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celm³eJ³eJemee³e efJekeÀemee®eer He´cegKe GefÎ<ìs cnCepes 

meeiejer, efveceKeejsHeeCeer Je YetpeueeMe³eerve 

celm³eeslHeeoveemen celm³eesÐeesieele Jee{ keÀªve 

celm³eGlHeeove Jee{eryejesyej DeefOekeÀeefOekeÀ jespeieeje®eer 

efveefce&leer keÀªve ³ee J³eJemee³eeleerue GlHeeokeÀeb®eer cnCepes®e 

ce®íerceejeb®eer DeeefLe&keÀ Je meeceeefpekeÀ eqmLeleer megOeejCes.

meÐeeqmLeleerle ceneje<ì^e®es meeiejer, Yetpeue celm³eeslHeeove 

Je<ee&HegªHe keÀceer Peeu³ee®es DeLeJee eqmLejeJeu³ee®es effometve 

³esle Deens. Yetpeue celm³eeslHeeovee®eer JeemleefJekeÀ DeekeÀ[sJeejer 

He´eHle vemeCes, meeiejer peue#es$eeceO³es mJeeLee&Heesìer 

DeJewOeefjl³ee lemes®e Deefle He´ceeCeele ceemesceejer keÀjCes 

Fl³eeoer®³ee HeeMJe&YetceerJej celm³eJ³eJemee³e efJekeÀemee®eer 

He´cegKe GefÎ<ìeb®eer Hetle&lee nesC³eekeÀjerlee cenecelm³e 

DeefYe³eeve jeyeefJeC³ee®eer DeeJeM³ekeÀlee Yeemele nesleer.

mJeeleb$³ee®³ee Dece=le ceneslmeJee®es Deewef®el³e meeOegve 

celm³eJ³eeJemeeef³ekeÀebvee GpJeue Je MeeMJele YeefJe<³eemeeþer 

ceneje<ì^ele GHeueyOe peueðeesle, peuemeeþe ®ee GHe³eesie 

efvemeiee&®ee meceleesue jeKegve keÀjCes ner keÀeUe®eer iejpe 

Deens.

celm³eJ³eJemee³e Jee{ermeeþer celm³eJ³eJemee³e efJeYeeieeceeHe&Àle 

efJeefJeOe ³eespevee jeyeefJeC³eele ³esleele. ³ee ³eespeveeb®eer 

ceeefnleer meeceev³e ceeq®íceejeHe³e¥le Heesnes®eeJeer ne nsleg 

ue#eele IesTve cenecelm³e DeefYe³eeve mebHegCe& ceneje<ì^ele 

efo. 25 ces 2022 les 15 Dee@iemì 2022 Demes 75 

efoJemee®ee peve peeie=leer DeefYe³eevee®es Dee³eespeve 

keÀjC³eele ³esle Deens. ³ee cenecelm³e DeefYe³eeveelegve celm³e 

J³eJemee³e efJeYeeieeleerue ³eespeveeb®eer ceeefnleer meJee¥vee®e 

nesF&ue ³ee®ee ceuee Deevebo nesle Deens.

[e@. Delegue HeeìCes (Yee.He´.mes.)

Dee³egkeÌle celm³eJ³eJemee³e

ceneje<ì^ jep³e, cebgyeF&.
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Dear Members,

Strong economic growth in India over the 
past several years, along with increasing global 
markets for aquatic and seafood products have 
contributed to an unprecedented expansion of  
fishing capacity. Changes in the varieties of  fish 
being harvested are also visible. Fishing is still 
largely viewed in its biological dimension, but 
its vital economic impact is often seen in terms 

of  employment and livelihoods for millions of  the socioeconomically 
marginalized, chiefly those living along India’s 7500 km coastline. 

India has ambitious growth plans, aiming to make the country the third 
largest economy in the world in less than a decade from now. Given 
our long and potentially rich coastline, the suitable development of  our 
fisheries sector will have a pivotal role to play in this transformation. New 
information and monitoring technologies are game-changers for fisheries 
management, and can be of  immense help in alleviating damage caused by 
climate change to the prospective growth of  the sector. All over the world, 
the application of  new technologies has allowed governments to collect 
more reliable data on fish stocks, better monitor, enforce and evaluate the 
environmental impacts of  fisheries activities, and improve the effectiveness 
of  policies to sustainably manage fisheries. With marine fisheries in India 
being a shared responsibility between the central and state governments, 
everyone needs to put their best foot forward.

Transitioning to a more holistic and progressive fisheries management 
system with a stronger focus on economic outcomes and access rights 
may offer a long-term pathway to improving the sector’s performance 
in India. This will necessitate addressing critical policy issues facing the 
sector, including smoothening supply-chain complications, developing 
the required regulatory and implementation framework, reducing the 
overcapacity of  fishing efforts, allocating more secure fishing rights to 
local communities, and mitigating any negative impacts on stakeholders if  
fleet or capacity reductions occur due to unforeseen circumstances.

Reform in this sector is both urgent and important, because apart from 
generating valuable export earnings, fishing supports the livelihoods of  
millions of  people in communities spread along India’s long coastline and 
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offshore islands. Most of  these people are highly dependent on fishing 
for their employment, income and subsistence. A majority of  them are 
poor and have limited scope for economic diversification out of  the sector 
without policy assistance. They are not well connected to India’s formal 
economy, and most lack the recognized education to take advantage of  
new opportunities emerging from wider national economic growth. The 
long spell of  the pandemic has worsened their socioeconomic condition. 
No national development strategy can afford to ignore these faceless and 
nameless millions at the bottom of  the pyramid. The time to act is now. 

India is not alone in facing multidimensional policy challenges in the 
fisheries sector, either within South Asia or the world.  There is clearly 
considerable scope for learning and experience-sharing between countries 
having different types of  fisheries, geographies, and policy contexts. But the 
picture is not so straightforward. The inertia of  institutional change means 
that many fisheries management authorities in India are still structured in 
a way that is consistent with the old paradigm of  maximizing production 
rather than maximizing overall wellbeing for the local communities involved 
in it. Policy needs to seriously think about how long-lasting institutional 
change could be brought about in this sector in India. Here, technology 
will be able to provide only part of  the answer. 

In the long run, all of  us need to accept responsibility for the multifaceted 
problems facing the fisheries sector in Maharashtra – both inland and 
marine. If  we do not act in time, the implications will be serious and 
particularly dire for some of  the most vulnerable sections of  our society. 
Value addition and product diversification, resulting largely from exposure 
to deep-sea fishing, hold the key to the sustained economic future of  this 
sector.  Entrepreneurs and startups relating to fisheries should be provided 
all possible assistance by the government. 

All of  us are stakeholders in ensuring Maharashtra’s socioeconomic 
development. Agriculture (under which the fisheries sector is officially 
classified) continues to form the backbone of  the state economy. Unless 
the sector is better organized, it will not get an improved deal in the 
markets – both domestic and international. Nevertheless, much good work 
has already been done and capacity building taken place, especially in the 
recent past. In the post-Covid world, we need more private players along 
with suitable extension activities for further developing our potentially-rich 
fisheries sector. Some organized association(s) could also be formed to 
lobby better for it in the corridors of  power – at both the state and central 
level. We have much to learn here from the historical development process 
of  our agricultural sector. CO
NT

EN
T
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Fish: The Final Frontier
- Dr. S. N. OJHA Principal Scientist and Head

Fisheries Economics, Extension and Statistics Division
ICAR-Central Institute of  Fisheries Education

Introduction

The world is witnessing new 
power conflicts. On the other 
hand, the increasing human 
population and decreasing 
biodiversity are inviting new 
diseases from plants and animals 
to human beings. This has 
manifested as Covid 19 and 
many more. Emissions from 
existing technologies have invited 
climate change. The transfer of  
knowledge and cost-intensive 
technology to individuals has 
marginalized the mass in every 
community. Therefore, the 
impacts of  “Climate, Covid, 
and Conflict” have aggravated 
hunger and malnutrition in the 
world. It has further marginalized 
the majority and has degraded 
ecosystems.

Moreover, human beings 
have aspired more to expand 
horizontally and fly vertically. 
Rarely, efforts were made to dive 
deep into the water. As a result, 
the terrestrial ecosystem is getting 
overexploited and is becoming 
less productive - giving rise to 
stagflation. Therefore, with 
stagnating terrestrial resources, 
aquatic ecosystems are emerging 
as the final frontier to sustain 
human civilization. Accordingly, 
the fishes and aquatic plants 

are to be further explored and 
cultured as future foods.

Mainstreaming the marginalized 
population and ecosystem 
restoration has become the major 
call, even in the management of  
aquatic ecosystems. Therefore, 
the world, in the year 2022 
is attracting the attention of  
people towards the marginalized 
fishers and fish farmers and the 
aquatic ecosystem restoration. 
In 2018, the United Nations 
General Assembly declared 
2022 the International Year 
of  Artisanal Fisheries and 
Aquaculture (IYAFA 2022), and 
the UN Decade on Ecosystem 
Restoration (2021–2030) 
is endeavoring to scale up 
restoration.

Beyond that, the decade 2022-
2031 is planned to implement 
the strategic framework for Blue 
Transformation. The pillars 
of  blue transformation are; 
intensification and expansion 
of  aquaculture; improving and 
innovating fisheries management 
practices, and development of  
inclusive and resilient fish value 
chains.

Initiative India

The second pillar of  Blue 

Transformation that promotes 
“Effective management of  all 
fisheries” is a non-negotiable. 
Accordingly, FAO and its 
partners will apply and share 
effective management systems 
developed for fisheries to 
restore ecosystems. India has 
already taken a lead in this area. 
To bring Blue Transformation, 
India has launched the Pradhan 
Mantri Matsya Sampada Yojana 
(PMMSY) and Fisheries and 
Aquaculture Infrastructure 
Development Fund (FIDF).

These programmes will upgrade 
fisheries and aquaculture 
activities from primary to 
secondary and tertiary sectors – 
thus will lower down the load on 
capture fisheries.

However, the level of  poverty, 
social boundaries, shortage 
of  field extension personnel, 
and the poor understanding 
of  social sciences and business 
management, are hindering 
the professional growth in the 
fisheries sector.

To begin with, the small-scale 
producers, who are marginalized 
by a few are neither being 
approached by the input 
suppliers nor are supported by 
marketing agents as their input 



August 2022MEDC Economic Digest

Cover Story

7

requirement and production are 
too low to attract such traders. 
On the other hand, they are 
also not approached by the 
extension agents as they cannot 
purchase the recommended 
inputs suggested by them. 
Therefore, they are being further 
marginalized.  To address such 
issues of  marginalization, they 
are encouraged to form producer 
organizations (FPOs). These 
FPOs are not designed to collect 
government subsidies as being 
practiced by many Cooperatives 
and Self-help Groups. Rather, 
they are supposed to work as 
companies that draft commercial 
projects and implement them with 
modern business management 
tools. This will attract the 
professionals to join such FPOs 
as Chief  Executive Officers and 
Managing Directors. The major 
business management tools that 
will be needed to implement 
such programme will be project 
formulation, participatory 
approaches, marketing, finance, 
HR, and procurement. All these 
are soft skills and they are not 
addressed properly even in the 
courses meant for fisheries 
professionals.

