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Revisiting agriculture policies 

It is the fifth anniversary edition of SMART 
AGRIPOST. The publication completes 
four years of its journey. During last four 
years, it has covered many emerging issues 
starting from government’s announcement 
about doubling farmers’ income to national 
agriculture market (e -NAM) to Pradhan 
Mantri Fasal Bima Yojana (PMFBY) to Rashtriya 
Gokul Mission to agriculture startups in India. 
We have reproduced some of the important 
articles and interviews from our past editions.

Farmers were the worst hit during 
demonetization process. Whether it reduced 
corruption or not, it certainly affected the 
farming community who had to sale all their 
commodities at a throw away price as traders 
and consumers did not have liquidity to pay. 
They did not have cash to buy inputs to apply 
in the field.

The PMFBY and eNAM which hold key to 
transform the agriculture sector need to 
be given greater attention. Sometimes the 
government receives criticism due to delay in 
settlement of insurance claims in time. There 
needs to be improvement in crop cutting 
experiments by adopting new technologies. 
The market reform programmes have to 
be expedited in consultation with state 
governments for better result.

Another program which the government 
claimed to be transformational is introduction 
of soil health card. Though the idea was good, 
yet lack of awareness and paucity of soil testing 
labs resulted in failure of this programme.  
Samples are lying for months together without 
being touched due to logistic issues.

smartagripost@gmail.com
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Likewise, the Rashtriya Gokul Mission, aimed 
at promoting indigenous breed of cows, and 
Blue Revolution need to have more attention 
and funds to gain momentum.

Government schemes are made from time to 
time for agriculture and allied sectors. What 
worries most is that many schemes lose focus 
before these are grounded or implemented. 
It is not only happening during NDA 
government, it was also happening earlier in 
UPA and other dispensations.

Since farmers are being viewed from 
political dividend perspective, governments 
do experiment with them often. Apart 
from that, agriculture is a highly localized 
subject. Sometimes the policy makers fail to 
understand the ground realities. Agriculture 
experts or economists express their concerns 
from time to time.

It is time to review agriculture policies. There 
are serious issues of increasing fragmented 
land holdings in the country. Investments in 
infrastructures like irrigation, cold storage 
and market linkages are to be increased.  It 
is imperative that farmers are empowered to 
follow agronomical practices which enable 
them discovering of better price. Quality of 
higher education in agriculture and allied 
sectors and extension services need to be 
strengthened.

Farmers know the solution. Trust them. 
Technocrats understand better than 
bureaucrats about the practices and processes 
in the field. Involve them in decision making 
process. Solution to agriculture crisis in 
India lies in proper grounding of announced 
schemes.
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COVER STORY

Agri Startups in India 
and their sustainability

Background
Ever since Prime Minister of India 
announced Start Up India Action Plan in 
January 2016 with a targeted investment 
of INR10,000 Crores till 2025, emphasis 
on Startups has come to the centre stage. 
More than 50 Government Schemes 
are announced to support Startups and 
incubators for Startups increased by 40 per 
cent.  India now stands second to USA in 
number of startups joining the market. 

All is not well, though. While investments 
attracted by the likes of FlipKart, Paytm, 
Uber and several others are encouraging, 
data on number of Startups shutting down 
is a cause of concern.  While IBM Institute, 
in 2016 estimated a failure of 90 per cent 
of the start-ups (IBM, 2016), NASSCOM 

in 2017 estimated a five year Startups 
mortality at 75 per cent, after first inception 
of capital (NASSCOM, 2017). Since 
2015 (till 2017), 1503 Startups (Forbes, 
2017) are reported to have been closed 
in India. Average life span of an Indian 
Startup is estimated to be 1.6 to 1.9 years 
(NASSCOM, 2017).   

Of 100 Startups emerging in India, 11 
are from agriculture sector and 43 are 
technology based. Startups’s ability to 
create value in time, space and form is 
indisputable and agriculture sector is no 
exception. The trends of mobile revolution, 
cloud computing, automation, internet 
of things etc., are steering the growth of 
Startup emergence in India including the 
ones in agriculture sector. 

Since 2015 (till 2017), 1503 Startups (Forbes, 
2017) are reported to have been closed in 
India. Average life span of an Indian Startup is 
estimated to be 1.6 to 1.9 years (NASSCOM, 
2017).

More than 50 
Government 
Schemes are 
announced to 

support Startups 
and incubators for 
Startups increased 

by 40 per cent.  
India now stands 
second to USA in 

number of startups 
joining the market.

Supporting Agri-Startups
Agri Startups are not standalone. Challenges 
in agriculture and allied sector are analysed for 
solutions by young entrepreneurs to identify avenues 
of technology use and foresee opportunities to 
create value and generate revenues in agriculture 
markets.. Various challenges predominant in Indian 
Agriculture sector include yield pressures, pesticide 
resistance, soil degradation, land fragmentation, 
low investment capacities of the producers, climate 
change etc,.

