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Abstract

The fisheries play a vital role in the economy and food security of many Asian nations, especially Bangladesh,
India and Thailand. This study analyses the growth of fisheries GDP, fish production, fish yield and export and
import dynamics of the fisheries sector in Bangladesh, India and Thailand from 1991 to 2020. Developing
economies witnessed a transformation in their GDP composition with steady decline of agricultural sector
share. During 1991-2020, the agriculture sector's contribution to overall GDP declined from 34%, 32% and 15%
in 1991 to 12%, 18% and 9% in 2020 in Bangladesh, India and Thailand, respectively. Within the agricultural
sector, fisheries contribution increased gradually in Bangladesh and India, while it halved in Thailand from 2% to
1% due to a declinein fish production since 2001. One-way ANOVA revealed significant differences (p < 0.05) in
fisheries GDP, production, exports and imports across the selected countries. Aquaculture production outpaced
capture fisheries, with India exhibiting the highest marine fish yield growth but lagging in inland fish yield.
Thailand initially led fisheries exports but experienced a decline after 2016, necessitating greater reliance on
importing raw materials for value-added re-exports. Unlike Thailand and Bangladesh, India has lagged in
improving per-capita fish consumption during the period in spite of higher growth in fish production. Gleaning
evidence and insights from the cross-country comparison, this study underscores the economic significance of
fisheries and suggests key interventions to prioritize and reorient fisheries development policies to make them
more sustainable and fastrack the attainment of SDG 2030 targets.
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Import, India, Bangladesh, Thailand . The global economy has seen robust growth over the past three
¢ decades, and notable shifts have been observed in the composition of
. thecountry’s Gross Domestic Products (GDPs). The upward shiftin the
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ananthan@cife.edu.in : shows the impact of industrialization in past decades. Developing
¢ countries like Bangladesh, India, and Thailand majorly depend on the
¢ agricultural sector, asthey have vast potential and resources. However,

Received : 9th March 2024 . the agricultural sector's contribution to countries'’ GDPs shows a

Accepted : 12th June 2024 . declining trend. Many studies focused on agriculture sector's growth

and its contribution to economic growth ( Chirwa et al., 2008; Pingali,
2010;Jatupornetal., 2011; Ahsan and Warner, 2014; Oyakhilomen and
Zibah, 2014; Rahman, 2017; Bathla et al., 2020; Sampantamit et al.,
2020a; Agboola et al., 2022; Ansari et al., 2022; Manik, 2023), but very
few studies looked at the sub sectors of agriculture (Herrero et al.,
2013; Kumar et al., 2015; Sulistijowati et al., 2023). When the literature
says agriculture growth or development, it often refers to the crop
sector (Kydd et al., 2004; Loizou et al., 2019). There is a notion that the
fisheries is a neglected sector, often overshadowed by the crop and
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livestock sector, but the contribution it makes to a
Nation’s economy is significant. Considering the
unique trend and demand for the produce, it is
necessary to study the sub sectors of agriculture for
overall development of the sector. To gain a
comprehensive understanding, individual sub-sectors
like fisheries warrant focused analysis.

As we step on the decade of action to achieve
Sustainable Development Goals (SDGs), the challenge
of feeding an increasing population without
exhausting the existing natural resources continues to
grow. In this context, fisheries sector is increasingly in
the spotlight for its huge potential to meet out a larger
population’s nutritional food requirements (FAO,
2022). In 2022, the FAO launched an initiative called
Blue Transformation, with the main objective of
promoting innovative approaches to expand the
contribution of blue foods to food security and
nutrition. This would ensure affordable, healthy diets
for all (FAO, 2022). The fisheries industry holds
immense global importance due to its multifaceted
impact on economies, societies, and ecosystems. As a
vital source of protein and nutrition, it plays a critical
role in addressing food security for millions worldwide
(Ahmed and Lorica, 2002; Lauria et al., 2018;
Eegunjobi and Ngepah, 2022), with the total
production of 218 million tonnesin 2021 (FAO, 2023).
Beyond providing sustenance, the industry serves as a
major economic driver, generating employment
opportunities and contributing significantly to
national economies through exports and trade. This
sector plays a pivotal role in supporting the livelihoods
of a substantial portion of the economically
disadvantaged population in the country (Allison,
2004). However, the sustainability of fisheries faces
challenges such as overfishing and environmental
degradation, necessitating thorough analysis of
various metrics.

This article aims to compare the fisheries sector’s
growth in terms of fish production, contribution to
GDP, and the export and import of fishery products
across three Asian countries namely Bangladesh, India
and Thailand over a period of 30 years from 1990-
2020. Together these three countries contributed
nearly 10% world’s total fish production in the year
2021 (FAO, 2023). It is essential to understand the
sector's significance and its impact on national
economies. Comparing these metrics for Bangladesh,
India and Thailand can shed light on similarities and
differences between the countries. While we wished to
study as many developing countries of Asia as one can,
long term (30 years) time series data availability
constrained the analysis to be restricted to only three
countries for now namely Bangladesh, India, and
Thailand.
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A comprehensive analysis of fisheries across these
nations contributes to the formulation of informed
policies regarding resource management, trade
policies, and investment strategies, the enhancement
of resource management practices and the
advancement of sustainable fisheries on both regional
and global scales. Crop sector received much attention
in the past from policy makers to address the food
security issues, which paved way to the green
revolution, now there is a need to shift the focus to
other subsectors of agriculture to meet the nutritional
requirements of the growing population. This paper
aims to demonstrate the growth trajectories of
fisheries, a sub-sector of agriculture, to emphasize the
importance of more focused policy attention on this
sector's potential.

Materials and Methods

Three developing countries from the Asian continent
namely Bangladesh, India and Thailand (Fig. 1) were
selected for this study, considering their growth
history and significant contribution of fisheries sector
in the nation’s economy, and the implicit assumption
about the co-existence of similarities and
dissimilarities among them. The three countries
selected for this study rely on the fisheries industry for
economic growth. Bangladesh heavily depends on
fisheries for food security and employment
(Shamsuzzamanetal., 2020). India has a vast coastline
and abundant marine resources that support its fishing
industry (Kumar eet al, 2015). Thailand has a well-
developed seafood processing sector and is one of the
world's leading exporters of fish products (Kehoe et al.,
2016; USDA, 2018). The progression of fishing /
fisheries industry, however, has been unique to each
country. Comparing their strategies and outcomes
enables the identification of successful practices and
potential areas for improvement. Additionally, their
roles in the global market as exporters of fish and
seafood products bring attention to their responses to
international demand and supply fluctuations.