Now the implementation 
problem of  PMMSY is emerging 
for the transfer of  soft skills. The 
question is; from where such soft 
skills will come to poor and small-
scale producers? Moreover, soft 
skills were not given importance 
while recruiting and promoting 
the Field Extension Officer (as 
practiced even in B.Ed. courses). 
If  such an extension system has 

to undergo a transformation, 
policymakers have to design  “S 
oft  S k il l  Abi lity  T ests”  for 
the field officers.

Further, in PMMSY the 
concept of  Private Extension 
is envisioned as Matsya Seva 
Kendra (Fish Service Center) 
and Sagar Mitra (Friends of  
Sea). However, the beneficiary 
identified for such private 
service producers is identified as 
young professionals possessing 
a Degree in Fisheries Science/
Life  Sciences/Marine  Biology/
M i c r o b i o l o g y / Z o o l o g y /
Biochemistry.  Similarly,  to 
become a Sagar Mitra fisheries 
professional possessing a 
minimum Bachelor's degree 
in Fisheries Science/Marine 
Biology/Zoology can submit 
proposals.

If  Private Extension Service 
is perceived as a business or a 
social-entrepreneurship model, 
why a student with a business 
management background is 
also not encouraged to lead this 
programme?

Though ecosystem, 
entrepreneurship, and equity (E3) 
are the specific targets to achieve 
from aquatic systems, people’s 
participation is the only means to 
achieve such targets. Participation 
becomes more essential when the 
aquatic systems are also common 
resources.

Innovative Implementation

Aquatic ecosystems are mostly 
common and need people’s 
participation, and ecosystem-

based fisheries management is 
recommended for large aquatic 
systems. However, individual 
efforts are also needed, if  they 
are not affecting the water 
bodies and the small-scale 
primary producers thriving in 
such ecosystems. Therefore, 
the following two participatory 
approaches are envisioned. They 
are:

1.  Participatory ecosystem 
restoration, and

2. Participatory startup 
mentoring process

Participatory ecosystem 
restoration

Ecosystem restoration and 
management is ‘the application 
of  ecological and social 
information, options, and 
constraints to achieve desired 
social benefits within a defined 
geographic area and over a 
specified period.’

Generally, there are two types of  
aquatic ecosystems. They are:

1.  Marine Ecosystem: It is the 
largest ecosystem on earth and 
it covers 71 % of  the earth's 
surface. It releases 50-80% 
oxygen into the atmosphere 
and absorbs 30% of  its carbon 
dioxide. Therefore, it is the 
most important ecosystem 
for the survival of  our blue 
planet - earth.

2.  Freshwater ecosystem: It 
covers 0.78 % of  the earth's 
surface. But it supplies 
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maximum drinking and 
irrigation water. There are 
three basic types of  freshwater 
ecosystems and they are:

1. Lentic: slow-moving water, 
such as pools, ponds, and 
lakes.

2. Lotic: fast-moving water, 
such as rivers and streams.

3. Wetlands: the areas where 
the soil is saturated and 
water does not percolate. 
Or the soil is inundated 
with water for at least 
some time.

The common aquatic ecosystems 
are in the flowing water in which 
the animals also move. This 
makes the system very dynamic 
and complex. The animals, 
predators, and plants inside 
the ecosystem are rarely visible 
from terrestrial ecosystems. 
Fishers' livelihood depends on 
such ecosystems. Moreover, the 
pollution from the terrestrial 
ecosystem ultimately flows into 
aquatic ecosystems. The rising 
population is also encroaching on 
the common aquatic ecosystems. 
Thus, Polluters, Encroachers, 
and Fishers (PEF) of  aquatic 
ecosystems have to be involved 
in the innovative management of  
such systems.

Since direct assessment of  the 
Ecosystem-Based Fisheries 
Management is constrained by 
the availability of  data on primary 
and secondary productivity; the 
following steps are suggested to 
determine the ecosystem health 
and community status of  a given 

aquatic ecosystem.

1. Defining Aquatic-Ecosystem 
Boundaries (Area of  
Operation): After assessing 
the capacity of  the change 
agencies and the para-
extension services of  a given 
area, the operational area 
that the change agencies can 
command should be decided.

 The participatory approaches 
that may be applied for such 
purpose may be 1) Resource 
map (of  fishing harbour 
needed by the fishers), 2) 
Social Map (of  fishing villages 
to be developed), etc.

2. Developing water quality and 
pollution regulation strategies: 
The UK and Japan regulate 
the pollution level through the 
participation of  the affected 
local governing councils. 
Therefore, the extension 
systems should encourage 
the participation of  fishers in 
the decision-making process 
of  regulating the pollution 
level of  aquatic ecosystems. 
This will weaken the nexus 
between the polluters and 
regulators in the governance 
systems.

 The participatory tools that 
can be applied are 1) Resource 
maps (to depict the polluted 
areas), 2) Participatory video 
(to depict the problems of  
the fishers affected by the 
pollution), 3) Social auditing 
(to involve fishers and fish 
farmers as beneficiaries of  
pollution control strategies), 
etc.

3. Breeding grounds protection 
methods: The identification 
of  fish breeding grounds 
may involve the following 
steps: 1) Raising community 
awareness of  the importance 
of  demarcating and 
protecting the breeding 
areas; 2) Interviewing fishers 
(Key Informant Interview or 
KII) and other stakeholders 
on potential fish breeding 
grounds using indigenous 
knowledge; 3) Identifying key 
breeding areas and nursery 
grounds; 4) Reviewing 
secondary literature on fish 
species, breeding period, and 
distribution; 5) Collecting 
field data on fisheries and 
relevant limnological in-
formation such as relative 
abundance of  fish eggs and 
larvae, maturity status of  
fish, diversity indices, and 
macroinvertebrate occurrence 
inside and outside of  the 
potential fish breeding sites 
for demarcation; 6) Digitizing 
and mapping of  fish breeding 
sites using a Geographical 
Information System (GIS); 
and 7) Physically delineating 
the sites with markers and 
buoys, in collaboration with 
stakeholders, and periodically 
monitoring the sites inside and 
outside of  the demarcated fish 
breeding grounds to assess 
the effects of  demarcation.

 To protect the breeding 
and nursery grounds the 
following participatory tools 
may be effective:1) Key 
Informants Interviews on 
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ITKs of  breeding ground 
identification; 2) Resource 
mapping (of  key breeding 
areas and nursery grounds); 
3) Focus Group Discussion 
(FGD) on Better Management 
Practices (BMPs) of  breeding 
and rearing grounds; 4) Field 
Schools on eco-friendly 
alternative livelihood (say, 
eco-tourism), etc.

4. Fishing grounds regulation 
methods: Regulation of  
fishing grounds can be 
worked out through the 
participation of  fishers in the 
decision-making and their 
implementation process. For 
example, the Participatory 
Fisheries Management 
Arrangements (PFMA) can 
be developed by applying the 
following steps:

1. Identifying the participatory 
arrangements in given 
fisheries to regulate the 
fishing grounds and 
overfishing.

2. Promoting collaborative 
arrangement, where 
fishers are organized 
under the supervision of  
administration to enforce 
management measures 
largely by employing peer 
pressure and social control.

 The following participatory 
tools can be applied to 
regulate the fishing grounds: 
1) Participatory planning 
(for regulating the fishing 
grounds); 2) Mapping of  
the fishing grounds; 3) Key 
Informants Interviews 

(to explore participatory 
strategies); 3) Conducting 
focus groups discussions 
(to improve coordination 
among stakeholders) and 
4) participatory video (to 
sensitize the stakeholders 
about the issues); etc.

5. Sustainable-fish-business-
ecosystem-and-(alternative) 
l ive l ihood-management-
approach: Poor ecosystem 
health results in ‘natural 
extinction of  species,’ and 
also ‘forced restriction of  the 
harvest of  such species.’ This 
approach is not sustainable. 
The sustainable fisheries 
management approach is the 
‘promotion of  participatory 
regulation for ecosystem 
restoration' and ‘diffusion of  
alternative livelihood options.’ 
Therefore, to promote 
such sustainable fisheries, 
participatory approaches 
are to be used to work for 
innovative livelihood and 
business model development 
along with the measures 
taken to restore such fragile 
ecosystems.

 To explore alternative business 
opportunities the following 
participatory approaches can 
be used. They are; 1) Key 
Informant Interviews and 
Focus Group Discussions 
(with the experts and farmers/
fishers); 3) Resource mapping 
(for demarketing new sites for 
alternative livelihood), etc.

6. Community Organization 
Development: Large aquatic 

ecosystems are to be under 
the community-based 
fisheries management regime. 
Many such community 
organizations are promoted 
as Self  - help Groups, 
Cooperatives, Producer 
Organizations, etc. Such 
community organizations 
can be formed and used for 
community-based fisheries 
management.

The participatory approaches, 
like 1) Participation through 
diffusion network 2) Field 
Schools, etc. may be effective in 
organizing the community.

Participatory startup 
mentoring process

Fisheries and aquaculture, like 
any other sector, is becoming 
knowledge, innovation, 
capital, and profit intensive 
(KICPI). Therefore, experts, 
consultants, experienced, and 
aspirants (ECEI) have to design 
Specialized University Extension 
Services (SUES) to promote 
diversification in aquaculture and 
its respective value chains. This has 
to be done through participation. 
Experts, working on different 
candidate species of  fish are 
working in different research 
and teaching organizations. 
The literature reviewed and 
experiments conducted by them 
is of  immense importance. 
The post-graduate students 
produced in such organizations 
may be mentored as consultants. 
Experienced entrepreneurs may 
be mobilized to mentor the 
new aspirants. Therefore, the 
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literary, experimental, and (field) 
experiential knowledge has to be 
incorporated in a creative

exercise of  developing the 
Business Canvas Model (BCM) 
in the Self-Finance Model 
(SFM). Relevant government 

and corporate schemes may also 
be mobilized to promote such 
startups. Funds may also be 
mobilized from the programmes 
developed under Corporate 
Social Responsibility (CSR), 
Government Schemes, Investors, 
etc.

The Research and Higher 
Educational Institutions (RHEI) 
may initiate “Incubation Units”

to design a Participatory Startup 
Mentoring Process (PSMP) as 
depicted in Table 1.

Table 1: Draft-Standard Operating Procedure (SOP) for participatory startup mentoring process
(PSMP)

Activities Description PRA tools

Startup phase

Identifying customer segments • The Key Informants (KIs) 
may be approached in identi-
fying such customers who are 
the marketing agents/agen-
cies/bulk buyers.

• They may participate in the 
PSMP when they are ensured 
of  a share in the profit.

• Developing a map to locate 
customer segments.

Key Informant Interview (KII) 
and preparing a map with mar-
keting agents may include
• Seasonal demand of  different 

customers in terms of  quan-
tity, per unit rate, and gener-
al terms of  conditions of  the 
deal.

• Preferred storage and trans-
portation services (channel).

• Preferred factors of  the cus-
tomer relationship.

• Identification of  potential 
and profitable products and/
or services needed by the cus-
tomers.

Value proposition Collection of  products and ser-
vices to be offered to meet the 
needs of  the identified customer 
segments.

The uniqueness of  the products 
and services to be offered in
comparison with the competi-
tors.

KII with experts and experienced 
personnel for the
• Uniqueness of  the products 

and services (What value do 
the customers get for the 
products and services of-
fered?)