Added to this, emerging needs for - renewable 
energy sources, stress resistant genetic pool; and 
changing trends of consumption including demand 
for organic products, meat substitutes, safe foods, 
cross culture food habits, are offering a breeding 
ground for astute individuals to create value to the 
vast consumer base.  

Agri Startups and their sustainability
Among various Startups sprouting in the Indian 
markets, twenty four per cent belong to ‘B2B’ 
(Business to Business) segment . If we were to 
consider ‘Cultivators’ as Business Segment (as 
against the popular view of agriculture as livelihood) 
and Startups were to make a B2B transaction with 
the cultivators, Startups are bound to fail.  Average 
per capita income of a rural household (where all the 
cultivators are based) is half the per capita income 
of urban household (GoI, 2018). An average Indian 
farmer (read as cultivator) makes INR6426 per 
month with 56 per cent debt (The Hindu, 2014).

India is a consumer centric economy. Food being 
the basic necessity to live, agriculture commodity 
prices are highly regulated and protected from the 
influence of spikes in market demand – surplus 
trends. While the prices of all other commodities 
have increased by leaps and bounds in independent 
India, agriculture commodity prices experienced a 
miniscule growth rates, perhaps in the interest of 
the consumers, against the interest of the producers 
(read as cultivators).  Any Startup business model 
that counts on incomes / profit from farm enterprises 
to be paid by the cultivator is bound to fail. 

If Startups were to create value to cultivators through 
one’s technology, it is necessary to have creative 
business models where in services are rendered to 
cultivators while the income is generated from other 
supply chain players. Take the example of Startups 
that offer technology driven services, reaching out 
to large cultivators at low cost while creating value 
to the corporate bodies, hold promised to be viable.  
Thus, the Startup Technologies that offer agri advisory 
(read as Good Agriculture Practices) from private 

sector entities to the cultivators, that aid in estimating 
the commodity quality, quantity (read as production) with 
precision, aggregation, are here to stay. 

Similarly, technologies that offer logistic services to the 
cultivators through delivery of good quality agri-inputs 
from private sector entities, drawing margins from the 
private sector can potentially achieve sustainability.  

In spite of several attempts by the government and 
private sector in bringing efficiency into the agriculture 
markets, supply chains remained conventional to say the 
least. Emergence of e-NAM, prevailing operations of 
electronic exchanges that trade agriculture commodities 
have largely remained islands of success. This is due to 
the complex stakeholder ecosystem of agriculture supply 
chains (especially traders or middlemen); absence 
of trade-able quality standards (for many agriculture 
commodities), absence of technologies transparently 
measuring their quality and less than optimal standards’ 
enforcement; restricting the mainstreaming of several 
intermediaries into agriculture value chains. Till the time, 
these standards are enforced and the value chains are 
streamlined, neither the popular innovations in agriculture 
markets such as eNAM and electronic exchanges, nor 
AgriStartups can create value to these intermediary 
stakeholders, impacting the overall efficiency of 
agricultural value chains. Policy breakthrough on these 
lines is essential for AgriStartups to emerge and survive. 

AgriStartups, given the nascent stage of evolution in 
India, largely are ‘service’ oriented (EM3, SatSure, Intello 

Despite several initiatives by Union as well as different state 
governments to encourage startups in India, all is not well. Long 
gestation period coupled with lack of proper investment and 
policy support threatens their chances of survival. 

Sai Krishna Nanduri, CEO, National Skill Foundation of India
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High cash burn rate 
is widely reported 

as a critical 
challenge faced by 
Startups in general, 

in the Indian 
Startup Ecosystem 

particular.

Labs, Oxen, Stellaps, U Farm Technologies 
etc.,) than ‘production’ oriented.  Barring 
the efforts of ICAR through its subsidiary 
Agrinnovate India and few others such 
as Barrix, Cryagen, Kriya Labs etc,. 
AgriStartup ecosystem largely is providing 
services ranging from advisory, decision 
support systems to logistics. However, 
opportunities of creating value from waste 
and creative use of productive inputs such 
as manpower, land and water to churn 
out innovative and integrated production 
systems, are yet to be explored by 
Country’s AgriStartup ecosystem. Certain 
efforts of Vertical Farming are noteworthy, 
though.  Committee on Doubling of 
Farmers’ Income delineates a whole array 
of such production system opportunities in 
agri and allied sectors (refer to Volume IX 
of the report on ‘Secondary Agriculture’). 
Technology and process innovation by 
Startups in Agriculture Sector has immense 
potential to succeed and remain viable. 

Learning from Startup failures
High cash burn rate is widely reported as 
a critical challenge faced by Startups in 
general, in the Indian Startup Ecosystem 
particular.  By virtue of long gestation 
periods in realising profits, not before 5 
years of their inception in most cases, lag 
between cash burnout and investment 
from investors, Startups in India face high 
mortality.  They run out of the runaway 
before they enter growth phase. 