The study was conducted using data and information
from various secondary sources. Fisheries GDP was
collected from official websites of respective
countries. To maintain the uniformity and minimize
the variations, fish production data and official
currency exchange rate were collected from the World
Bank database. Fisheries export and import data
collected from the software called FishStat) developed
by FAO specially for fisheries and aquaculture (Table
1). For analyzing and visualizing the collected data MS
Excel has been used. Recently, the term Gross Value
Added (GVA) is widely used in India, instead of GDP. In
this study we used the term GDP to indicate the sum of
value of all the finished goods and services produced by
acountry or by a particular sector.

1The word Agriculture/agricultural is used to indicate the agriculture and allied sectors, including crop, livestock, fishing and forestry.

2The word fishery and fisheries are synonymously used.

3The term fish production or fish import/export used in the study indicates all the aquatic food and non-food produce from the
fisheries sector including finfish, shellfish and other aquatic animals and plants.
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Table 1: Data sources

Data Sources

Fisheries GDP CSO (2022), BBS (2020),
NESDC (2022)

Fisheries production World bank (2022)

Fisheries export and FAO (2023)

import data

As thisis a cross country comparison, the fisheries GDP
in local currency was converted into US dollars by
multiplying official exchange rate for the year with
current GDP (Miles and Scott, 2008). Official
exchange rate of local currency to US dollar partially
accounts inflation of the local currency. Compounded
Annual Growth Rate (CAGR) measure was used to
compare the growth in fish production, GDP and fish
export / fish import across the countries and across
the decades within the country.

Compounded Annual Growth Rate (CAGR) calculated
using following formula

CAGR = Logest (T, — T,) — 1 x 100

Fisheries GDP per capita calculated using following
formula

Fisheries GDP of the country

Fisheries GDP Per Capita = Total Population of the country
Per capita fisheries GDP accounts for differences in
total population by normalizing the total GDP
contribution by population size. This enables direct
comparison between countries. Overall GDP does not
control for population differences. The combination of
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total and per capita GDP provides comprehensive
economic comparisonand insights.

Notional fish yield calculated by dividing the inland fish
production with total inland water spread area of the
country, which is used to compare the inland fish
production per ha of available inland water spread area
in the selected countries. Same has been applied for
marine fisheries, Km of coastal length in the country
used instead of available inland water spread area in
hectare.

Notional Fish Yield (Inland)

_ Inland (Capture + Culture)Fisheries Production in Kg
- Inland Water Spread Area in Km?

Notional Fish Yield (Marine)

Marine (Capture + Culture)Fisheries Productionin Kg

Coastal Length in Km

Total fish production volumes are not directly
comparable between countries due to large
differences in size and population. Notional fish yield
per Km® provides a production efficiency comparison
controlling for resource availability. It accounts for the
differencesin totalinland water resource area between
the countries. While not all water areas may be suitable
for capture fisheries or aquaculture, the proportion of
unusable area is assumed to be similar across the
countries. Calculating yield on the total available inland
water resource base gives an indicative benchmark for
potential fish production. The analysis accounts for the
fact that actual harvestable yields will be lower than
notional yields per Km® due to unusable areas. But it
still provides a standardized useful comparison.
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Fig. 1 Map showing location of countries selected for the study
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Bar graphs and line graphs have been used to show the
trend and growth patterns in fish production, GDP,
export and import values of selected countries over
the period of thirty years from 1990 to 2020. One-Way
ANOVA has been performed to test whether there is
significant difference between these countries in their
fisheries GDP, export and import values. Net export
value calculated by subtracting the import from export
of the country.

Results and discussion
Fisheries GDP Growth and Contribution

The analysis of fisheries GDP and growth trends over
30 years (1991-2020) revealed considerable
differences between Bangladesh, India and Thailand
(Fig. 2). Bangladesh's overall GDP was USD 415 billion
in the year 2020-21, out of which the agriculture
contributed 12%, and the fisheries sector contribution
to the agricultural sector was 22%. Over the 30 years
of period (1991-2020), the compound annual growth
rate (CAGR) of overall GDP of the economy was 9%,
while the agricultural GDP grew at a relatively lower
CAGR of 6%. The growth rate of fisheries GDP and
livestock GDP was same as that of overall agricultural
GDP, but the crop sector GDP grew at a slightly lower
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rate (5%) during the period 1991-2020. While
agriculture's contribution to Bangladesh's GDP
decreased nearly two-third from 34% in 1991 to 12%
in 2020, the fisheries subsector's contribution within
agriculture rose from 17% to 22% and the crop sector
contribution reducedi.e., 61%in 1991 to 49% in 2020.
The fisheries GDP of Bangladesh has increased six fold,
in absolute terms, during last 30 years (1991-2020)
andis expected to grow further.

India's GDP grew 12 times from USD 200 billion in the
year 1991 to USD 2400 billion in 2020. The CAGR of
overall GDP of the Indian economy was 9%, while the
agricultural and fisheries sector growth rate was 7%
and 9% respectively. Agriculture sector contributed
32% to India's overall GDP in 1991, which gradually
reduced to 20% in 2020, which is very similar to the
case of Bangladesh. Within the agriculture sector, the
contribution of fisheries doubled from 3% to 6% during
the last 30 years, while the crop sector contribution
reduced from 72% to 55%. The decade wise CAGR of
fisheries GDP showed a steady growthi.e., 9%in 1991-
00; 10% in 2001-10; 11% in 2011-20. Meanwhile the
agricultural sector as well as overall GDP growth rate
were found highest for the decade 2001-10.