• Estimating price expectations
• Ensuring technical, economic, 

and ecological feasibility
• Estimating production cost
• Negotiating the share of  ex-

perts and experienced persons 
in the profit.
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Partnership with input suppliers Identification of  reliable and 
valid input suppliers is very im-
portant. Mostly, the quantities of  
inputs purchased determine their 
rates. An input supplier may pro-
vide a discount to a startup that 
ensures fast growth.

KII with input suppliers on the 
following issues may be import-
ant 
• Quantity and quality of  the in-

puts
• Present and future demands 

of  the inputs.
• Negotiable rates and terms of  

trade.

Experience sharing with achiev-
ers and facilitators
to explore support

The achievers and facilitators may 
be approached to explore field 
problems and financial & legal 
(Corporate invests to get better 
return while the governmentin-
vests to have better employment, 
environment, and efficiency).

KII with achievers and facilita-
tors
• Field-level local issues
• Private and public schemes to 

support startups
• Negotiating benefits

Skilling and upskilling Learning the important skills to 
produce the required goods and 
services as per the market de-
mand

Participatory Video (PV)

Competition – collaboration 
strategy

Identification of  innovative pro-
duction and marketing strategy 
to compete/collaborate in the 
market

FGD

Advertising Approaching the suppliers, trad-
ers, and customers

KII, PV, FGD for potential cus-
tomers through media/festivals/
fairs/market places

Team building for procurement,

production, and promotion. Partnership, leadership, network-
ing, etc.

FGD

Scaleup phase

Project formulation (New Proj-
ects)

Calculating the cost-benefit ratio KII and FGD with the poten-
tial staff  members and business 
partners.

Draft standard operating 
procedure

Step 1: Need of  the customer 
segments for fish, fish products, 
and related services are to 
be assessed to understand 

the current trend and future 
possibilities in the market. This 
can be done by discussing with 
different agents in the market 
through the Key Informant 
Interview (KII). KIs will also be 
interested in getting new products 

for sale and therefore they may 
be interested in participating in 
such discussions.

Step 2: The fish, fish products, 
and services that are needed by 
different segments of  customers 
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may be discussed with fisheries 
experts by conducting KII with 
them for their refinements on a 
continuous basis.

Step 3: The inputs needed for 
the startup projects should be 
accessible and affordable. The 
participation with such suppliers 
will depend on the assurance 
of  the inputs demanded. If  
the suppliers are assured of  
sustainable growth in the startup 
project, they may be interested 
in the partnership. KII with the 
suppliers may be conducted 
to ensure the quantity, quality, 
and regularity of  the supply at 
different stages of  the projected 
growth.

Step 4: Experience sharing 
with achievers and facilitators 
to explore support is needed at 
the startup stage. Those who 
could achieve growth in similar 
projects may also like to develop 
partnerships with the startups 
to diversify their income. 
Similarly, the facilitators from the 
government and private sectors 
may like to promote new startups 
to meet their targets. KII with 
such facilitators and achievers 
may accelerate the growth of  the 
startups.

Step 5: Skill is an ability to do 
something. Repeated observation 
of  a performer and repeated 
practice improve skill. Skilling and 
upskilling have to be a continuous 
process with the startups and 
their emerging organizations. 

Skills are needed for marketing, 
advertising, production, scaling 
up, negotiation, training, finance, 
etc. Participative videos can be 
developed by the participants 
during the demonstration 
of  the skills and during the 
practice session, the participants 
can develop their videos and 
submit them to the trainers for 
comments.

Step 6:  Competition and 
collaboration have become 
normal in the business world. 
Competing parties do not discuss 
their trade secrets. However, 
they help each other when an 
activity provides benefits to the 
collaborating parties. To promote 
collaboration between the 
competing parties and the value 
chain partners FGDs should be 
organized.

Step 7: Advertisement is to 
effectively communicate the 
value that the consumers will 
get from the product in the 
minimum possible time. To get a 
creative idea that can effectively 
create a great image for a 
product, KIIs, FGDs, and PVs 
can be organized.

Step 8: Every startup should keep 
enrolling people in his/her team 
to carry out marketing, finance, 
HR related activities. Team 
building is a continuous activity 
as every member of  the team has 
to work for achieving team goals 
by harmonizing the strengths of  
each team member to grab the 

opportunities by addressing even 
the threats. Team members also 
should remove their weaknesses. 
FGD on strength, weakness, 
opportunities, and threats should 
be regularly conducted.

Step 9: Once a team to carry 
out a business is developed, 
it is important to scale up the 
business. Scaling up needs a 
larger market, team, equipment, 
infrastructure, and fund. KIIs 
and FGDs with different experts 
and partners may be organized 
to formulate a business project.

Conclusion

Aquatic ecosystem restoration 
and development had been 
neglected for a long time. Rising 
population, conflicts, diseases, 
and climate change resulting in 
mass hunger, have compelled 
the planners to explore aquatic 
systems for food. However, 
most aquatic systems are 
common and need participative 
approaches. On the contrary, 
the extension professionals were 
never recruited on the basis 
of  their abilities to organize 
the clients using participative 
tools for ecosystem restoration, 
entrepreneurship, and 
empowerment of  marginalized 
communities. Therefore, the 
present article has made a humble 
attempt to design a Participatory 
ecosystem restoration method 
and the Participatory startup 
mentoring process.
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Fishing Industry in India
 - Insight IAS

Fisheries and aquaculture are 
an important source of  food 

production, nutritional security, 
employment, and income in 
India. The fisheries sector is a 
direct source of  livelihoods for 
more than 20 million fishers 
and fish farmers; it contributes 
Rs 1.75 trillion annually to the 
gross value added to India’s 
economy; and is a major export 
earner, with fish being one of  
the most important agricultural 
commodities to be exported 
from India.

Blue Revolution, The Neel 
Kranti Mission, has the vision to 
achieve economic prosperity of  
the country and the fishers and 
fish farmers as well as contribute 
towards food and nutritional 
security through full potential 
utilization of  water resources 
for fisheries development in a 
sustainable manner, keeping 
in view the bio-security and 
environmental concerns.

Current status of  Indian 
fisheries

● Fisheries are the primary 
source of  livelihood for 
several communities.

● India is the world’s second-
largest fish producer with 
exports worth more than Rs 
47,000 crore.

● Fisheries are the country’s 
single-largest agriculture 
export, with a growth rate of  
6 to 10 per cent in the past 
five years.

● Its significance is underscored 
by the fact that the growth rate 
of  the farm sector in the same 
period is around 2.5 per cent.

● It has a marine fisher 
population of  3.5 million; 10.5 
million people are engaged in 
inland fishery and fish farming.

Potential of  fishing industry 
in India

● The investment of  Rs 3,000 
crore in the Blue Revolution is 
being supplemented through 
the Rs 7,523-crore Fisheries 
and Aquaculture Infrastructure 
Development Fund. This will 
meet the capital investment 
requirement of  this sector.

● The productivity of  
freshwater fish farms has 
gone up to more than 3 metric 
tonnes per hectare from 2.5 
tonnes per hectare.

● Productivity of  brackish 
water coastal aquaculture has 
touched 10 to 12 metric tonnes 
per hectare - a sharp increase 
from the previous two to four 
tonnes per hectare.

● Thirty thousand hectares have 
been added to the area under 
fish farming.

● The government has invested 
in hatcheries to meet the ever-
increasing demand for good 
quality fish seed.

● The expansion of  aquaculture 
would increase this demand 
exponentially.

● The introduction of  cage 
culture in reservoirs and 
other open water bodies has 
led to an increase in output. 
Nearly 8,000 cages have been 
installed and even though 
a cage gives a modest yield 
of  three tonnes of  fish, this 
translates into a more than 
1,000 per cent increase in 
productivity.

● This new practice gives 
freedom to fishermen 
from the risk of  traversing 
dangerous rivers and restricted 
reservoirs.

Marine fisheries

With a coastline of  over 8,000 
km, an Exclusive Economic 
Zone (EEZ) of  over 2 million 
sq km, and with extensive 
freshwater resources, fisheries 
play a vital role. Presently India is 
the second largest fish producing 
and second largest aquaculture 
nation in the world after China.

The total fish production during 
2017-18 (provisional) is registered 
at 12.61 million metric tonnes 
(MMT) with a contribution of  
8.92 MMT from inland sector 
and 3.69 MMT from the marine 
sector.

The marine fishery potential 
in the Indian waters have 
been estimated at 5.31 MMT 
constituting about 43.3% 
demersal, 49.5% pelagic and 
4.3% oceanic groups.

Marine Fisheries contributes to 
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food security and provides direct 
employment to over 1.5 mn fisher 
people besides others indirectly 
dependent on the sector. There 
are 3,432 marine fishing villages 
and 1,537 notified fish landing 
centres in 9 maritime states and 
2 union territories.

According to the CMFRI Census 
2010, the total marine fisherfolk 
population was about 4 million 
comprising 864,550 families. 
Nearly 61% of  the fishermen 
families were under BPL 
category.

Inland fisheries

India’s freshwater resources 
consists of  rivers and canals 
(197,024 km), reservoirs (3.15 
million ha), ponds and tanks 
(235 million ha), oxbow lakes 
and derelict waters (1.3 million 
ha), brackishwaters (1.24 
million ha) and estuaries (0.29 
million ha). The inland capture 
fish production has increased 
from 192,000 tonnes in 1950 
to 781,846 tonnes in 2007, the 
major species being cyprinids, 
siluroids and murrels.

Challenges faced

● Sustainability: The Food and 
Agriculture Organisation’s 
State of  World Fisheries 
and Aquaculture reports 
note that nearly 90 % of  the 
global marine fish stocks have 
either been fully-exploited or 
over-fished or depleted to an 
extent that recovery may not 
be biologically possible. While 
the near-shore coastal waters 
are highly overfished, the high 
value fish stock proliferates in 
the deep seas.

● Increasing demand: In order 
to meet the ever-increasing 
demand for animal protein, 
global fish production should 
touch 196 million tonnes by 
2025 - it currently stands at 
171 million tonnes. Taking 
into account the current 
depletion rate of  marine fish 
stocks that seems next to 
impossible.

● Productivity: the productivity 
in both sectors is low - in terms 
of  per fisher, per boat and per 
farm. In Norway, a fisherman/
farmer catches/produces 250 
kg per day while the Indian 
average is four to five kg.

● Insufficient Mechanization: 
Marine capture fishery 
comprises largely of  small 
fishermen who operate 
traditional boats - either non-
motorised vessels or boats with 
a basic outboard motor. These 
vessels cannot operate beyond 
near shore waters. High value 
species such as tuna cannot be 
caught by fishermen who use 
these vessels.

● The lack of  refrigeration 
facilities leads to spoilage 
of  the huge catch. Use of  
formalin to keep the stock 
fresh has lead to a ban on the  
export of  fish catch.

● Bottom-trawling and 
improper demarcation of  
fishing boundaries has posed 
problems in form of  killing, 
arresting of  fishermen by 
neighbouring countries like 
Sri lanka, Pakistan etc.

Way forward

● The new National Policy on 

Marine Fisheries talks of  
introducing deep-sea fishing 
vessels and assisting fishing 
communities to convert their 
vessels and gears for the 
waters beyond.

● There is a need to factor in 
the sustainability challenges 
and acknowledge that fishing 
is a primary livelihood 
activity for a large number of  
communities and individuals.

● The policies framed by the 
new department should aim at 
enhancing productivity, better 
returns and increased incomes.