Political economy of India, where in 

consumer centric policies restrict price 
realisation (through export restrictions and 
free import policies for major commodities), 
limit the sustainability of AgriStartups. It is 
often realised that the commercialisation 
challenges in agri space are understated. 
Added to this woes, inaccessible and 
unreliable market data including prices, 
profitability estimates and standard unit 
economics across geographies and 
contexts challenge the efforts of Startup to 
pivot a business model with appropriate 
and realistic assumptions.  

To beat the ecosystem challenges, it is 
imperative that Startups start with low risk, 
high profit contexts to be able to sustain 
themselves rather than taking the ecosystem 
challenges head on, especially when the 
market is still to win the confidence of 
policy makers and creating a favourable 
ecosystem for AgriStartups to survive. 

More often than not, considering the large 
workforce dependant on agriculture as the 
customer base, the demand is usually over 
estimated ignoring the fact that cultivators 
can pay only when they generate surplus 
at farm level. In this scenario, AgriStartups 
can only stay sustainable if their business 
models integrate public sector that 
constitutes the biggest extension and 
technology development system in the 
country.

(The author is the Chief Executive Officer at 
National Skill Foundation of India. Vvziews 
expressed are his personal.)

Resource to root
‘Apart from expanding into new retail product, spices 
and fresh fruit business, we promote solutions for water 
availability to farmers through integrated approach 
and try to fulfill the vision of our founder by ensuring 
smiles on the face of farmers’, says Ashok Bhavarlal 
Jain, Chairman and Ajit Bhavarlal Jain, Joint Managing 
Director, Jain Irrigation Systems Ltd, in a special joint 
interview to Pravash Pradhan, Editor, SMART AGRIPOST.

Q.  It has been nearly three years from 
now the Founder of Jain Irrigation has 
passed away. How do you want to carry 
out his vision?

Ans. His vision is ‘Leave this world better 
than you found it.’ His vision covers a very 
vast area. It is unparalleled. For us there 
can be no change in the vision. So we are 
working and will work on that vision. He 
also believed another philosophy ‘Work is 
life and life is work’. Even after his demise, 
his teachings are with us. I and my brothers 
have worked with him for last 35 years. 
There is no need of doing something 
different from that vision. He was of the 
belief that the happiness on the face of 
farmers and smile on their face was the 
biggest award for him. This award is of 
paramount importance. We want to carry 
forward that vision and want to see smile 
on the face of farmers and make them 
happy. 

Q.  It is told Jain Irrigation is a Total Agri-
Service provider. Please explain in detail 
the various type of agri-service you are 
providing presently.

Ans. Jain Irrigation is One Stop Shop for 
complete Agri Value Chain. We provide 
high Tech Agri Inputs like Creation of Water 
resource through Rain Water Harvesting 
Projects for farm pond, rechargeable 
wells, check dams, etc, Drip and Sprinkler 
Irrigation Systems, green house and poly 
house protected cultivation technology, 
hydroponics and Aeroponics cultivation, 
vertical farming, high tech planting 
materials like tissue culture plants for 
various crops like banana, pomegranate, 
strawberries, guava, citrus, seed potatoes 
and onions, coffee, etc. Jain Irrigation is 
world leader in tissue culture technology 
and capacity. This has helped farmers to 
increase crop productivity, improved quality 
and brought sustainability to farming.

Integrated 
Irrigation Solutions 

developed by 
Jain Irrigation has 
helped increase 

water use 
efficiency from 
30-35 percent 

to almost 85-90 
percent.

INTERVIEW
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We also provide training and advisory to farmers using 
IoT and digital technology as well as through one 
to one contact with our extension workers. We have 
developed and implemented JainGAP, a system of 
Good Agricultural Practices for small holders, which is 
recognized by Global GAP authorities. We undertake 
contract farming with more than 8000 farmers as a 
buyback and we process various fruits and vegetables 
and spices using most modern processing technology 
like Aseptic Processing, IQF and Frozen, Dehydration, 
etc. 

Q.  The new catch phrase under Pradhan Mantri 
Krishi Sinchai Yojana is ‘Per Drop More Crop’. Under 
the current set of assumptions as envisaged in the 
scheme, can micro-irrigation really ‘save water’ and 
boost ‘crop yield’?

Ans. Our water management technology and integrated 
approach in water use has helped save upto 70 percent 
water, which can be used for irrigating additional farm 
land. Integrated Irrigation Solutions developed by Jain 
Irrigation has helped increase water use efficiency 
from 30-35 percent to almost 85-90 percent. Using 
rain water harvesting technology, combining with on 
farm drip irrigation systems and modern agronomic 
practices, it is possible to provide water to every farm.  

As we provide water to plant roots as per the need of 
the crop, the yields improve. MIS has helped increasing 
water productivity in several crops, including crops like 
sugarcane, banana, paddy and wheat which are water 
guzzling crop. There is saving of water to the extent 
of 70 percent with increase in crop productivity to the 
extent of 230 percent depending upon various criteria 
and factors.