Fisheries GDP
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Fig. 2. Fisheries GDP of Bangladesh, India, Thailand (1991-2020)
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Fish Production ( in Thousand Tonnes)
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Fig. 3 Fish production trend over the period of thirty years (1991-2020)

A contrary trend could be seen in Thailand's
agricultural GDP growth story during the same period.
Its overall economy grew from USD 85 billion in 1991
to USD 500 billion in 2020. The fisheries sector GDP,
which was USD 1690 million in 1991, increased
gradually to more than double by 2020 to become USD
3835 million, with a CAGR of 1%, which was
significantly lower than the CAGR of the agriculture
sector (5%). Thailand's fisheries GDP growth rate was
also much lower than those of Bangladesh and India. As
a result, the crop sector contribution to agriculture
increased from 57% to 79%, while the fisheries sector
contribution reduced from 2% to 1% between 1991
and 2020, the opposite of what was witnessed in
Bangladesh and India. As expected, one way ANOVA
test revealed significant differences (p < 0.05) in the
fisheries GDP values of the three countries. The
significantly higher fisheries GDP growth in India and
Bangladesh compared to Thailand underscores the
rising prominence of fisheries in the former two
countries. The sector expanded rapidly in Bangladesh
and India to meet nutritional demands of growing
populations and for export earnings. In contrast,

Journal of Indian Fisheries Association 51 (1) June 2024

Thailand's slowing fisheries growth indicates a
plateauing as well as maturation of the sector that also
underlies possible structural differences in
development stages of the fisheries economy of three
countries.

Bangladesh's fishery industry has been experiencing
consistent growth in recent years, contributing
significantly to the country's economy (FRSS, 2017). A
six-fold increase in Bangladesh's fisheries GDP was
witnessed between 1991 and 2020, driven by
consistent growth in aquaculture production,
specifically inland freshwater fish production, which
aligns with the findings of Hernandez et al. (2018) as
well. The marine fisheries sector of Bangladesh is
dominated by small-scale fisheries, with 93% of the
marine catch coming from artisanal fisheries (DoF,
2010). The country needs to explore new
opportunities in marine aquaculture (mariculture,
including cage culture and seaweed cultivation) to
increase fish production and reduce the crowding
effect in capture fisheries, as the culture fisheries of
Bangladesh depend only on inland fish culture
(LightCastle Analytics Wing, 2021).
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India has experienced consistent growth in fish
production, both from marine and inland fisheries,
leading to a surge in export volumes and values
(Anantharaju et al., 2016; FAO, 2023; Kumar et al.,
2010; Lakra and Gopalakrishnan, 2021). Aquaculture
has become a major driver of growth in the fisheries
sector (Katiha et al., 2005; Garlock et al., 2020; Lakra
and Gopalakrishnan, 2021), and it was estimated that
80% of the total fish production must come from
aquaculture by 2050 (CIFA, 2050).

Growth of Fish Production

Over the period of 30 years from 1991 to 2020,
Bangladesh, India, and Thailand exhibited varying
trends in fish production. Among these three
countries, India consistently displayed the highest fish
production, ranging from 4132 thousand tonnes in
1991-92 to a maximum of 14164 thousand tonnes in
2020-21 (Fig 3). Of world's fish production, 6% comes
from India, while nearly 2% and 1% contribution are by
Bangladesh and Thailand respectively. Bangladesh
demonstrated a steady increase in fish production,
with figures ranging from 901 thousand tonnes to
4503 thousand tonnes. Thailand, on the other hand,
witnessed fluctuations in production, ranging from
2422 thousand tonnes in 2015-16 to 4119 thousand
tonnes in 2005-06. The production increased during
1991-2005, but thereafter began to decline from
2006. The overall mean fish production was highest for
India, followed by Thailand and Bangladesh. Notably,
while India sustained its leadership in fish production,
Bangladesh's upward trajectory and Thailand's
intermittent fluctuations highlight the complex
interplay of factors shaping the fisheries industry
across these three countries. One-way ANOVA test
revealed significant differences (p < 0.05) in the fish
production of the selected countries.

Table. 2 presents the decade wise CAGR of fisheries
production of three countries. Invariably across the
three countries during each of the three decades,
production from culture fisheries grew faster than the
capture fisheries. The growth of culture fisheries
sector was highest in 1991-2000 in Bangladesh
(15.2%) followed by Thailand (7.9%). India's focus
towards aquaculture is evident from its consistent
increase in the growth rate of culture fisheries

Table 2: CAGR of capture and culture fish production

Fisheries Production CAGR 1991-2000

BLD IND THL | BLD
Capture 3.8 2.7 0.8 6.3
Culture 152 538 7.9 | 53
Total 7.3 3.7 1.8 5.9

Source: Author's Calculation
*Note: BAN —Bangladesh, IND — India, THL — Thailand

2001-2010
IND THL BLD IND THL BLD IND THL
2.0 -5.7 2.7 25 -1.7 38 21 -28
7.6 5.1 5.7 9.7 -26 | 91 64 33
4.3 -2.3 4.3 63 -21]60 40 -13
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production, from 5.8%in 1991-00t0 9.7%in 2011-20.
The growth of fisheries production in Thailand showed
a negative trend from 2001, which is completely
different from other two countries. Mainly in the last
decade (2011-20), capture as well as culture
production considerably decreased in Thailand. In
Bangladesh and India, fish production grew steadily
during which the capture fisheries contribution to total
production witnessed a steady decline. This was
mainly due to expansion, intensification and species
diversification in culture fisheries. Thailand's fisheries
sector has experienced a mix of growth, fluctuations,
and challenges over the past three decades. The
decline in production in recent years emphasizes the
need for strategic interventions to ensure the long-
term sustainability of the fisheries sector.

Notionalfishyield

Notional fish yield calculation and comparison gives
insights into the country with high potential for further
development and growth. Table 3 provides the data on
the notional fish yield of inland fisheries in kilograms
per hectare inland water spread area (Kg/Km®) for the
years 1991-92, 2001-02, 2011-12, and 2020-21 for
selected countries. In 1991-1992, the notional fish
yield in Bangladesh was 38.63 Kg/Km’. This yield
increased over the years and reached 80.65 Kg/Km?®in
2001-02, 146.70 Kg/Km® in 2011-12, and 226.44
Kg/Km?® in 2020-21. Bangladesh shows a consistent
and significant increase in fish yield over the decades.
In 1991-92, India had a notional fish yield of 5.44
Kg/Km®. This yield gradually increased to 16.86
Kg/Km® in 2011-12, by 2020-21, it had doubled to
35.82Kg/Km”.