● The policy envisages intensive 
fish farming through increased 
stocking of  seed, better feed 
quality and diversification of  
species.

● Innovative practices such as 
re-circulatory aquaculture 
system aim to realise the goal 
of  more crop per drop.

● We must prioritise seed 
production in order to attain 
self-sufficiency in the sector.

● Open sea cage culture is at a 
pilot stage and the initial trials 
have given promising results. 
This may prove another game 
changer.

A concentrated effort by an 
independent department could 
help the government achieve 
its objective of  doubling 
farmers’ income, provided its 
policies address the challenge 
of  sustainability. The country 
should be producing more than 
15 million tonnes fish by the end 
of  the year 2019. It should be 
on its way to become a hub for 
sustainable fish production.
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Fisheries & Aquaculture
Fueling the Future of  Global Protein Demand

World population is expected 
to reach 9.8 bn in 2050, 

implying a further increase in 
pressure on the existing food 
resources. Aquaculture sector 
can play a vital role in feeding the 
rising global demand for protein.

India is the 2nd largest producer 
of  fish in the world and about 
68% of  India’s fish comes from 
the aquaculture sector. In terms 
of  employment, the sector 
supports the livelihood of  over 
28 mn people in India especially 
the marginalized and vulnerable 
communities. Export earnings 
from the fisheries sector was $6 
bn during 2020-21. 

The Department of  Fisheries, 
Ministry of  Fisheries, Animal 

Husbandry and Dairying is 
implementing a flagship scheme 
“Pradhan Mantri Matsya 
Sampada Yojana (PMMSY)- A 
scheme to bring about Blue 
Revolution through sustainable 
and responsible development of  
fisheries sector in India” with 
highest ever investment of  INR 
20,050 crore for a period of  five 
years with effect from the financial 
year 2020-21 to 2024-25 in all 
States/Union Territories(UTs).

India’s top export destinations for 
fish and fish products are China, 
USA, Southeast Asia, European 
Union, and Japan. 

● Fisheries sector has 
demonstrated an outstanding 
double-digit average annual 

growth of  10.87% since 2014-
15 with record fish production 
of  147 lakh tons in FY 2020-21

● 76% of  fish production 
was contributed by inland 
fisheries and the rest 24% was 
contributed by marine fisheries 
in FY 2020

● India has seen a 20X increase 
in fish production from 0.75 
MMT in 1950-51 to 14.73 
MMT during 2020

● 28 million fishers and fish 
farmers are engaged at a 
primary level in the fisheries 
and aquaculture sector

100% FDI is allowed under the 
automatic route in pisciculture and 
aquaculture sector in India

Industry Scenario
Frozen Shrimp and Frozen Fish- Top Marine Exports of  India

With the rising population, 
stress on existing resources 

is increasing tremendously to 
meet the growing demand for 
nutritional diet. Fisheries and 
Aquaculture sector plays a vital 
role in meeting this growing 
demand for protein. 

India Specific Key Facts:

● 11.25 MMT Inland Fisheries 
production during FY 20-21

● 3.48 MMT Marine Fisheries 
production in FY 20-21

● $1.79 mn Export of  Ornamental 

Fisheries in FY 2020

● Top exporting destination 
for Ornamental Fisheries: 
Thailand; UAE; Singapore; 
Hong Kong; China; Jordan; 
Taiwan

● States with major breeding 
units for Ornamental Fisheries: 
Tamil Nadu; Maharashtra; 
Kerala; Rajasthan; Madhya 
Pradesh; Himachal Pradesh; 
West Bengal

● 1548 total fish landing centres 

● 671 Cold Storages with 

427,713.27 MT of  capacity

● 44 Chilled Storages with 
23,640.80 MT of  capacity 

● 91 Dry Fish Storages with 
38,401.92 MT of  capacity

● Fishing Harbours Under 
Sagarmala - Ministry has 
sanctioned 17 fishing harbour 
projects worth INR 1740.26 
Crore under Sagarmala 
Programme.

India’s marine product exports record 
an all-time high in FY 2021-22; Grow 
by over 30% to $7.74 bn

- Invest India
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Indian fisheries sectors should deploy more scientific 
methods of  production: Parshottam Rupala

 - Mr. Shambhavi Anand
ET Bureau

Synopsis : Realising the 
sector’s potential, the 

Government has committed to 
a national target to increase fish 
production to 22 million metric 
tons by 2024-2025, which will 
have a positive impact on 28 
million fishers and fish farmers 
and almost twice that number 
along fish-related value chains, 
the minister said at an event.

There is a need to for the fisheries 
sector to focus on domestic 
market consumption along with 
exports, deploying more scientific 
methods of  production, said 
Parshottam Rupala, Minister of  
Fisheries, Animal Husbandry and 
Dairying. Realising the sector’s 
potential, the Government has 
committed to a national target 
to increase fish production to 
22 million metric tons by 2024-
2025, which will have a positive 
impact on 28 million fishers 
and fish farmers and almost 
twice that number along fish-
related value chains, the minister 
said at an event organised by 
the Confederation of  Indian 
Industry in collaboration with 
the Ministry of  Fisheries, Animal 
Husbandry and Dairying, 
National Fisheries Development 
Board and the Marine Products 

Indian Fisheries and Aquaculture sector registering an average annual growth of 
7.53% during last 5 years.

Agencies

Export Development Authority 
on “Showcasing India as a hub 
for Aquaculture and fisheries 
Investment” on January 21, 2022.

“(At present) 74% of  India’s 
export is shrimp; however the 
share of  value added products is 
low at 7%. Thus, there is a huge 
scope to increase value added 
exports and in tandem increase 
price points for fishermen. 
Towards this, India must focus 
on strengthening seed quality and 
availability, smart farming and 
food safety standards,” Rajnikant 
Rai, Chief  Executive, Agri 
Businesses Division, ITC said.

“Technology will allow 

wastelands to be converted 
to wetlands and thus drive up 
production towards reaching 
the target; and also unlock 
new avenues of  investment in 
high demand segments such 
as seaweed farming,” Dr L 
Murugan, Minister of  State for 
Fisheries, Animal Husbandry and 
Dairying said.

The Fisheries and Aquaculture 
Infrastructure Development 
Fund (FIDF) has been set up with 
a fund size of  Rs 7,522.48 crore 
towards creation of  fi sheries 
infrastructure facilities both 
in marine and inland fi sheries 
sectors and augment the fish 
production.
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Economic Evaluation of  selected estuarine 
and coastal Fisheries of  Maharashtra

- neha W. Qureshi, Latha Shenoy and geetanjali Deshmukh
ICAR-Central Institute of Fisheries Education

The Maharashtra coast that 
stretches between Bordi/

Dahanu in the North and Redi/
Terekhol in the South is about 
720 km long and 30-50 km 
wide. The shoreline is indented 
by numerous west flowing river 
mouths, creeks, bays, headlands, 
promontories and cliffs. There 
are about 18 prominent creeks/
estuaries along the coast many of  
which harbour mangrove habitats. 
Like elsewhere in the world, 
the coastal region of  the State 
is thus a place of  hectic human 
activity, intense urbanization 
in pockets and enhanced 
industrialization, resulting in 
degradation, directly or indirectly, 
of  marine environment 
through indiscriminate releases 
of  domestic and industrial 
effluents, reclamation, offshore 
constructions, movement of  
ships and loading and unloading 
of  a variety of  cargo at ports etc.

Several coastal ecosystems 
along the west coast of  India 
are now thus highly disturbed 
and threatened, encountering 
problems like pollution, plastic 
accumulation, siltation and 
erosion, flooding, saltwater 

intrusion, storm surges and 
other hazards which are having 
detrimental effects on the 
fisheries and livelihood of  fishers. 
Hence, appropriate management 
strategies are needed to ensure 
the sustainable development and 
management of  coastal areas and 
their resources.

Globally great attention has 
been directed to the sustainable 
management of  coastal fisheries 
to combat the decline of  inshore 
fisheries resources and to protect 
the livelihood of  coastal fisher 
folk. In such a situation, the 
socio-economic analysis is a 
vital component in formulating 
an ecosystem based fisheries 
management framework in 
addition to the biological, 
environmental and ecological 
attributes.

The economic indicators 
are powerful instruments 
in supporting the fisheries 
management actions since 
they provide the impact of  
such actions and endorse the 
management framework. For 
this, quality data on the economic 
performance of  fishing is of  
paramount importance for 
preparing and implementing any 
strategy. In this regard, the study 
has been conducted to explore 
the trends in the composition of  
landings, quantities, and prices of  
the fish in Karanja and Bhayander 
estuaries of  Maharashtra; to 
study the catch per unit effort 
trends and to assess the socio-
economic profile of  fishers in 
the selected areas.
Data and Methodology
The study was conducted in 
Karanja and Bhayander areas 
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falling under district Raigad 
and Thane respectively. Data 
on quantity of  landings, species 
composition and price of  fish in the 
selected districts has been collected 
through various secondary 
sources especially Department 
of  Fisheries, Maharashtra reports 
for the years 1995-2016. Decadal 
changes in quantity and price of  
different species was studied.  Data 
on district wise prices of  fishes 
for the last 20 years was collected 
and trends studied. CPUE data 
was collected and trends studied 
over years for selected districts. 
Socio-economic parameters have 
been studied for Karanja fishers 
using primary data collected using 
pre-tested structured interview 
schedule. Percentage analysis, 
graphical and tabular analysis have 
been used to present the data.

Results and Discussion

Decadal changes in quantity 
and price of  fish

Decadal (1995 to 2015) changes 
in quantity (tonnes) of  various 
varieties of  fish and shellfish in 
Bhayander and Karanja  estuaries 

of  Maharashtra were studied 
and the results reveal that the 
landings were dominated by 
anchovies, ribbon fish and non-
penaeid prawns at Karanja 
during 1995-96. In 2005-06, 
pomfrets took over ribbon fishes 
and non-penaeid prawns catch 
also declined drastically (74% to 
47%) and presently the catch is 
dominated by anchovies, ribbon 
fish and otolithes. In case of  
Bhayander, during 1995-96, the 
prawns and pomfrets dominated 
the catch, in 2005-06 shrimp 
catch has further increased and 
Bombay duck landings have 
also increased but pomfret catch 
has drastically shown a decline 
(67% to 33%). Present picture 
reveals that 80% of  the catch is 
dominated by shrimps followed 
by Bombay duck and anchovies.

Decadal (1995 to 2015) changes 
in price (Rs/Ton) of  various 
varieties of  fish and shellfishes in 
Bhayander and Karanja estuaries 
of  Maharashtra have been studied 
and results reveal that in Karanja 
the prices for elasmobranch have 

shown a steep rise over last two 
decades. The prices of  anchovies, 
pomfrets and lobsters have 
shown consistent rise. Similarly 
for Bhayander, fluctuations 
have been observed in prices of  
elasmobranchs and catfishes but 
prices of  pomfrets, anchovies and 
lobsters, shrimps have shown a 
consistent rise every year.

CPUE Patterns
The data for per unit effort 
production (kgs) for last 10 
years (2005-06 to 2015-16) 
was collected for Raigad and 
Thane districts respectively 
for both mechanized and non-
mechanized boats and gears 
separately. The results revealed 
that per unit effort production 
was highest for purse seines (1.8 
tonnes) in case of  Raigad and 
for bag nets (0.9 tonnes) in case 
of  Thane. Similarly considering 
Non-mechanized boats and 
nets, it was observed that over 
the last one decade there was 
no consistency in the catch 
produced by different gears in 
Thane district but in Raigad, per 
unit effort production (kgs) for 
bag nets and gill nets have shown 
fluctuating patterns.