Q. Micro irrigation is still restricted to better off 
farmers or farmers who are little bit aware. In your 
view, what more needs to be done by the government 
so that it gets popularized?

Ans. Micro irrigation is being adopted by all farmers 
- Small or Big. Now Micro Irrigation is being adopted 
in big way not only fruits and vegetable but also for oil 
seeds, pulses, rice, wheat, sugarcane, cotton etc. Only 
North, East and NE regions are lagging behind. Both, 
Central and State Governments have been promoting 
micro irrigation by providing subsidy to farmers for the 
MIS purchase, however the subsidies, many a times, do 
not come in time. MIS should be made mandatory for 
all. This should be a national priority, both Agriculture 
and Water Resources ministry should treat this as 
priority and consider Micro Irrigation as extension of 
Irrigation Project. Government should treat MIS as an 
infrastructure industry. This will help create additional 
irrigation potential at minimum investment.

Q. Availability of 24x7 power supply for agriculture 
in rural areas is still a dream. Solar water pumps 
should have gained wide acceptance. What is your 
experience in this regard? Why has it not got the 
desired acceptance as yet?

Ans. Solar power is sustainable and much cleaner. It 
can be created anywhere and this in situ creation of 
power for pumping water for agriculture is ideal in a 
country like India where sunshine is abundant. 

The lower acceptance is due to higher initial capital 
cost, but if you spread the cost over a period of time 
the cost of solar power is much cheaper. Farmer can 
sell the excess power generated to the grid. In fact 
solar power can be third crop for the farmers if farmer 
takes crop under properly oriented solar panels. Jain 
Irrigation has developed the technology for integrated 
solar farming systems. Jain Irrigation is pioneer and 
leader in providing solar pumps for irrigation in India.

Q. It is told the Poorigali Integrated Micro Irrigation 
Project you are implementing is based on the concept 
of ‘Resource to Root’. Please explain how it works.

Ans. Under integrated Micro-Irrigation project, the 
Resource to Root concept is used. Under this concept, 

the water from resource, be it dam of 
river or pond, the water is conveyed using 
HDPE pipe line to the field gate instead of 
open canal system. There is no leaching, 
evaporation and theft loss. Moreover the 
water discharge can be controlled by valve 
and hence only required amount of water 
is provided, which can be metered and 
priced. From field gate the water can be 
provided to the roots of the plants by using 
MIS. 

Integrating water conveyance through 
pipes in combination with MIS, can 
increase water use efficiency to more 
than 90 percent. We can also provide 
fertigation through MIS. i.e. using liquid 
fertilizers through drip. Doing so you can 
save almost 30 percent fertilizers and as 
the fertilizers are provided directly at root 
zone, the fertilizer use efficiency is also 
higher. The pumping of water can be done 
using solar pumps.

Q. Please tell us about the operations and 
achievements of your subsidiary company 
Jain Farm Fresh Foods Ltd (JFFFL) and 
NBFC Sustainable Agro-Commercial 
Finance Ltd (SAFL). What are your plans 
for expanding their area of operation?

Ans. Jain Irrigation has established a 
subsidiary- Jain farm Fresh Foods Limited 
by separating the food processing division. 
JFFFL does buy B2B from farmers using 
contract farming. All the contract farmers 
are GAP certified with complete traceability 
and safety. JFFFL also buys huge amount 
of raw material from farmers, traders and 
open market. About 5 lakh tonne of fruits, 
vegetables and spices are procured for 
processing using most modern technology- 
like Aseptic processing, IQF and frozen, 
dehydration. We are world leaders in 
mango processing and second highest in 
onion dehydration. Recently we have also 
started processing spices using State of the 
Art technology.

JFFFL has recently ventured into business 
to consumer sector. We have introduced 
consumer friendly packs of our products 
for whole fruit as Fru2go, frozen pulps 
as Aamras, frozen strawberry and Jamun 
pulp, dehydrated onion and garlic, spices 
and spice mixtures, etc.

JFFFL also has started export of Fresh 
Banana to Middle East market. We hope 

to have great potential in our new business 
ventures in retail product, spices and fresh 
fruit business.

Our NBFC, SAFL, has been doing a great 
job of timely providing credit at competitive 
costs to farmers buying agricultural inputs. 
SAFL provides bridge loan till the farmer 
gets subsidy from the Government. This 
has helped farmers as well as the company 
for better business. Initially our SAFL activity 
was mostly around Maharashtra State but 
now we spread our activity to other states 
and will operate pan India in future.

Q. Whether doubling of farmers’ income 
by 2022 is a realizable goal? In which way 
your company is contributing to realize the 
goal?

Ans. Doubling farmers’ income by 2022 is 
very much possible if farmers use modern 
agricultural practices, modern irrigation 
practices, precision agriculture, and 
efficient resource management, use of high 
value crops, smart agriculture and reducing 
cost of cultivation. Farmer’s income can be 
increased if farmer also does allied activities 
like animal husbandry, value addition by 
way of grading, packaging and primary 
processing. Farmer should link his farming 
activity to marketing and processing units 
through contract farming. He should also 
venture into cluster production through 
Farmer Producers Companies.