Thailand had a relatively high notional fish yield of
115.78 Kg/Km®in 1991-1992, this yield increased
significantly over the years, reaching 296.52 Kg/Km®
in 2020-2021. It has also experienced notable growth
in fish yield, although the rate of increase slowed down
in recent years. Thailand consistently had the highest
notional fish yield among the three countries in all the
years from 1991-2020; its yield was threefold higher
than that of Bangladesh in 1991-92. But the gap was
reduced by 2020-21, with both two countries having
nearly the same yield.

2011-2020 1991-2020
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Table. 3 Notional fish yield of inland fisheries in
selected countries

Notional Fish 1991-92 2001-02 2011-12 2020-21

yield - Inland

(Kg / Km®)

Bangladesh 38.63 80.65 146.70 226.44
India 5.44 9.95 16.86 35.82
Thailand 115.78 215.96 273.14 296.52

Source: Author's Calculation

Table 4 provides data on the notional fish yield of
marine fisheries in kilograms per kilometer coastal
length (Kg/Km) for the years 1991-92, 2001-02,
2011-12, and 2020-2021. In 1991-92, Thailand had
the highest notional fish yield of 860.71 Kg/Km,
followed by Bangladesh with 345.74 Kg/Km and India
with 325.54 Kg/Km for marine fisheries. This yield also
increased over the years, with significant growth was
observed. By 2001-02, Bangladesh, India and
Thailand's notional fish yield had increased to 585.10
Kg/Km, 376.50 Kg/Km and 1005.98 Kg/Km,
respectively.

In2011-12, Bangladesh's and India's notional fish yield
had increased continuously. But marine notional fish
yield of Thailand had decreased to 771.73 Kg/Km in
the same period. And by 2020-21, Bangladesh had the
highest notional fish yield of 959.50 Kg/Km, followed
by Thailand and India. India's notional fish yield in the
marine sector has consistently increased over the
years, while Thailand's has decreased. Bangladesh's
marine fish yield exhibited remarkable growth, and it
had the highest yield among the three countries in the
most recent year. Thailand started with a high fish yield

9000
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of 860.71 Kg/Km in 1991-92 for marine fisheries.
However, this yield decreased significantly over the
years, dropped to 623.48 Kg/Km in 2020-21 after
reachingapeakin2001-02.

Table 4: Notional fish yield of marine fisheries in
selected countries

Notional Fish 1991-92 2001-02 2011-12 2020-21

yield—Marine

(Kg/Km)

Bangladesh  345.74  585.10 814.96 959.50
India 325.54  376.50 448.61 462.44
Thailand 860.71 1005.98 771.73 623.48

Source: Author's Calculation

Thailand started with a significantly higher notional
fish yield in 1991-92 compared to Bangladesh and
India but experienced a noticeable decline over the
years. Possible factors contributing to this decline
include overfishing, environmental degradation, or
changes in fishing practices (Derrick et al., 2017;
Sampantamit et al., 2020b). Thailand has faced
challenges related to labor practices and human rights
issues inits fishing industry (Chantavanich et al., 2016;
Marschke and Vandergeest, 2016). Though the inland
fish yield (productivity) of India was less than that of
Bangladesh and Thailand, the notional unit fish yield
from the marine sector was highest in India compared
to Bangladesh and Thailand over the decades, though
sustainability concerns remain. This disparity
underscores the need for sustainable
aquaculture/mariculture intensification, as suggested
by Puthucherril (2016), Boyd et al. (2020), Das
(2022), Mamun et al. (2023), and Parappurathu et al.
(2023).
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Fisheries Export and Import

The fish and fishery product export value of
Bangladesh fluctuated over the years, started at USD
161 millionin 1991, peaked at USD 635 millionin 2005
and reached USD 426 million in 2020 (Fig. 4). From
1991 to 2020, the fisheries export value has grown
with the CAGR of 3%. Decade wise CAGR showed that
the growth rate was reducing from 1991-00 (7%) and
attained a negative growth during 2011-20 (-3 %).
Meanwhile India has shown a tremendous growth in
fisheries product export, with the CAGR of 8.5%
during 1991 to 2020 which is more than the growth
rate of Bangladesh (3.5 %) and Thailand (2.6 %).
India's fishery exports value was USD 648 million in
1991-92. Exports continued to increase over the years,
with some fluctuations. Highest growth rate in India's
fisheries export was observed in the first decade of the
study period (1991-00).

From 1991 to 2016, the Thailand was leading in fishery
export among the selected three countries. In 2011,
the Thailand fishery export reached its peak with the
value of USD 8160 million, which was nearly two times
more than fishery export value of India (USD 3551
million) in the same year. Thereafter Thailand's export
value began to decline and reached nearly USD 5739 in
2020, which is nearly equal to the export value of India
and the country faced challenges related to changing
global demand, environmental concerns, and labour
issues, in the year 2017 India has overtaken Thailand's
fishery exportinterms of both quantity and value.

India's remarkable growthin fishery exports reflects its
success in expanding its seafood industry and gaining a
strong presence in international markets. In the year
1991, value added fishery product export value of India
was USD 1 million (excluding simple value addition like
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salted, dried and smoked), which was less than 1% of
total fishery product exports. This figure has grown
drastically and reached USD 594 million in the year
2020-21, with a CAGR of 25%. Additionally, the
quantity of the exported product and the type of
product exported would provide a more
comprehensive understanding of the current state of
these countries' fishery export industries. A similar
trend has been observed in the quantity-wise fishery
export from these three countries (Fig. 5). Both value-
wise and quantity-wise fishery product export values
are comparatively less in Bangladesh. The growth rate
calculation revealed that in Bangladesh the fishery
product export quantity and value has grown nearly at
the same rate (3%). But in Thailand and India, the
value has grown faster than the quantity exported.
These trends underscore the dynamic nature of
fisheries exports and highlight the divergent
trajectories of Bangladesh and India in the evolving
global fishery market.