Socio-economic analysis of   
Karanja fishers

An awareness program had been 
conducted in Karanja cooperative 
society at Karanja and 30 fishers 
were randomly selected from 
a gathering of  almost 50-60 
people. The data was collected 
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by using a pre-tested structured 
interview schedule.

Age profile, family and 
occupation of  respondents

Age-wise distribution of  sample 
respondents indicated that 40% 
of  respondents were in the age 
group of  40-50 years, followed 
by the age group of  30-40 years 
(24%) and more than 60 years 
(20%). The average age was 
48 years. With regard to family 
type and Size, 80% families were 
found to be nuclear and only 20% 
as joint. The average family size 
of  fisher household was found 
to be 5.4. Most of  the fishers 
in Karanja (60%) were having 
an experience of  20-30 years. 
All the sampled respondents 
were involved in fishing as their 
primary occupation Majority 
of  respondents (97%) have no 
secondary occupation and only 
few respondents were involved 
in other livelihood activities like 
FRP boat making, net making 
and laborers in nearby areas.

Literacy rate, income and 
expenditure

The average literacy rate of  the 
fisher households was found 
to be 76.96 %. Among the 
literates, 32.85 % had education 
up to primary level, 53.88 % had 
education up to secondary level 
and 13.10 % had education above 
secondary level. Such a high 
education level among the fisher 
folk had become possible due 
to better access to educational 
facilities. It was found that the 
average monthly income of  
the fishers in Karanja ranged 
from Rs.12000/month to Rs.1, 
20,000 /month depending upon 
the craft and gear used by the 
fishers. Gill netters earned less 
compared to those who possess 
trawlers and purse seiners. It was 
seen that annual expenditure on 
fishing was higher for fishers 
who used trawlers and purse 
seiners compared to gill net and 
dol net users. It indicated that 
the expenditure incurred on food 
was highest in family expenditure. 
Education, entertainment and 
social security measures held 
increasing the ret of  the family 
expenditure.

Economic Security

The economic security of  
respondent-fishers was 
measured in terms of  savings 
and indebtedness. The study has 
revealed that NCDC was the 
major source of  credit for fishers 
(26.66). Regarding the gear-wise 
average catch/ day, it was seen 
that trawlers and purse seiners 
and their dual use fetched fishers 
5-7 tons of  fish catch per day. 
Trawlers were responsible for the 
maximum exploitation of  marine 
resources in Karanja followed by 
purse seines and dol nets.

For economic security, not a 
considerable number of  fisher 
households had savings, the 
average amount being less than 
Rs.10, 000 per fisher household. 
The study suggests that 
microfinance enterprises like 
self-help groups (SHGs) should 
be promoted to help the fishers 
to address their problem of  
indebtedness. There exists huge 
potential of  imparting training 
to fishers, particularly the young 
and womenfolk, on fisheries 
management and diversified 
enterprises including services 
delivery. Similarly it was seen that 
there are no sources of  alternate 
livelihoods for fishers in Karanja 
and almost 98% people are only 
involved in fishing activities and 
hence for the sustainable source 
of  income, alternative livelihoods 
like value addition and fish 
processing can be promoted in 
the area.
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Lessons From Fisheries Development 
in Maharashtra

- Mr. Deepak Shah
Gokhale Institute of  Politics and Economics

Introduction 

Fisheries is an important 
economic activity in developing 
countries like India. This country 
presents a vast scope for fish 
product from marine and 
inland resources. The vast aqua 
resources of  our country harbour 
plenty of  fish species distributed 
in its diversified ecosystems. 
Due to vast stretches of  virgin 
lands, periodical monsoon 
rains, temperature and tropical 
climate, India has immense 
potential for aquaculture. In 
fact, recognizing the growth 
potential, the Government has 
identified the coastal marine 
fisheries as a thrust area and 
introduced a number of  schemes 
and concessions with a view to 
augment the marine products 
exports.1 Like any other state, the 
fisheries sector of  Maharashtra 
has undergone significant 
changes over the last two decades. 
Recognizing the importance of  
fishery in the national economy, 
this paper attempts to evaluate 
the development of  fisheries 
in the state of  Maharashtra. It 
also identifies the problem areas 
and extends a few suggestions 
that could be considered as 
instrumental in formulating 

policies to give a real thrust to the 
fisheries sector of  Maharashtra. 

Data and Methodology

Data  used for this study was 
collected from various secondary 
sources. Time series data for 
twenty years (1979-1999) on 
fisheries related parameters was 
collected from various issues of  
‘Handbook of  Basic Statistics of  
Maharashtra State’, Directorate 
of  Economics and Statistics, 
Government of  Maharashtra, 
Mumbai, and ‘Statistical Abstract 
of  India’, Central Statistical 
Organization, Department 
of  Statistics and Programme 
Implementation, Government of  
India, New Delhi, and also from 
the official records of  fisheries 
department, Government 
of  Maharashtra, Mumbai, 
and Planning Commission, 
Government of  India, New 
Delhi.

In this study exponential trend 
equations have been fitted to 
the time series data obtained for 
various parameters from various 
sources in order to compute 
compound rates of  growth 
that were also tested for their 
significance by the student ‘t’ 

statistics.2 Further, with a view to 
understand growth performance 
of  various parameters better 
and in order to capture year to 
year fluctuations in the same, an 
index of  instability3 as suggested 
by Coppock (1962) was also 
incorporated in the analysis, 
which appeared to have taken 
care of  trend component in the 
time series data.

The study is divided into two 
sections. While the first section 
provides an insight into the 
changing structure in various 
fishery related indicators of  
Maharashtra, the second section 
is chiefly devoted to identification 
of  problem areas, inferences and 
policy implications of  the study, 
and various programme initiatives 
that need to be undertaken to 
truly transform the fisheries 
sector of  Maharashtra.

I - Indicators Governing 
Fisheries Development

In India, the major fish producing 
states are: Andhra Pradesh, 
Assam, Karnataka, Kerala, 
Madhya Pradesh, Maharashtra, 
Orissa, Tamil Nadu, Uttar 
Pradesh and West Bengal. 
Among these states, Maharashtra 

* Faculty Member, Gokhale Institute of Politics and Economics (Deemed to be a University), Deccan Gymkhana, Pune – 411 004 (Maharashtra)
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accounts for a significant share 
insofar as marine fish production 
in the country is concerned. 
In comparison with Indian 
coastline of  8118 kms., the state 
of  Maharashtra has 720 kms. of  

coastline with the continental 
shelf  area of  111512 sq. kms. 
With a view to increase the 
quantum of  fish production – 
both marine and inland, the state 
has introduced a number of  

schemes. The estimates relating 
to fish production in Maharashtra 
vis-à-vis India encompassing the 
period between 1979-80 and 
1998-99 are provided in Table 1. 

Table 1: Fish Production in Maharashtra vis-à-vis India: 1979/80 – 1998/99
(in ‘000’ Tonnes)

Fish Production
Triennium Average Per cent Change 1979-1999

Period 2 over 3 over 3 over CGR CII
1 2 3 1 2 1 (%) (%)

Maharashtra
          a) Marine 340 372 436 9.41 17.20 28.24 1.37* 14.04
          b) Inland 25 61 112 144.00 83.61 348.00 7.40* 121.5
                Total 365 433 548 18.63 26.56 50.14 1.86** 27.47
All-India 
           a) Marine 1498 2347 2662 56.68 13.42 77.70 3.89* 6.71
           b) Inland 912 1549 2381 69.85 53.71 161.07 6.08* 4.78
                  Total 2410 3896 5043 61.66 29.44 109.25 4.81* 4.77
 Share of  Maharashtra (%)
           a) Marine 22.70 15.89 16.38 -30.00 3.84 -27.84 -2.43* 12.09
           b) Inland 2.74 3.94 4.70 43.80 19.29 71.53 1.25 121.1
                  Total 15.15 11.11 10.87 -26.67 -2.16 -28.25 -2.82* 27.93

Source: Compiled from ‘Handbook of  Basic Statistics of  Maharashtra’ and ‘Statistical Abstract of  India’
Notes: 1) Period 1: 1979/80 – 1981/82 ; Period 2: 1989/90 – 1991/92 ; Period 3: 1996/97 – 1998/99 
           2) CGR : Compound Growth Rate (annual)  ; CII: Coppock Instability Index
           3) * and  ** indicate significance of  growth rates at 1and 5 per cent level of  probability

A critical evaluation of  Table 1 
reveals that though Maharashtra 
accounts for a significant share in 
total marine fish production of  
India, the share of  Maharashtra 
in total fish production of  India 
has declined over the past two 
decades mainly due to a sharp 
decline in its share in total marine 
fish production of  India. While 
the share of  Maharashtra in 
total marine fish production of  
India was estimated at 22.70% 
during TE (stats) 1981-82, it 
declined to 16.38 % by the TE 

1998-99. Similarly, the share 
of  Maharashtra in total fish 
production of  India was also 
found to decline from 15.15 
per cent during TE 1981-82 
to 10.87 % by the TE 1998-99. 
The annual rate of  decline in 
Maharashtra’s share in total fish 
production of  India is estimated 
at nearly 3 per cent between 1979 
and 1999. The major decline in 
Maharashtra’s share in total 
marine fish production of  India 
is seen between TE 1981-82 and 
TE 1991-92 as in the subsequent 

period there has been marginal 
increase in its share in total marine 
fish production of  India. There 
are several reasons for the slow 
growth in marine fish production 
of  Maharashtra. These reasons 
and the steps to overcome the 
problem are delineated in the 
subsequent section. 

Interestingly, the share of  
Maharashtra in total inland fish 
production of  India has grown 
from 2.74 % during TE 1981-
82 to 4.70 % by the TE 1998-
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99. Insofar as inland fisheries is 
concerned, Maharashtra has quite 
ambitious objectives. The major 
objectives of  inland fisheries in 
Maharashtra are: (a) to maximize 
the inland fish production, (b) 
to increase per hectare fish 
production, (c) to improve 
socio-economic conditions of  
fishermen, and (d) to impart 
training to the fishermen and 
private entrepreneurs for self  
employment. These objectives 
have certainly given a real boost 
to inland fisheries in Maharashtra. 
At present, Maharashtra has 

about 3,16,998 Ha area under 
fish culture and the length 
of  river is about 16,000 kms. 
(GOM, 2003). As per the official 
records of  fisheries department 
of  Maharashtra, the inland fish 
production of  Maharashtra has 
increased from 9,000 MT in 
1959/60 to a high of  1,24,166 
MT in 2001/02.

It is to be noted that Maharashtra 
produces as many as 32 varieties 
of  fish (Table 2).  Among these 
varieties, shrimps, prawns, 
harpodon neherias, ribbon fish, 

otalithes, pomfrets, anchoviella, 
mackeral and cattle fish put 
together account for over 70 
per cent share in total fish 
production of  Maharashtra. 
All these varieties of  fish have 
shown significant growth in their 
production during the period 
between 1989-90 and 1998-99. 
And, this is one of  the reasons 
as to why total inland fish 
production of  Maharashtra has 
grown significantly over time.