Q. Given the agrarian crisis facing the 
country, how do you visualize the growth 
of agriculture and the future of farmers? 

The technology 
and products 
developed by 

Jain Irrigation has 
changed lives of 

millions of farmers 
and these farmers 
are not part of the 

crisis. We have 
shown the way 

how a small and 
marginal farming 

can also be 
profitable.
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What are your prescriptions to improve 
the lot of farmers, especially small and 
marginal farmers, in the country?

Ans. Agrarian crisis of today is due to 
multiple and complex factors. These include 
– traditional and outdated technologies of 
farming which are not resource efficient, 
dependence on monsoon for water, non-
availability of credit in right time and in 
required amount, access to market and 
timely off take of farm produce by trade, 
seasonal glut in the market.

Some of these factors can be easily worked 
out by proper planning. Jain Irrigation 
has the model and one stop shop across 
value chain. The technology and products 
developed by Jain Irrigation has changed 
lives of millions of farmers and these 
farmers are not part of the crisis. We have 
shown the way how a small and marginal 
farming can also be profitable. We have 
been doing lot of hand holding of farmers 
and this has helped them.

Q. What are going to be the priority areas 
of your company during 2019?

Ans. Our priority in 2019 includes 
promoting solutions for water availability to 
farmers through integrated approach like 
Resource to Root by working hand in hand 
with stakeholders, introducing precision 
and smart farming to farmers, use of high 
value crops and buyback of produce from 
the farmers, and resource efficient farming.

Q.  Lastly, you are planning for a world 
class water university which the founder 
had dreamt of. When will the university 
start? Please tell us briefly. 

Ans. All over the world there is no water 
university. There is only one institute in 
Holland. We want to set up the university 

in joint venture with that institute. We are 
planning to work with them and our talks 
with them are in its final stage. 

Water crisis all over the world is known 
to everybody. We believe that we have to 
work on every drop, whether it is drinking 
water or waste water or sewerage water. 

The university will be named as Bhavarlal 
Jain University. Actually it was my father’s 
wish. He wanted to start the university before 
he left this mundane world. It is a part of 
his social will. It was the last project he had 
dreamt of. Now, it is our responsibility to 
fulfill his dream. 

Apart from water, Bhavarlal Jain University 
will also work on food, rural development 
and non-conventional energy. We will start 
the construction work in 2019 and the 
academic year will start in 2020. We will 
start a two year course, one year in India and 
next year in Holland. Further, we are also 
discussing with two American universities 
for working on smart agriculture. 

Our priority in 2019 
includes promoting 
solutions for water 

availability to 
farmers through 

integrated approach 
like Resource to 
Root by working 

hand in hand with 
stakeholders, 
introducing 

precision and smart 
farming to farmers, 
use of high value 

crops and buyback 
of produce from 
the farmers, and 
resource efficient 

farming

GUEST COLUMN

Revitalizing Cooperatives

Context
Co-operatives have a distinctive feature 
of their own and are based on the co-
operative principles, values and identity. 
Members of co-operatives have a common 
socio-economic interest and they use this 
democratic organization to pool their 
resources by making self-help effective 
through mutual aid and by strengthening 
the bonds of moral solidarity between 
them. With its grass-root level presence, 
the co-operatives are capable of ensuring 
the long-cherished golden objective of the 
establishing an equal, egalitarian, just and 
prosperous society.

India’s cooperatives follows the ideologies 
of voluntary and open memberships, 
collective and community development, 
freedom of economic operation and 
members’ economic participation. These 
entities have access to much lesser quantity 

of capital vis-à-vis large corporate entities 
– be it domestic or global. In a country 
like India where distribution of income 
and wealth is severely skewed in favour of 
rich and large corporate houses, effective 
and efficient operation of small business 
entities like cooperatives require enormous 
investments in cooperative education, 
research and training.

Cooperative Development: Issues & 
Challenges
Co-operation brings together people on 
the basis of equality for the promotion of 
their economic interest. Major issues which 
limit the growth of co-operatives in India 
into successful economic and business 
houses are:

Lack of effective and efficient unit level 
leadership in the co-operatives creates 
confusion in devising and implementing 

Co-operation brings 
together people on 
the basis of equality 
for the promotion 
of their economic 

interest. 

Imparting right kind of capacity building trainings and exercises 
to the Indian Cooperatives will unleash their inner potentials 
towards accentuating equalities in income and wealth amongst 
the members of such cooperatives. 