Meanwhile, the fishery import figures showed that the
Thailand was importing more products than
Bangladesh and India in terms of value as well as
quantity (Fig. 6). In 1991, Bangladesh's fishery
product imports were relatively low, with an import
value of USD 0.05 million and a quantity of 17 tonnes.
By 2020, the import value had increased up to USD 123
million, and the quantity reached 143 thousand
tonnes. Bangladesh's low initial imports reflect
domestic self-sufficiency in fish production
historically. The rise in imports indicates increasing
domestic demand exceeding domestic supply
capabilities currently. During the period 1991-2020
the fishery imports value and quantity had grown at
the rate of 14% and 9% respectively. One-way ANOVA
revealed that there is a significant difference (p < 0.05)
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in the fish export and import quantities of Bangladesh,
India, and Thailand.

The fisher product import value of India was USD 234
million in 2020, which is nearly two times the value of
Bangladesh in the same year. For India, fishery imports
are also rising faster than exports, indicating growing
domestic consumption levels and demand for species
not abundantly available domestically. In 1991-92,
Thailand imported 723 thousand tonnes fishery
products worth USD 1063 million from other
countries. The quantity of imported products has
almost tripled in 30 years, and reached 2153 thousand
tonnes in 2020, this is almost 9 times higher than that
of India. And the value of imported products during the
year 2020-21 was USD 3743 million. Bangladesh's
almost equal export-import growth rates indicate it is
still at a nascent stage as a fish exporting nation unlike
India and Thailand. India and Bangladesh have greater
scope for expanding exports by boosting domestic
production through sustainable aquaculture while
managing wild fisheries scientifically. Resource
sustainability issues in Thailand are highlighted by its
falling exports and risingimports over time.

Bangladesh's fishery exports were dominated by
frozen shrimp and prawn, frozen fish, chilled fish, dry
fish, shark fins, live crabs, and live eel (FAO, 2021).
During 2021-22, Bangladesh generated a total
revenue of USD 533 million from the export of fish,
shrimp, and other fishery products, accounting for
more than 1% of the country's overall export earnings
(Lahiri et al., 2023). The country has invested in
aquaculture, particularly shrimp and prawn farming,
which has boosted export volumes (Golub and Varma,
2014). Bangladesh has also improved processing
facilities and developed a few value-added seafood
products to meet international market demands
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(Hernandez et al., 2018). However, since 2014,
Bangladesh's net export in terms of quantity has been
negative, while it remains positive in terms of value. For
instance, in 2020-21, Bangladesh exported 68,000
tons of fish valued at $426 million, while its imports
were more than double at 142,000 tons but cost only
$123 million. Bangladesh's strategy of exporting high-
value species to earn foreign exchange while importing
low-value, nutritious fish for domestic consumption
has helped meet GDP growth and food security needs.

India's fishery exports have shown significant growth
over the years. Increased fish production,
diversification of seafood products, and investment in
processing and cold chain infrastructure have
contributed to this success (Sharma and Burark, 2019;
Fayaz and Ahmed, 2020; Kumar, 2020; Emam et al.,
2021; Rajeev and Bhandarkar, 2022). Unlike
Bangladesh, India exports both high- and low-value
fish and fish products to earn foreign exchange, while
importing only high-value fish and value-added
products to cater to niche high-end consumers and
hotel segments. Consequently, India has maintained a
positive net export balance throughout the study
period.

Thailand's fishing industry has been one of the world's
leading exporters of fishery goods, contributing 20%
of the country's total food exports. However, after
reachingits peakin 1991-92, fishery exports exhibited
a declining trend in subsequent years due to
overfishing, unsustainable practices, and shifting
international market demands (Jensen, 2006;
Sampantamit et al., 2020b). Despite declining
production, Thailand has maintained a stable fisheries
GDP by strategically importing raw fish, adding value
through processing, and re-exporting at a premium. In
2020, value-added products (excluding dried, salted,
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and smoked fish) accounted for 64% of Thailand's total
fishery exports, compared to only 6% for India and 2%
for Bangladesh (FAO, 2022). Nearly 89% of Thailand's
seafood imports were fresh, chilled, or frozen fish,
whereas this proportion was around 50% in
Bangladesh and India. A detailed study of Thailand's
value addition-driven seafood export model could
provide useful insights for other developing Asian
countries like India and Bangladesh, which are
struggling to move up the seafood export value chain.

e Gleaning evidence and insights from the
comparative study and the foregoing discussion,
following key interventions are suggested to
strengthen fisheries development in Bangladesh,
India and Thailan:Bangladesh's fisheries exports,
both in terms of value and quantity, are
comparatively lower than India and Thailand.
However, it has got the right export-import fish
product mix that earns forex as well as ensures
nutritional security. The contribution of value-
added fishery products to Bangladesh's total
exports is quite low (2%), and its footprint in
intensive aquaculture systems and mariculture is
almost non-existent. Among others, Bangladesh's
development strategy shall focus on promotion of
semi-intensive and intensive aquaculture
production systems and invest in development of
both small-scale and commercial scale mariculture
to ramp up fish production in future. On trade front,
while continuing and fortifying the present exim
strategy, it shall invest heavily in processing and
value addition, drawing inspiration from Thailand's
success. Furthermore, promoting product
diversification by exploring new species and
product forms catering to global consumer
preferencesisadvisable.

e India's yield levels in freshwater aquaculture and
inland fisheries are the least among the three
countries, though her fish production growth rate
outpaced Thailand and is comparable to
Bangladesh. While the average yield levels in the
major aquaculture hub in India, Andhra Pradesh, is
amongst the highest globally due to semi-intensive
and intensive production systems, concerted
efforts shall focus on attaining similar yield levels in
rest of India through education and adoption of
scientific better management practices, system
intensification and species diversification. India and
Bangladesh shall both invest and leverage the
opportunities to increase their foot print in
mariculture including seaweed culture. On trade
front, India has to critically revisit the present policy
regime that encourages exports of low value-high
volume fishes which deprives the domestic
population of cheap sources of protein.
Strengthening domestic fish market and
promotional strategies to increase per capita fish
consumption closer to those seen in Bangladesh
and Thailand or the global average shall become a
central part of the development strategy.
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e Thailand's fish production, from both culture and
capture, has either declined or fluctuated since
2006, while it has managed to sustain the export of
processed seafood exports. The study argues in
favour of further strengthening the initiatives to
reform and transform both her marine fisheries
management as well as coastal aquaculture towards
the path of sustainability. Its larger gains in future lie
in moving up the value chain ladder further,
leveraging on the market advantages offered by
implementation of traceability systems and MCS
measures in both fish production and trade. This will
position Thailand as a model for both small and
large Asian neighbours to emulate and replicate.