Table 2: Variety-wise Fish 
Production in Maharashtra: 

1989/90 – 1998/99
(in ‘000’ Tonnes)

Variety
Triennium Ending 1989-1999 Variety Triennium Ending 1989-1999
1991/92 1998/99 CGR 

(%)
CII 
(%)

1991/92 1998/99 CGR 
(%)

CII 
(%)

Elasmobranchs 6.82 5.91 -7.94 264.99 Pomfrets 8.50 15.82 7.67 49.59
Eels 2.30 2.00 -2.43 18.86 Black Pomfrets 1.16 2.02 6.59 58.05
Catfishes 8.50 9.40 1.69 27.38 Mackeral 20.13 31.61 13.97 284.19
Chirocentrus 2.85 4.77 6.21* 30.68 Seer Fish 5.19 10.50 8.03 74.53
Sardines 5.26 7.71 3.23 66.19 Tunnies 2.53 4.94 10.85 98.61
Hilsa-Alisha 1.69 0.58 -13.71* 37.63 Bregnaores 

Noelillanid
0.74 0.97 0.75 67.72

Anchoviella 18.92 19.09 0.07 16.51 Soles 5.41 5.36 -0.31 44.08
Thrissoecles 3.39 5.53 5.80* 24.64 Leiggnathus 1.96 1.28 -5.10 112.22
Othercludedia 4.17 4.05 -0.19 100.12 Carangids Small 0.35 1.19 18.47* 125.60
Harpodon 
Neherias

54.80 61.57 1.00 18.01 Upenaides sp 8.08 7.61 -0.48 27.00

Perchos 0.61 0.10 -21.18* 76.58 Prawns 34.66 39.06 1.39 10.48
Red Snapper 0.23 0.80 16.12* 47.32 Shrimps 82.38 80.75 -0.39 26.01
Polynomids 0.30 0.42 4.97 63.13 Lobsters 0.61 0.28 -10.11* 26.08
Sciaemids 1.29 3.43 16.60 124.00 Lactarius 1.24 1.88 5.15 51.40
Ribbon Fish 19.44 23.35 1.79 59.62 Cattle Fish & 

Squids
8.44 16.50 7.62* 34.95

Otalithes sp 16.70 19.45 2.05* 9.85 Miscellaneous 31.28 29.71 -0.35 18.65
Caranx 3.35 3.88 2.67 41.37           Total 363.26 424.23 2.02** 12.29

Note: 1) CGR : Compound Growth Rates ; CII: Coppock Instability Index
          2) * and ** indicate significance of  growth rates at 1 and 5 per cent level of  probability
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A further analysis drawn 
from Table 3 shows that in 
Maharashtra Brihan Mumbai 
and Thane regions alone 
account for about 60 per cent 
of  the total inland fish catch 

of  Maharashtra. The other 
inland fish catch regions 
of  Maharashtra are Raigad, 
Ratnagiri, and Sindhudurg. 
Although Brihan Mumbai 
and Thane account for bulk 

of  the total inland fish catch 
of  Maharashtra, the shares of  
these regions have declined 
marginally over the course of  
time.

Table 3: Share of  Different Regions in total Variety-wise Fish Production of  Maharashtra

Regions
Triennium Ending Per cent 

Change
1989-1999

1991/92 1998/99 CGR (%) CII (%)
Production  (in ‘000’ Tonnes)
Thane 88.80 110.29 24.20 1.81 20.01
Brihan Mumbai 135.71 150.79 11.11 1.82 17.38
Raigad 47.74 48.80 2.22 0.32 29.63
Ratnagiri 59.65 74.69 25.21 1.35 49.50
Sindhudug 31.20 39.66 27.12 5.45 47.53
Total 363.10 424.23 16.84 2.02** 12.29
Share (%)
Thane 24.46 25.97 - -0.20 15.12
Brihan Mumbai 37.38 35.54 - -0.20 12.78
Raigad 13.15 11.50 - -1.67 19.43
Ratnagiri 16.43 17.61 - -0.66 51.80
Sindhudug 8.59 9.35 - 3.37 41.42

Although Maharashtra has 
shown declining share in total 
fish production of  India, as 
against this decline, the state has 
shown considerable increases 
in the quantum strength of  
marine-fishing villages/hamlets, 
boats engaged in fishing, fish 
brought for curing, salt issued, 
cured fish removed, besides 
showing increases in number 
of  fish cooperative societies 
and their membership, etc. 
(Table 4). Among these fisheries 
related indicators, the major 
growth is seen in number of  fish 
cooperative societies, quantity 
of  fish brought for curing, salt 

issued and cured fish removed. 
These are certainly positive 
features of  development of  
fisheries in Maharashtra.

The state of  Maharashtra has 
also shown a significant and 
rather more sharp growth 
in its induced fish breeding 
practices, particularly during 
the period between TE 1991-92 
and TE 1998-99. Similarly, the 
marketing of  fish in the state 
has also grown significantly over 
time. However, the point that 
merits attention is the decline in 
total inland water spread area of  
the state, which has gone down 

from 310 thousand hectares to 
300 thousand hectares between 
TE 1981/82 and TE 1998/99. 
The major reason for this could 
be attributed to increasing 
urbanization in Maharashtra. 
Another disquieting feature of  
fisheries sector of  Maharashtra is 
the decline in the number of  fish 
curing yards, which have come 
down by 45 per cent during the 
period under consideration. On 
the other hand, the number of  
fishery schools have stagnated 
at nine in the state over the last 
two decades.
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Table 4: Fisheries Related Indicators of  Maharashtra

Particulars

Triennium Average Per cent Change 1979-1999

Period 2 over 3 over 3 over CGR CII

1 2 3 1 2 1 (%) (%)

1.Total Coastline of  State (in Kms.) 720 720 720 - - - - -

2.MarineFishing Villages/Hamlets (No.) 375 386 391 2.93 1.30 4.27 Neg. -

3.Boats Engaged in Fishing (No.) 12503 15712 18345 25.67 16.76 46.73 2.24* 2.72

4.Boats Above One Tonne (No.) 6834 9061 13005 32.59 43.53 90.30 4.21* 5.91

5.Mechanised Boats  (No.)

         a) Departmentally 3058 3939 4544 28.81 15.36 48.59 2.07* 22.60

         b) Existing (including mechanised  912 1549 2381 69.85 53.71 161.07 6.08* 4.78

              by other agencies) 4072 7047 8734 73.06 23.94 114.49 4.41* 5.27

6.Quantity of  Fish Brought for Curing

    (in Tonnes) 8384 3083 15093 -63.22 389.56 80.02 8.38 173.1

7. Quantity of  Salt Issued (in Tonnes) 1732 697 2885 -59.76 313.92 66.57 8.12 181.5

8. Quantity of  Cured Fish Removed 15.15 11.11 10.87 -26.67 -2.16 -28.25 -2.82* 27.93

   (in Tonnes) 6420 2140 10820 -66.67 405.61 68.54 8.22 167.5

9. No. of  Fish Cooperative Societies 535 1547 2202 189.16 42.34 311.59 8.92* 50.18

10. Membership of  Coops. (in ‘000’) 177 190 221 7.34 16.32 24.86 2.29* 27.96

11. Total Inland Water Spread Area

       (in ‘000’ Ha) 310 301 300 -2.90 -0.33 -3.23 - -

12. Carp Fish Stocked (in ‘000’ No.) 

           a) Improved - 179974 - - - -

           b) Induced Breeding 28400 65649 251421 131.16 382.98 785.28 12.39* 131.2

13. Fish Curing Yards (No.) 20 7 11 -65.00 57.14 -45.00 -1.95* 23.10

14. Fishing Schools (No.) 9 9 9 - - - - -

15.Coop. Boat Building Yards (No.) 1 1 1 - - - - -

16.Disposition of  Fish Catch (in Tonnes)

            a) Marketing Fresh - 278380 384533 38.13 - 5.74* 15.61

           b) Freezing - 40705 - - -

           c) Sun Dried    - 123886 116439 -6.01 - -1.50 49.41

           d) Salted - 5921 7835 32.33 - 3.82 38.15

           e) Canning - - - -

            f) Reduction - 24452 27496 12.45 - 2.88** 22.94

           g) Miscellaneous Purpose - - - - -

                     Total - 473344 536303 13.30 - 3.87* 13.40
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The declining trends in inland 
water spread area, numerical 
strength of  fish curing yards 
and stagnant number of  fishery 
schools are certainly disturbing 
features of  the fisheries sector of  
Maharastra. The declining share 
of  Maharashtra in India’s total 
fish production over the past 
two decades is another negative 
feature that requires attention by 
various policy makers.

Interestingly, some of  the 
fisheries related indicators such 
as induced fish breeding, quantity 
of  fish brought for curing, 
quantity of  salt issued and cured 
fish removed have shown very 
high growth rates associated 
with high degree of  fluctuations 
(Table 4). In fact, this high degree 
of  fluctuation in these indicators 
is found during the period 
between TE 1991-92 and TE 
1998-99. However, high degree 
of  fluctuation associated with 
high growth rate as noticed in the 
case of  inland fish production 
of  Maharashtra is mainly during 
the first half  as compared to the 
second half  of  the overall period 
(Table 1). On the other hand, 
the number of  fish cooperative 
societies in Maharashtra has 
grown significantly with very 
high rate of  growth associated 
with moderate rate of  fluctuation 
during the given period of  
time. The marketing of  fish in 
Maharashtra is noticed to be 
stable as the disposition of  fish 
catch of  Maharashtra, in general, 

has grown significantly with very 
low rate of  fluctuation.

II – Inferences, Suggestions 
and Policy Implications 

Although Maharashtra accounts 
for 14-20 per cent of  the total 
marine fish production of  India 
– which is almost stable over the 
past five years, the present fishing 
fleet of  the state is not capable 
to exploit the deep sea resources. 
The state has formulated a 
scheme to introduce a medium 
size craft to exploit the resources 
in the depth of  70 fathoms with 
prolonged fishing cruise of  15 
to 20 days in comparison to the 
present existing level of  4 to 10 
days.

Notably, Maharashtra Fisheries 
Regulation Act (MHFRA) was 
introduced in the state in 1981. 
As per the provisions made in the 
Act, the mesh size of  cord end of  
trawl net has been specified for 
different areas. And, these sizes 
are strictly followed. However, 
in order to maintain the existing 
marine fish stock there is need 
for the Government of  India 
to implement uniform ban on 
illegal entry of  other vessels in 
different coastal areas.   

It is to be further noted that 
the declining trends in inland 
water spread area, numerical 
strength of  fish curing yards 
and stagnant number of  fishery 
schools are certainly disturbing 
features of  the fisheries sector 

of  Maharashtra. However, in 
order to develop fisheries sector, 
the department of  fisheries in 
the state is conducting various 
training programme relating to 
carp fish seed production, fresh 
water prawn culture, integrated 
fish farming and management of  
aquarium, etc.

In order to develop fisheries sector 
in Maharashtra, there is need to 
educate fishermen with respect 
to dissemination of  information 
relating to modern/mechanized 
fishing techniques and efficient 
marketing of  fish catch. Equally 
important is the need for more 
innovative technologies in this 
sector, diffusion of  developed 
technology by extension workers 
and adoption by the clients. 
Education of  fishermen about 
modern fishing techniques is 
reported to have a significant impact 
on adoption of  recommended fish 
culture practices by the farmers 
(Sivasankar, et.al., 1995). It is 
also pointed out that extension 
and mass media participation 
have strong positive relationship 
with adoption of  fish culture 
practices (Prabhakara and Murthy, 
1994). Nonetheless, inadequate 
infrastructure and flow of  
information technology have been 
cited as the major barriers for 
better market integration in the 
existing marine fish markets of  
India (Behura and Pradhan, 1998).