Dr . K K Tripathy, Director, VAMNICOM
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clear policies to carry out programmes and 
activities without having any confrontation 
with the Government.

 y  Lack of transparency and accountability 
in the co-operatives needs to be 
given the foremost priority and the 
co-operatives should not lose their 
unique identity for the sake of getting 
easy money or patronage of facilities 
offered by Government or any other 
third party

 y  Absence of clear, well defined roles and 
functions including code of conduct of 
elected officials in a co-operative set 
up.

 y  Lack of focus on the basic values 
and co-operative principles in the 
operations of the co-operative units.

 y  Lack of professional and management 
competency in different tiers of co-
operatives

 y  Political and bureaucratic influence 
over the co-operative system

 y  Lack of technology adoption by co-
operatives

 y Inflexibility in operation has restricted 
the co-operatives to diversify their 
products.

 y Lack of professional training to co-
operative staff

Cooperative Education & Training
Cooperative education and training play 
significant roles in successful working of the 
cooperatives. The Cooperative Sector in 
India has emerged as one the largest in the 
world with 5.95 lakh Cooperative Societies 
of various types with a membership of 
2.49 cr.  as on 31.3.2008. Around 97 % 
of India’s villages are covered under the 
cooperatives fold and about 67 % of the 
rural households are the members of the 
cooperative institutions. As per National 
Cooperative Union of India (NCUI 2007-
08) statistics, there were 21 National 
Level Cooperative Federations, 386 State 
Level Cooperative Federations, 3,111 
District Level Cooperative Federations in 

The Cooperative Sector in India has emerged as one the largest in 
the world with 5.95 lakh Cooperative Societies of various types with a 

membership of 2.49 cr.  as on 31.3.2008. 

operation in the country during 2007-08.  
Considering the spread and outreach of the 
cooperatives, concerted efforts are being 
made by the National/State Co-operative 
Unions, State and Union Governments to 
ensure adequate cooperative education 
and training infrastructure in the country.

‘Cooperative Societies’ is a state subject 
under entry 32 of the Second List of the 
Seventh Schedule of the Indian Constitution. 
Co-operative societies except the multi-
state cooperative societies are governed 
by the State Cooperative Societies Acts 
enacted by the respective States.

The responsibility of cooperative education 
and training in the States / UTs has been 
vested with the State Cooperative Unions. 
As the State Cooperative Unions are not 
adequately equipped to provide co-
operative education and training as per 
the sectoral requirements, the Government 
of India provides 100 percent financial 
grant to National Council for Cooperative 
Training (NCCT) for conducting co-
operative training programmes in the 
country through Vaikunth Mehta National 
Institute of Cooperative Management 
(VAMNICOM), 5 Regional Institutes of 
Cooperative Management (RICM) and 
14 Institutes of Cooperative Management 
(ICM). It also provides NCUI 100% 
grant-in-aid for implementation of the 
special component for intensification of 
cooperative education and 20% grant 
for other approved activities like general 
cooperative education programmes, 

education programmes for women etc. 

Government of India also provides 
assistance under the scheme to the Junior 
Cooperative Training Centres (JCTCs) in 
the States /UTs, through NCUI, to train 
the personnel working in the cooperatives 
at the grass-root level. The cooperative 
education and training provided by NCCT, 
NCUI, State Cooperative Unions and JCTCs 
is expected to strengthen the cooperatives 
in the country and assist to professionalise 
the working of cooperatives. It also creates 
awareness amongst the members about 
their duties, rights and responsibilities 
which in turn help in promotion of the 
cooperative societies.

Capacity Building
Capacity building entails the development 
of individuals through human resources 
development and training and institutional 
growth by improving organizational 
structure and management systems.

In India, with passage of time, many sector-
specific training and research institutes 
have come up with a view to cater to the 
needs of their clients. Though the capacity 
building structures of the cooperatives are 
quite adequate and exist at the National as 
well as State and Regional levels, absence 
of timely and periodical assessment and 
review of the in-house core institutional 
activities has not ensured credibility, 
viability and sustainability of specialized 
and sector-specific training and research 
institutions.

‘Cooperative 
Societies’ is a state 
subject under entry 
32 of the Second 

List of the Seventh 
Schedule of the Indian 

Constitution. 
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Though the NCCT training institutions 
offer a wide variety of programmes of 
cooperatives at different levels in various 
States, an analysis shows that there is 
a greater need of demand orientation 
of these institutes and also a greater 
willingness on the part of the cooperatives 
to use the capacity building opportunities 
offered by these specialised institutes. 
Training, computerisation and digitisation 
of cooperative staff have emerged as 
important needs in the country. Mass 
education campaigns on cooperatives, 
their principles and management have not 
presently been accorded priority in these 
institutions rather, only operational needs 
of some running cooperatives are being 
catered to.

Over the years, the basic responsibility 
of co-operative capacity building vested 
with VAMNICOM, ICMs/RICMs etc.was 
reduced only to announce and conduct 
training programmes [even though such 
programmes were not need-based and 
not relevant to core cooperative themes] 
and to offer consultancy services in many 
subjects other than the mandated ones. 
The training and research quality started 
deteriorating as there was hardly any 
rigour in the research works conducted in-
house and lack of integration of relevant 
research inputs with training programmes, 
their methodology and content. Lack of 
initiatives in designing innovative and 
need-based training programmes and 
management development trainings in 

cooperatives have led to the reduction in 
the client base of these specialized training 
institutes spread across the country.