e All three countries can benefit from improving
traceability systems to ensure transparency in the
seafood supply chain (Andre, 2018; Eegunjobi and
Ngepah, 2022). This would enhance consumer
confidence and compliance with international
standards. Strengthening disease management and
environmental sustainability practices in
aquaculture can be a shared goal for all three
countries (Bondad-Reantaso et al., 2005; Hine ,
2010; Salinand Arome Ataguba, 2018).

Conclusion

The comparative analysis of the fisheries production
and contribution to countries GDP across Bangladesh,
India, and Thailand over last three decades reveals
valuable insights and lessons for sustaining
development of this vital economic engine. While
agriculture's overall contribution to national GDP
declined in all three countries due to industrialization,
the trajectories within the fisheries sub-sector
diverged considerably. Prioritizing investments in
processing infrastructure, adoption of intensive
aquaculture production systems and exploration of
mariculture can unlock Bangladesh's potential for
higher export revenues and domestic nutritional
security. Strengthening cold chain infrastructure,
promoting fisher collective-driven value addition and
supporting domestic distribution channels can
enhance India’s export competitiveness while export
policy tweak can improve access of Indian consumers
to low value fish for nutritional security. Thailand has
successfully leveraged its processing capabilities for
value-added seafood exports, an over-reliance on
imports raises concerns about long-term resource
sustainability. Moving forward, all three countries
must prioritise responsible resource management,
community-based conservation approaches, and
climate-resilient practices to safeguard their fisheries
wealth. Regional cooperation, knowledge sharing and
collaborative research can drive innovations across
various aspects of fisheries. Ultimately, coherent
national policies aligned with SDGs are crucial for
nurturing the fisheries sector's role as an economic
catalyst and a nutritional linchpin. By learning from
each other's strengths and addressing shared
challenges, Bangladesh, India and Thailand can lead
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the way towards "Blue Transformation" - harnessing
the power of aquatic foods to support livelihoods,
foreign exchange earnings and food and nutritional
security for their populations.

Acknowledgement: Financial support provided by
ICAR-Central Institute of Fisheries Education, Mumbai
in the form of fellowship to the first author, is gratefully
acknowledged. All statements made and
interpretations given from the findings and conclusion
arrived are the views of the authors and not necessarily
be considered as the opinion of ICAR-CIFE.

Conflict of interest statement: The authors declare
that thereis no conflict of interest.

References

Agboola, M.O., Bekun, F.V., Osundina, O.A., Kirikkaleli, D.,
2022. Revisiting the economic growth and agriculture
nexus in Nigeria: Evidence from asymmetric
cointegration and frequency domain causality
approaches. J. Public Aff. 22, e2271.
https://doi.org/10.1002/pa.2271

Ahmed, M., Lorica, M.H., 2002. Improving developing
country food security through aquaculture
development—lessons from Asia. Food Policy 27,
125-141.

Ahsan, Md.N., Warner, J., 2014. The socioeconomic
vulnerability index: A pragmatic approach for assessing
climate change led risks—A case study in the south-
western coastal Bangladesh. Int. ). Disaster Risk Reduct.
8,32-49. https://doi.org/10.1016/j.ijdrr.2013.12.009

Allison, E.H., 2004. The fisheries sector, livelihoods and
poverty reduction in Eastern and Southern Africa, in:
Rural Livelihoods and Poverty Reduction Policies.
Routledge, pp. 235-251.

Anantharaju, V., Kumar, R., Rahangdale, S., Naveen Kumar,
B., Abdul Azeez, P., Kranthi Kumar, D., 2016. Indian
seafood export: trends, forecast and market stability
analysis. Indian). Ecol. 43,793-796.

Andre, V., 2018. Good Practice Guidelines (GPG) on National
Seafood Traceability Systems. Fisheries and
Aquaculture Circular No. 1150. Food and Agriculture
Organization of the United Nations, Rome.

Ansari, S., Ashkra, Jadaun, K.K., 2022. Agriculture
Productivity and Economic Growth in India: An Ardl
Model. South Asian J. Soc. Stud. Econ. 15, 1-9.
https://doi.org/10.9734 /sajsse/2022/v15i430410

Bathla, S., Joshi, P.K., Kumar, A., 2020. Agricultural Growth
and Rural Poverty Reduction in India: Targeting
Investments and Input Subsidies, India Studies in
Business and Economics. Springer, Singapore.
https://doi.org/10.1007,/978-981-15-3584-0

Binsi, P., Parvathy, U., 2021. Development of value added fish
products, in: Recent Advances in Harvest and Post-
Harvest Technologies in Fisheries. ICAR-Central
Institute of Fisheries Technology, Cochin, India, pp.
168-176.

Bondad-Reantaso, M.G., Subasinghe, R.P., Arthur, J.R.,
Ogawa, K., Chinabut, S., Adlard, R., Tan, Z., Shariff, M.,
2005. Disease and health management in Asian
aquaculture. Vet. Parasitol. 132,249-272.

Boyd, C.E., D’Abramo, L.R., Glencross, B.D., Huyben, D.C.,

Journal of Indian Fisheries Association 51 (1) June 2024

Can countries learn from each other? ...

Juarez, L.M., Lockwood, G.S., McNevin, A.A., Tacon,
A.G., Teletchea, F., Tomasso Jr, J.R., 2020. Achieving
sustainable aquaculture: Historical and current
perspectives and future needs and challenges. J. World
Aquac.Soc.51,578-633.