As for the overall development 
of  fisheries sector of  India, it is 
to be noted that since the target 
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of  fish production of  5.6 lakhs 
tons for 2003-04 was lower than 
the target of  6.3 lakhs tons for 
2002-03, measures need to be 
taken to increase production of  
both marine and inland capture 
fisheries from reservoirs, etc. and 
culture fisheries to increase the 
overall fish production. There 
is also scope for exploitation of  
off-shore and deep sea fishery 
resources through introduction 
of  newly designed fuel saving 
multi-day mechanized fishing 
vessels and deep sea fishing 
vessels (Planning Commission, 
GOI, 2004). The need for the 
multi-day mechanized fishing 
vessels as well as the deep sea 
vessels is also felt in the state of  
Maharashtra.
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ECONOMIC FEEDS
➢ According to an SBI study, between fiscal years 2017-18 and 2021-22, the 

average income of farmers rose by 1.3 to 1.7 times across India. In some crops 
like soybean in Maharashtra and cotton in Karnataka, farmer incomes have 
actually doubled during that period.

➢ The IMF is expected to cut its global economic growth outlook in its next 
update. However, the macro fundamentals of the Indian economy continue 
to remain largely robust. We have a huge domestic market which needs to be 
carefully tapped to revive demand in the system.

➢ A 5% GST on pre-packaged unbranded food items may push up retail price 
inflation moderately. However, this is likely to be more than neutralized by 
falling global commodity prices, as well easing domestic food inflation, 
particularly for fruits and vegetables.
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Giant Freshwater Prawn Seed 
Production using artificial sea water

- ICAR - CIFE

Giant freshwater prawn, Macrobrachium 
rosenbergii has vast potential for its culture 

in both maritime as well as inland states including 
North Eastern States. Desired quantity of  
quality seeds at desired time is one of  the major 
constraints for expansion of  prawn farming 
particularly in the inland states. Giant freshwater 
prawn needs 12 ppt saline water to complete its 
life cycle. The requirement of  saline water hampers 
the establishment of  giant prawn hatcheries in the 
inland states. Keeping this in view, CIFE, Mumbai 
has developed a hatchery technology using artificial 
sea water for use in inland states.
Description of  technology
In order to meet the requirement of  saline water for 
completion of  life cycle of  giant fresh water prawn, 
a chemical formula was prepared with six major, 
six minor and six trace salts to prepare artificial sea 
water. Since most of  the minerals and trace salts are 
available in natural freshwater, a simple formula with 
seven major salts was prepared. Initially, laboratory 
grade chemicals were used for preparation of  
artificial sea water. Keeping in view the economic 
feasibility of  the technology, commercial grade salts 
were used for the preparation of  artificial saline 
water of  12 ppt. In order to prepare artificial sea 
water desired quantity of  filtered fresh water was 
filled in a thoroughly cleaned tank. Size of  the tank 
and volume of  water depends on the production 
capacity of  hatchery. After filling the water, desired 
quantity of  various salts was calculated, weighed 
and kept ready. The salts were mixed one after 
other with thorough aeration and kept for 2-3 days 
with aeration.
Then the water was filtered and used for the 
operation of  giant fresh water prawn hatchery. 
The hatchery operation is same as that followed 
in the natural sea water hatchery. The hatchery 
can be operated by following either flow through 
or recirculatory system. In flow through system, in 
order to use water economically the siphoned water 
is collected in a separate tank for treatment and 
reused in the hatchery operation. Supernatant water 

from used water tank is pumped into a separate 
tank provided with biological filter attached to 
recirculatory system for a period of  one week. 
This helps in removal of  ammonia and nitrite from 
the used water. This water can be used in regular 
hatchery operation. If  water quality is maintained 
properly, the same water can be used for a period 
of  3 years or even more with salinity adjustment by 
adding freshwater, if  necessary.
Technology benefits
The establishment of  prawn hatcheries in the 
inland states will help in production of  quality seeds 
locally and enhance the productivity which in turn 
improves the socioeconomic status of  farmers 
and entrepreneurs. Various government and semi-
government organizations, NGOs, entrepreneurs 
and farmers can get benefit out of  this technology.
Commercialization status
The technology has been demonstrated on an 
experimental scale in Maharashtra, Madhya 
Pradesh, Uttar Pradesh, Assam, Karnataka, Orissa, 
Kerala, Andhra Pradesh and West Bengal. Giant 
freshwater prawn hatcheries using artificial sea water 
have been established in Tripura, Chattishgarh, 
Madhya Pradesh, Nagaland and Manipur. MoU 
has been signed between Department of  Fisheries, 
Government of  Assam and CIFE, Mumbai for the 
establishment of  three prawn hatcheries in Assam. 
One hatchery has been established in Guwahati and 
the other two hatcheries are under construction 
at Silchar and Dubri. Another proposal is also in 
progress for the establishment of  a giant freshwater 
prawn hatchery in Bihar and Uttar Pradesh.

File photo - Hatchery
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ICAR-CIFE Eco-Hatchery for Carp 
Seed Production

Need for Invention

The need for development of  
hatcheries was emphasized so as 
to achieve maximum production 
of  fish seed from the huge 
quantities of  eggs produced by 
the hypophysation technique. 
The present prevalent practice 
for incubation and hatching of  
carp eggs is to use the circular 
hatchery. But, the circular carp 
hatchery has some problems. 
Firstly, due to horizontal flow 
of  water, sometimes, eggs do 
not get separated resulting into 
low survival rates of  spawns. 
Secondly, the capital cost of  
establishment of  the circular 
hatchery is very high, which does 
not suit the small scale industries 
and farmers. Apart from this, the 
circular hatchery requires huge 
quantity of  good quality water 
which is very scarce in most parts 
of  India, it is not portable. With 
a view to tackle the problems 
associated with incubation, 
hatching, and production of  
spawn of  carps, a hatchery 
comprising cone-shaped FRP 
jars has been designed by 
CIFE, Mumbai and installed 
for experiment at Arrey Farm, 
State Fisheries Department 
of  Maharashtra, Goregaon, 
Mumbai. The FRP jar hatchery 
has been designed on the basis 
of  characteristic behaviour of  

larvae of  these carps.

Description of  technology

The hatchery unit includes 6 FRP 
Jars. The jar has a conical shape 
with 60 cm diameter at the top 
and 30 cm at the conical bottom, 
and has depth of  100 cm. The jars 
are connected by inlet and outlet 
pipes with control valves. The 
inlet has a network of  GI pipes 
which contains 5 cm diameter 
main pipe which is connected to 
overhead water tank. This pipe 
is reduced to 1.5 cm in order to 
supply water to jars at desired 
flow rate. Water enters the jars 
from the bottom and comes out 
through an outlet provided at the 
top maintaining vertical flow of  
water in the jar, which bobs-up 
the eggs continuously to avoid 
settlement of  eggs at the bottom; 
and finally, leading to hatching of  

eggs.

At the top of  the jar, one grove 
(5 cm depth) is made in between 
inner and outer walls. In order to 
prevent the escaping of  eggs and 
hatchlings/ spawn from the jar, 
dispose of  the dissolved waste 
and free flow of  water, MS flat 
framed cone shaped Skeleton 
fitted with fine cloth mesh (40 
micron) fits in the groove carved 
on the inner wall of  the jar at a 
depth of  44 cm from the top 
of  the Jar. The frame with mesh 
is tightened at the top on arms 
of  the frame with nut and bolt 
arrangement. The outlet of  jar 
is in the form of  4 cm diameter 
PVC pipe.

Cost of  hatchery

The cost of  one hatchery unit 
consisting of  6-FRP jars with 

Cross Sectional view of Jar hatchery
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inlet and outlet arrangements 
including pipes, fittings, 
valves, and other accessories 
excluding overhead water tank is 
Rs.1,30,000/= (Approx.)

Advantages of  FRP Jar 
hatchery

● Low cost of  establishment

● Maintenance free long life 
due to FRP material

● Low water requirement 
compared to circular concrete 
hatchery

● Less man power requirement 
and negligible recurring 
expenditure

● Ease in operation due to 
simple technology

● Low mortality rate of  
hatchings at all stages of  
larval life of  eggs, better 
water quality parameters, and 
control unforeseen hazards

● Low water pollution and 
better aeration due to running 
water

● Dead eggs, hatchlings 
and deformed larvae are 
automatically segregated from 
the good ones

● Performance of  hatchery is 

least affected due to Sun and 
rain as the hatchery unit is 
established under a roof

● Ease in establishment due to 
its portability (as FRP jars are 
light weight) and also ease in 
handling and harvesting of  
spawn

● The larvae will be collected 
automatically into the 
spawnery by gravity.

● More than 90% hatching 
success and survival of  spawn.

It may be noted that on 16th 
April 2016, ICAR-CIFE signed 
MoU with Hyderabad based 
TEEWAVE Technologies 
for transfer of  its innovative 
Eco-hatchery technology for 
carp seed production. Also, a 
patent application (Application 
Number: 3042MUM/ 2013; 
Date of  filing: 23.09.2013) has 
already been filed.

1. Nutbolt, 2. Outlet, 3. MS Flat Framed Cone 
Shaped skeleton fitted with fine cloth mesh (40 
micron), 4. 4mm thick FRP body with inside 
and outside gel coat finish, 5. M.S. Stand, 6. 
Gate valve to control flow of water, 7. Inlet 
pipe, 8. Gate valve for collection of spawn

Academic Meet
MEDC - Academic Meet 
was conducted on 26th 
July 2022 where HODs 
of prominent colleges 
participated. The aim of 
the meeting was to explore 
ways in which MEDC and 
Academia can collaborate 
in preparing policy 
research papers for social 
awareness.
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Fisheries Schemes

State Government Policies
1) Tank Leasing Policy

 The State Government policy 
for transfer fishing rights of  all 
tanks constructed by Irrigation 
department to the Fisheries 
department has come into 
effect since 1966. This 
policy has put into practice 
to generate employment 
through development of  
pisciculture in the Irrigation 
Tanks and Reservoirs by the 
local Fisheries Co-operative 
Societies.

 The fishing rights of  Irrigation 
tanks below 200 ha. are leased 
to local Fisheries Co-operative 
Societies by negotiation for 5 
years. The fishing rights of  
Irrigation tanks not leased by 
negotiations to the Fisheries 
Co-operatives are auctioned 
by tender bids.

2) Departmental Stocking 
Policy

 Fishing rights of  newly 
constructed irrigation tanks 
and reservoirs are handover to 
the Department of  Fisheries 
by Irrigation Department 
for the development of  
pisciculture. Such virgin tanks 
are stocked by the government 
for first five years as per the 
directives of  the government.

• For first two years tank 
is stocked 100 % of  the 
optimum stocking capacity.

• For 3rd, 4th and 5th year 

tank is stocked 75 %, 
50 % and 25 % of  the 
optimum stocking capacity 
respectively.

•  Fish seed and prawn seed 
stocking proportion will be 
in the ratio of  80:20.