Possible Interventions
The author had detailed interactive 
discussions with the heads of a select 
National Level Co-operative Federations 
and a few State Registrars of Co-operatives 
on the possible interventions to ensure an 
effective capacity building framework for 
Indian Co-operatives. The major points 
of recommendation which could be 
considered for further action are:

 y  Scientific, rigorous and timely 
assessment of training need at the level 
of Sectoral co-operatives, individual 
employees & board members and the 
jobs along with activities attached to 
the jobs.

 y  Overhaul of existing course curriculum 
to make it user-friendly with a special 
focus on practical orientation with 
success stories/case studies etc.

 y  Laying more focus on field level/ 
practical training rather than class-
room training

 y  Training programmes should be 
of a longer duration giving equal 
thrust to the theoretical and practical 
aspects and should contain updated 
information to make the middle level 
management and the officers of the 
societies efficient.

 y  Specialised short term, medium term 
and long term training and capacity 
building programmes should be 
planned and implemented for middle 
level management and officers of 
National Federations of Cooperatives 
in association with IIMs, NCDC’s 
Laxman Rao Inamdar [TOPIC] institute, 
BIRD, RBI-CAB etc.

 y  Appropriate linkages with international 
cooperative institutions to instill 
professionalism in Indian cooperatives.

 y  Setting up a dedicated cell to identify 
appropriate training, research and 
management education need, to 
formulate training plans, model policy 
and to zero in themes of Co-operative 
research

 y  Chief executives of cooperatives should 
nominate the right candidates for 
the right kind of training and provide 
feedback to the training institution 
at least a month after the training 

programme is concluded about the 
overall effectiveness of the training 
programme.

 y  HR planning and capacity building 
plans should go together.

 y  Identify training modules for each 
type of cooperatives. Trainers’ training 
programmes should be planned and 
relevant training modules be prepared 
and updated regularly for sectoral 
cooperatives.

 y  Conduct research studies at regular 
interval cutting across sectoral 
cooperatives in association with 
national level federations and RCSs of 
States/UTs.

 y  Strengthen statistical wings of ICM/
RICM/VAMNICOM and establish 
an effective data-centre of Indian 
cooperatives for future data based 
scientific research.

 y  Detailed interaction/discussion to 
be organized with RCSs, Training 
Institutions (ICM/RICM/VAMNICOM) 
and National Federations in 
VAMNICOM at least twice in a year 
to formulate annual training calendar 
and to take stock of the training 
programmes being implemented for 
ensuring mid-course corrections, if 
any.

 y  Sector-wise training need assessment 
should be done by way of structured 
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questionnaire which could be 
responded by National State Level 
Federations and Cooperative 
Institutions.

 y  ICM/RICMs should play proactive 
roles in imparting training on various 
branches of law so that cooperative 
employees do not lag behind with their 
counterparts in other sectors.

 y  Training must have a futuristic approach 
i.e. challenges relating to cashless 
model/online mode of operation/ 
online trading, etc.

 y  Training to create talent pool in each 
type of cooperatives. If other states 
have such talent pool, the same could 
be shared.

 y  Compilation of sector-wise success 
stories of successful cooperatives and 
dissemination of such stories with the 
trainees for better adoption.

Conclusion
The co-operatives are the people’s 
institutions and their management is vested 
on the people themselves.Co-operative 
enterprises and co-operatively organised 
economic entities have tremendous 
potential in creating a viable and vibrant 
economy through inherent community 

participation and ensuring livelihoods and 
food security to all. To unleash the hidden 
and unexplored potential, efforts need to 
be taken to strengthen the capacities of 
Co-operatives by drawing up effective and 
efficient capacity building initiatives.

The Co-operatives are involved in 
diversified business activities. The need 
of the hour is to broaden the scope 
of trainings and capacity building 
programmes to all sectors/sub-sectors 
of cooperatives for achieving the larger 
interest of the Cooperative movement.
Thus, re-assessment and re-vitalization 
of the training infrastructure within NCCT 
and NCUI architecture are imperative. 
At the Institute level,  in addition to the 
credit co-operatives, adequate training 
programmes could be drawn for various 
non-credit cooperatives viz. Marketing and 
Processing, Dairy, Housing, Consumer, 
Fishery, Handloom, Labour, Industrial, 
women Cooperatives etc. to provide 
employment to the country’s million youth.

[The author is Director of the Vaikunth 
Mehta National Institute of Co-operative 
Management (VAMNICOM), Pune, 
Ministry of Agriculture & Farmers Welfare.
Views are personal. E-mail: tripathy123@
rediffmail.com]
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NCDEX Futures: Bringing a Cultural 
Shift to Indian Agri-Economy

Indian economy is now one of the fastest 
growing major economies in the world, and 
to sustain the high rate of growth, all the 
sectors of economy need to perform their 
potential.While the country has managed 
to achieve commendable agricultural 
production over the past few years, the 
benefit earned out of it has still remained 
a challenge for the farmers. The reason 
usually lies behind price drops and lower 
realization of prices. 