Chantavanich, S., Laodumrongchai, S., Stringer, C., 2016.
Under the shadow: Forced labour among sea fishers in
Thailand. Mar. Policy 68, 1-7.

Chirwa, EW., Kumwenda, I.,Jumbe, C., Chilonda, P., Minde, I.,
2008. Agricultural growth and poverty reduction in
Malawi: Past performance and recent trends. ReSAKSS-
SA Work. Pap. 8.

Das, S.K., 2022. Sustainable Resource Utilization in
Aquaculture: Issues and Practices, in: Mahdi, S.S., Singh,
R. (Eds.), Innovative Approaches for Sustainable
Development: Theories and Practices in Agriculture.
Springer International Publishing, Cham, pp. 211-222.
https://doi.org/10.1007 /978-3-030-90549-1_13

Derrick, B., Noranarttragoon, P., Zeller, D., Teh, L.C., Pauly,
D., 2017. Thailand’s missing marine fisheries catch
(1950-2014). Front. Mar. Sci. 402.

DoF, 2010. Fishery statistical yearbook of Bangladesh 2008-
20009. Fisheries Resources Survey System, Department
of Fisheries, Fisheries Resources Survey System,
Department of Fisheries, Dhaka, Bangladesh.

Eegunjobi, R., Ngepah, N., 2022. The Determinants of Global
Value Chain Participation in Developing Seafood-
Exporting Countries. Fishes 7, 186.
https://doi.org/10.3390/fishes7040186

Emam, M.A,, Leibrecht, M., Chen, T., 2021. Fish exports and
the growth of the agricultural sector: The case of south
and southeast asian countries. Sustainability 13,11177.

FAO, 2023. Fishery and Aquaculture Statistics. Global Fish
Trade - All partners aggregated 1950-2020 (FishStat)).
Fisheries and Aquaculture Division, FAO, Rome.

FAO, 2022. Towards Blue Transformation, The State of World
Fisheriesand Aquaculture 2022. FAO, Rome.

FAO, 2021. Bangladesh: Fisheries and Aquaculture Country
Profile. Food and Agriculture Organization of the United
Nations, Rome.

Fayaz, M., Ahmed, M., 2020. Fisheries exports of India: a
constant market share analysis. Indian Econ. J. 68,
29-39.

FRSS, 2017. Fisheries statistical report of Bangladesh.
Fisheries resources survey system, Department of
Fisheries, Bangladesh.

Garlock, T., Asche, F., Anderson, J., Bjgrndal, T., Kumar, G.,
Lorenzen, K., Ropicki, A., Smith, M.D., Tveteras, R,
2020. A global blue revolution: aquaculture growth
across regions, species, and countries. Rev. Fish. Sci.
Aquac.28,107-116.

Ghose, B., 2014. Fisheries and aquaculture in Bangladesh:
Challenges and opportunities. Ann. Aquac. Res. 1, 1-5.

Golub, S., Varma, A., 2014. Fishing exports and economic
development of least developed countries: Bangladesh,
Cambodia, Comoros, Sierra Leone and Uganda.
UNCTAD Swart. Coll.

Hernandez, R., Belton, B., Reardon, T., Hu, C., Zhang, X.,
Ahmed, A., 2018. The “quiet revolution” in the
aquaculture value chain in Bangladesh. Aquaculture
493, 456 —-4638.
https://doi.org/10.1016/j.aquaculture.2017.06.006

11



Suvetha et.al.

Herrero, M., Grace, D., Njuki, J., Johnson, N., Enahoro, D.,
Silvestri, S., Rufino, M.C., 2013. The roles of livestock in
developing countries. Animal 7, 3-18.
https://doi.org/10.1017/51751731112001954

Hine, M., Adams, S., Arthur, )., Bartley, D., Bondad-Reantaso,
M., Chavez, C., Clausen, )., Dalsgaard, A., Flegel, T.,
Gudding, R., 2010. Improving biosecurity: a necessity
for aquaculture sustainability. Presented at the Global
Conference on Aquaculture 2010.

Jatuporn, C., Chien, L.-H., Sukprasert, P., Thaipakdee, S.,
2011. Does a long-run relationship exist between
agriculture and economic growth in Thailand. Int. J.
Econ.Finance 3,227-233.

Jensen, H.H., 2006. Changes in seafood consumer preference
patterns and associated changes in risk exposure. Mar.
Pollut.Bull. 53,591-598.

Katiha, P.K., Jena, J., Pillai, N., Chakraborty, C., Dey, M., 2005.
Inland aquaculture in India: past trend, present status
and future prospects. Aquac. Econ. Manag. 9, 237-264.

Kehoe, C., Marschke, M., Uttamamunee, W., Kittitornkool, J.,
Vandergeest, P., 2016. Developing local sustainable
seafood markets: A Thai example. World Food Policy 2,
32-50.

Kent, G., 1997. Fisheries, food security, and the poor. Food
Policy 22,393-404.

Kumar, G., Datta, K., Joshi, P., 2010. Growth of fisheries and
aquaculture sector in India: Needed policy directions for
future. World Aquac. 41, 45-51.

Kumar, P., Khar, S., Dwivedi, S., Sharma, S.K., Himabindu,
2015. An Overview of Fisheriesand Aquaculturein India.
Agro-Econ. 2, 1. https://doi.org/10.5958/2394-
8159.2015.00011.0

Kumar, V., 2020. Growth and export performance of fish and
fish products from India. Indian ). Agric. Mark. 34,
15-38.

Kydd, )., Dorward * A., Morrison, J., Cadisch, G., 2004.
Agricultural development and pro.poor economic
growth in sub.Saharan Africa: potential and policy. Oxf.
Dev. Stud. 32, 37-57.
https://doi.org/10.1080/1360081042000184110

Lahiri, T., Rahman, M.A., Mamun, A.-A., 2023. Reassessing
the food security implications of export-oriented
aquaculturein Bangladesh. Aquac.Int.31,1143-1162.

Lakra, W., Gopalakrishnan, A., 2021. Blue revolution in India:
Status and future perspectives. Indian J. Fish. 68,
137-150.

