campaign organisations are active
on certain issues, which at least promotes conversation and potential
improvements. Most importantly, there is a discernible trend towards
the development of various standards that can be assessed, adhered to,
and certified by independent authorities to provide producers with clear
guidelines and customers and market chain participants’ confidence
in the product’s social or environmental origins [9]. Establishing
suitable criteria, though, could be challenging. Aquaculture-related
programmes are now numerous, with GLOBALGAP-a business-to-
business certification programme based on the private sector-possibly
being the most noteworthy. GLOBALGAP focuses on standards for
food quality, animal welfare, environmental protection, and social risk
assessment. A standard for aquaculture feeds is currently being created,
and certification programmes for shrimp, salmon, phantoms, and tilapia
already exist. The consumer labels “Friend of the Sea,” “Freedom Foods,”
or various organic labels are not included in GLOBALGAP despite its
widespread adoption [10]. As of right now, there is no consumer label
for aquaculture products that has the same level of popularity as the
MSC seal for sustainable catch fisheries. This is expected to change with
the establishment of the Aquaculture Stewardship Council7, which is
moving forward a protracted programme of stakeholder talks hosted
by the WWE8 on standards for 12 major aquaculture products and
building a consumer-oriented certification scheme.

The WWF aquaculture discussions have highlighted the challenges
in developing trustworthy indicators of sustainability, particularly
when definitions shift from plain measurements of environmental
effect to more complex evaluations of ecological efficiency [11]. As a
result, multinational governmental and academic groups have been
working on developing assessment systems simultaneously. The
measurement of factors like total energy consumption or carbon
emissions during the manufacture, distribution, use, or disposal of
certain products is one of the most crucial techniques. This facilitates
product comparisons and points in the life cycle of a product when
potential efficiency increases can be made. As a result, the FAO and
its partners are developing assessment frameworks that are based on
the concept of an EAA. To assess how reliant on ecosystem support
specific activities are, this makes use of a variety of criteria, such as
the concept of ecological footprints [12]. Another useful tool is the

“World Aquaculture Performance Index,” which was developed by the
University of Victoria in Canada and is based on the Environmental
Performance Index of Yale and Columbia Universities. Using a variety
of weighted indicators and statistical analysis, this gives comparative
scores for assessing species selections or performance variations
between countries or places.

International standards may not seem to matter to smallholder
systems in many nations, but there is a potential that by denying them
access to larger markets, they could actually severely impede progress
[13]. Research on the effects of globalising trade, standards and
certification, development, and sustainability is being done as part of
the SEAT project, which is funded by the European Commission and
intends to create a more thorough score system incorporating a variety
of ethical issues.

Conclusion

Future policymaking will clearly need to go beyond simple
objectives like environmental protection and conservation or economic
growth and employment. The complexity of the seafood industry
demonstrates that there are numerous opportunities for segmentation
and innovative, sustainable aquaculture techniques with the correct
legislative support.
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