•  The recommended size of  
fish seed is 50m.m. & above 
and freshwater prawn seed 
is 30 m.m. & above.

•  Stocking should be done 
in the presence of  Gram 
Dakshata Samitee.

•  No departmental stocking 
will be carried out in the 
tank leased by open bid to 
private entrepreneur.

3) Brackish Water Land 
Leasing Policy

 Vide this scheme, Government 
Brackish water land is allotted 
for brackish water fish or shrimp 
culture on a lease for 30 years.

 Details of  Brackish water land 
are as follows.

•  Government Brackish water 
land suitable for Shrimp 
Culture - 12,445 Ha.

• Brackish water land allotted 
for Shrimp Culture - 3,067 Ha.

•  Number of  Shrimp culture 
projects - 213

District Level Schemes
1. Training Of  Fisher Youths
A) Inland  

 Short term Training of  
advanced technology in fresh 

water Fish farming is imparted 
to Fisher youth.

•  Place of  training - 
Government fish seed 
centre

•  Duration of  training - One 
month.

•  No. of  Training Terms - 
2(IMC Breeding season)/
(Cyprinus Breeding 
season).

•  Capacity - 20 Trainee/
Term.

•  After successful completion 
of  Training certificate is 
awarded.

2) Establishment of  Fish Seed 
Center

 The department has 
established Forty-two fish 
seed production centers 
out of  which 28 centers 
are facilitated with Chinese 
Circular Hatcheries, to make 
available Indian Major Carp 
and Common Carp quality 
fish seed to pisciculturists of  
the state. Fish seed is made 
available at reasonable rates 
from these centers.

3) Fish Farming in Impounded 
Waters

 Fishing rights of  newly 
constructed irrigation tanks 
and reservoirs are handover to 
the Department of  Fisheries 
by Irrigation Department 
for the development of  
pisciculture. Such virgin tanks 

 - MEDC Research Team
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are stocked by the government 
for first five years as per the 
directives of  the government.

 Under this scheme as below:
•  For first two years tank 

is stocked 100 % of  the 
optimum stocking capacity.

•  For 3rd, 4th and 5th year 
tank is stocked 75 %, 
50 % and 25 % of  the 
optimum stocking capacity 
respectively.

•  Fish seed and prawn seed 
stocking proportion will be 
in the ratio of  80:20.

•  The recommended size of  
fish seed is 50m.m. & above 
and freshwater prawn seed 
is 30 m.m. & above.

•  Stocking should be done 
in the presence of  Gram 
Dakshata Samitee.

•  No departmental stocking 
will be carried out in the 
tank leased by open bid to 
private entrepreneur.

4) Concession In Electricity 
Bill For Ice Factories And 
Cold Storages Of  Fisheries 
Co-Operatives

 It is imperative to preserve 
fish in ice or in cold- storage 
as it is highly perishable food 
commodity. The ice factories & 
cold storages are managed by 
fisheries co-operative societies. 
Day by day it is becoming a 
costly affair to manage the 
ice factories & cold storages. 
Hence concession is accorded 
to Fisheries Co-operative 
Societies at the rate of  40 paise 
per unit. The reimbursement 
according to use of  electricity 

is paid directly to MSEB 
on behalf  of  Fisheries Co-
operative Societies by State 
Government.

5) Providing Infrastructure 
Facilities On Fish Landing 
Centers - Crash Program

 Under this scheme / program 
following infrastructural 
facilities/ works up to the 
estimated cost of  Rs. 5.00 lakhs 
are provided at fish landing 
centers. These construction 
works are being carried out by 
Harbour Division.

1)  Ramps for landing the 
fishing boats.

2)  Open shades.
3)  Drinking water facility.
4)  Removal of  rocks in 

navigational channels of  
fishing boats.

5)  Fish drying platforms.
6)  Approach Roads.
7)  Toilet blocks.
8)  Guiding poles

Criteria -

 Proposal for the required work 
is necessary by concerned 
Fisheries co-operative society.

 After completion of  work, the 
said facilities will be handed 
over to concerned Fisheries 
co-operative society for further 
maintenance.

6) Development of  Fisheries 
Co-operative Societies

 To uplift the socio-economic 
conditions and strengthen 
the Fisheries Co-operative 
Societies assistance is provided 
to the Fisheries Co-operatives.

• Managerial subsidy of  
Rs.5000/- is awarded to groups 
sponsored Primary Fisheries 
Co-operative society in 
descending order for five years.

• Managerial subsidy of  
Rs.1800/- is awarded to 
Primary Fisheries Co-
operative society which are not 
groups sponsored descending 
order for five years.

• Managerial subsidy of  
Rs.2000/- is awarded to 
Primary Fisheries Co-operative 
society descending order for 
five years.

• Managerial subsidy of  
Rs.12500/- is awarded to 
District & Regional Fisheries 
Federation descending order 
for five years.

• Fisheries co-operative 
societies are awarded 
Managerial Share Capital 
amounting Rs.10,000/- 
or limited to 3 times of  
concerned societies share 
capital.

7) Reimbursement of  VAT on 
HSD
Fishing 
Boat

Ceiling Limit 
of  Diesel Used 
(Litres)
Daily Annual

1 Cylinder 12 3600
2 Cylinder 20 6000
3 Cylinder 30 7500
4 Cylinder 96 20160
6 Cylinder 170-230 35700

 Value Added Tax (VAT) on 
Diesel oil for mechanized 
fishing boats is being 
reimbursed from April 2005 

 (In Mumbai area 35 % and out 
of  Mumbai area 31 %).
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Fisheries and Coastal Economies
Dr. Dhananjay Samant

Chief  Economic Advisor, MEDC

Introduction 

Millions of  people worldwide 
… including in India … rely on 
the blue economy as the primary 
source of  their employment 
and food. Around 60 million 
people are employed worldwide 
in fishing (39 million) and fish 
farming (20.5 million). But 
fishing activities now need 
to be regulated. According 
to the World Bank, more 
than $80 billion in foregone 
economic benefits are being lost 
annually due to overfishing and 
overcapacity. Additionally, critical 
fish habitats are now under huge 
pressure due to pollution, coastal 
development, and destructive 
fishing practices undermining 
fish stock recovery. Improving 
fisheries management, investing 
in sustainable aquaculture, and 
protecting key marine habitats 
is the need of  the hour. That 
is the only way to restore 
the productivity of  the blue 
economy and generate benefits 
worth crores of  rupees, while 
ensuring economic growth, food 
security and employment for 
our coastal communities. Given 
the length and innate potential 
of  India’s coastline, that will 
form the core of  a sustainable 
business model. Engaging 
local coastal communities in 
conservation, restoration and 
sustainable management of  their 
natural habitats can provide them 
needed income in the short-

run, while building the required 
socioeconomic resilience in the 
long-run. 

Protecting the ecosystem 

Overfishing in coastal regions 
can impact entire ecosystems. 
It can change the size of  the 
remaining fish as well as how 
they reproduce and the speed at 
which they mature. Overfishing 
creates a systemic imbalance that 
could potentially distort the food 
web and lead to a loss of  other 
important marine life, including 
many rare and environmentally 
important species like various 
forms of  turtles, algae, seaweeds 
and corals. 

Overfishing is closely related 
to bycatch – the capture (and 
often, destruction) of  unwanted 
sea life while fishing for some 
other species. This too is a 
serious marine threat causing 
the needless loss of  billions of  
fish along with hundreds of  
thousands of  sea turtles and 
cetaceans. The damage done by 
overfishing goes way beyond the 
marine environment. Billions of  
people … especially the most 
socioeconomically vulnerable 
in the world … rely on fish for 
their primary source of  protein, 
and fishing is the principal 
source of  livelihood for millions 
in coastal areas worldwide. This 
is something that policymakers 
globally should never forget. 

The good news is that many 
people globally who make a living 
catching, selling and buying fish, 
are now working with NGOs and 
other like-minded organizations 
to improve how their world 
manages and conserves the 
scarce blue economy resources. 
There is an increasing demand 
to reform fisheries management 
globally, focusing on sustainable 
practices that not only conserve 
ecosystems, but also sustain 
livelihoods and ensure food 
and nutrition security to coastal 
communities. The infusion 
of  technology in fisheries 
management is also helping to 
reduce wastage and make marine 
operations more efficient, thus 
benefiting all stakeholders. 

Conclusion

The demand for fish continues 
to increase throughout the 
world, implying that ever more 
businesses and jobs are now 
dependent on the existing stocks. 
Fish ranks as one of  the most 
highly traded food commodities 
globally and fuels a $362 billion 
industry. Millions of  people in 
coastal communities all over 
India depend on the fishing 
industry for their livelihood, 
and in the post-Covid world we 
need to create hope for them 
by building their future in a 
sustainable manner. Time is not 
on our side and prompt action is 
now necessary.

Macro Musing
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List of  Maharashtra cities and their 
contribution in GDP

1) Division Wise Contribution 
in GDP

Division 
Name

GDP (In 
Crores)

Konkan 7,20,827
Nashik 2,42,326
Pune 4,30,565
Aurangabad 2,10,815
Amravati 1,11,537
Nagpur 1,73,237
Total 1,889,307

2) Konkan Division
City Name GDP (In 

Crores)
Mumbai 3,65,626
Thane 2,69,821
Raigad 49,271
Ratnagiri 23,000
Sindhudurg 13,109
Total 7,20,827

2) Nashik Division

City GDP (In 
crores)

Nashik 94,369
Dhule 23,196
Nandurbar 13,063
Jalgaon 47,063
Ahmednagar 64,604
Total 2,42,326

3) Pune Division

City GDP (In 
Crores)

Pune 2,16,111
Satara 42,378
Sangli 41,592
Solapur 65,173
Kolhapur 65,311
Total 4,30,565

4) Aurangabad District
City GDP (In 

Crores)
Aurangabad 51,929
Jalna 20,627
Parbhani 18,821
Hingoli 12,980
Beed 26,277
Nanded 33,949
Osmanabad 17,688
Latur 28,544
Total 2,10,815

5) Amravati Division
City gDP (in 

Crores)
Buldhana 21,965
Akola 21,040
Washim 11,009
Amravati 32.336
Yavatmal 25,187
Total 1,11,537

MEDC Research Team

Economic Feeds
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6) Nagpur Division

City GDP (In 
Crores)

Wardha 16,983
Nagpur 93,006
Bhandara 12,689
Gondia 13,529
Chandrapur 28,780
Gadchiroli 8,250
Total 1,73,237

 

Cities and their GDP

City GDP (In 
Crores)

Mumbai 3,65,626
Thane 2,69,821
Raigad 49,271
Ratnagiri 23,000
Sindhudurg 13,109
Nashik 94,369
Dhule 23,196
Nandurbar 13,063
Jalgaon 47,063
Ahmednagar 64,604
Pune 2,16,111
Satara 42,378
Sangli 41,592
Solapur 65,173
Kolhapur 65,311
Aurangabad 51,929

Jalna 20,627
Parbhani 18,821
Hingoli 12,980
Beed 26,277
Nanded 33,949
Osmanabad 17,688
Latur 28,544
Buldhana 21,965
Akola 21,040
Washim 11,009
Amravati 32.336
Yavatmal 25,187
Wardha 16,983
Nagpur 93,006
Bhandara 12,689
Gondia 13,529
Chandrapur 28,780
Gadchiroli 8,250
Total 1,889,307

Economic Feeds
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