Lauria, V., Das, I.,Hazra, S., Cazcarro, I., Arto, I, Kay, S., Ofori-
Danson, P., Ahmed, M., Hossain, M.A., Barange, M.,
2018. Importance of fisheries for food security across
three climate change vulnerable deltas. Sci. Total
Environ. 640,1566—-1577.

LightCastle Analytics Wing, 2021. Bangladesh Finfish
Aquaculture: Ready to Tap Into the International
Market? URL (accessed 3.7.21).

Loizou, E., Karelakis, C., Galanopoulos, K., Mattas, K., 2019.
The role of agriculture as a development tool for a
regional economy. Agric. Syst. 173, 482-490.
https://doi.org/10.1016/j.agsy.2019.04.002

Mamun, A.-A., Krishnan, M., Pandian, K., Parappurathu,
Shinoj, Parappurathu, S, Menon, M., Jeeva, C.,
Belevendran, J., Anirudhan, A., Lekshmi, P., 2023.

12

Can countries learn from each other? ...

Sustainable intensification of small-scale mariculture
systems: Farm-level insights from the coastal regions of
India. Socio-Econ. Eval. Crop. Syst. Smallhold.
Farmers—challenges Options 88.

Manik, M.H., 2023. Movement of the Economy of
Bangladesh with its Sector-Wise Contribution and
Growth Rate. J. Prod. Oper. Manag. Econ. JPOME ISSN
2799-1008 3,1-8.

Marschke, M., Vandergeest, P., 2016. Slavery scandals:
Unpacking labour challenges and policy responses
within the off-shore fisheries sector. Mar. Policy 68,
39-46.

Miles, D., Scott, A., 2008. Macroeconomics: understanding
the wealth of nations. John Wiley & Sons.

Oyakhilomen, O., Zibah, R.G., 2014. Agricultural Production
and Economic Growth in Nigeria: Implication for Rural
Poverty Alleviation. Q.. Int. Agric. 53, 1-17.

Parappurathu, S., Menon, M., Jeeva, C., Belevendran, J.,
Anirudhan, A., Lekshmi, P.S.S., Ramachandran, C.,
Padua, S., Aswathy, N., Ghosh, S., Damodaran, D.,
Megarajan, S., Rajamanickam, G., Vinuja, S.V., Ignatius,
B., Raghavan, S.V., Narayanakumar, R., Gopalakrishnan,
A., Chand, P., 2023. Sustainable intensification of small-
scale mariculture systems: Farm-level insights from the
coastal regions of India. Front. Sustain. Food Syst. 7.
https://doi.org/10.3389 /fsufs.2023.1078314

Pingali, P., 2010. Agriculture renaissance: making
“agriculture for development” work in the 21st century.
Handb. Agric. Econ. 4,3867-3894.

Ponte, S., Kelling, 1., Jespersen, K.S., Kruijssen, F., 2014. The
blue revolution in Asia: upgrading and governance in
aquaculture value chains. World Dev. 64, 52—64.

Prompatanapak, A., Lopetcharat, K., 2020. Managing
changes and risk in seafood supply chain: A case study
from Thailand. Aquaculture 525,735318.

Puthucherril, T.G., 2016. Sustainable aquaculture in India:
looking back to think ahead, in: Aquaculture Law and
Policy. Edward Elgar Publishing, pp. 289-312.

Rahman, M.T., 2017. Role of agriculture in Bangladesh
economy: uncovering the problems and challenges. Int.
J.Bus.Manag. Invent. 6.

Rajeev, M., Bhandarkar, S., 2022. Fisheries Sector in
India—An Overview. Unravelling Supply Chain Netw.
Fish. India Transform. Retail 47—-59.

Reardon, T.A., Minten, B., 2011. The quiet revolution in
India’s food supply chains. Internat. Food Policy
Research Inst.

Salin, K.R., Arome Ataguba, G., 2018. Aquaculture and the
environment: Towards sustainability. Sustain. Aquac.
1-62.

Sampantamit, T., Ho, L., Lachat, C., Sutummawong, N.,
Sorgeloos, P., Goethals, P., 2020a. Aquaculture
Production and Its Environmental Sustainability in
Thailand: Challenges and Potential Solutions.
Sustainability 12, 2010.
https://doi.org/10.3390/su12052010

Sampantamit, T., Ho, L., Van Echelpoel, W., Lachat, C.,
Goethals, P., 2020b. Links and Trade-Offs between
Fisheries and Environmental Protection in Relation to
the Sustainable Development Goals in Thailand. Water
12,399. https://doi.org/10.3390/w12020399

Journal of Indian Fisheries Association 51 (1) June 2024



Suvetha et.al.

Shamsuzzaman, Md.M., Hoque Mozumder, M.M., Mitu, S.J.,
Ahamad, A.F., Bhyuian, Md.S., 2020. The economic
contribution of fish and fish trade in Bangladesh. Aquac.
Fish. 5, 174-181.
https://doi.org/10.1016/j.aaf.2020.01.001

Sharma, H., Burark, S.,2019. Status and growth in fish export
fromIndia. Indian). Agric. Mark. 33, 69—82.

Shinoj, P. al, Kumar, B.G., Joshi, P., Datta, K., 2009. Export of
India’s fish and fishery products: analysing the changing
pattern/composition and underlying causes. Indian J.
Agric. Econ. 64.

Sulistijowati, R., Yuliati, L., Komariyah, S., Musaiyaroh, A.,
2023. Analysis of Trade, Investment, and Global Value
Chain on the Gross Domestic Product of Fisheries
Sector in Indonesia. Int. J. Prof. Bus. Rev. 8,

e 0 2 3 6 5 - e 0 2 3 6 5
https://doi.org/10.26668/businessreview/2023.v8i6.
2365

USDA, 2018. Thailand: Seafood Report (Global Agricultural
Information Network Report No. Th8067). United
States Department of Agriculture Foreign Agricultural
Service.

Verma, A.,2021. NFDB to promote domestic consumption of
fish in India. Benison Media. URL
https://benisonmedia.com/nfdb-to-promote-
domestic-consumption-of-fish-in-india/ (accessed
12.12.23).

Journal of Indian Fisheries Association 51 (1) June 2024

Can countries learn from each other? ...

13



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