The continuing effort of the National 
Commodity & Derivatives Exchange 
(NCDEX), the leading agri commodity 
exchange of India has brought a new 
picture to this scenario. The Commodity 
Futures market has made gradual progress 
since the establishment of the Exchange 
in 2003. By partnering in the progress of 
every stakeholder in the commodity value 
chain,NCDEX strives towards integrating 
farmer communities into the platform.

By conducting many capacity building 
meetings and training programs with farmer 
groups, and by explaining the benefits 
of trading on the exchange platform, 
the Exchange helped farmers connect to 
regulated markets and thus enabling them 

in taking informed decisions. Beside risk 
mitigation and improved price discovery, 
it has also helped many FPOs imparting 
knowledge about new hedging tools like 
Futures and Options. This helped farmers 
across the country, slowly but increasingly, 
to start using Futures markets to sell (at 
least a part of) their produce.

Since then, NCDEX has emerged as trade 
facilitating institutions, catalysing growth 
in farmers’ income through – increasing 
market access, providing platform for risk 
management and reducing information 
asymmetry to help farmers take informed 
decisions. Instead of being discovered 
in an opaque physical market, prices 
of agricultural commodities are now 
being discovered nationally through a 
transparent, delivery based, regulated 
platform. 

During the harvest season when farmers 
across the country are battered by lower 
crop prices, futures contracts help them 
to hedge against price dips. By locking 
prices of produce even before harvest, 
Futures contract prevents farmers from 
distress sale and supports locking in their 
sell price. There have been examples of 

GUEST COLUMN

Aleen Mukherjee, Executive Vice President, NCDEX
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FPOs using NCDEX Futures platform to 
hedge their price risk and in turn getting 
10-15% higher price realization as 
compared to the prevailing market prices 
during harvest season. As of August 2018, 
around 64,309 farmers have traded on the 
NCDEX platform through 72 FPOs, and 
the FPO footprint has now penetrated to 
12 states. 

The Exchange’s initiative of getting farmers 
on the regulated market platform seems 
to be slowly catching momentum and the 
year 2018-19 has thrown up a pleasant 
surprise as far as FPO participation on the 
exchange is concerned! Recent data states 
that in just 4 months, 8 FPOs representing 
16,000 farmers across states like Gujarat, 
Maharashtra, Bihar and Madhya Pradesh 
have done repeat trades in the futures 
markets, thus reaffirming their faith and 
confidence in the hedging tools made 
available by NCDEX.

These repeat trades have resulted in 
commodities with a gross volume of 2823 
MT being traded on the platform. In gross 
value terms, it amounts to a whopping Rs 4 
crore 33 lakhs, in just over a quarter, which 
is indeed a very encouraging development 
for the Exchange.It not only shows FPO 
participation on a regulated platform, but 
a “cultural shift’ in their ways of doing 
business.

Options: complementing the commodity 
futures 

The importance of Guarseed in agri-
economy as a major contributor to revenue 
from agri-export of processed commodity 
made it a suitable to start with for Options. 
Being largely a rainfed crop and grown in 
some of the most rain deficit areas of the 

country, the price of Guarseed fluctuates a 
lot during the monsoon season. The prices 
during one season impacts the cropping 
pattern of the next season which creates a 
cobweb scenario for the farmers.  In such 
a scenario an instrument which allows the 
farmers to lock their prices before they sow 
their crop becomes very helpful.

Like Commodity Futures, the Exchange 
has launched a new hedging tool-Agri 
Commodity Optionsin Guar Seed for the 
first time in India, which can also prove to 
be a game-changer in Indian agriculture. 
It has the potential to make the commodity 
markets more efficient by providing farmers 
an opportunity to hedge and shield their 
future revenue from price fluctuations 
while locking-in a minimum price for 
their produce. Options can complement 
the existing array of commodity futures 
contracts and help enhance the efficiency 
of the market’s price discovery process, 
thus giving participants greater flexibility.

The increased participation on the 
Exchange platform brings in a clear 
picture that the synergy of collectivisation 
and technology marked in an effective 
approach to the agri-economy sector of 
the country, creating a win-win situation 
for farmers. While the commodity market is 
witnessing a dynamic phase, we foresee all 
the signals of a positive future in the months 
and years to come where NCDEX has a 
definitive role to play and stays relevant 
and impactful for all the stakeholders of 
the agri value chain, including farmers as 
well as the government. We hope with this 
step we bring more and more PRAGATI for 
everyone.

(The author is the Executive Vice President, 
NCDEX. Views expressed are personal.)
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INSIGhT

Agricultural market 
reforms in India

Over the last several years farmers are 
facing many difficulties in selling their 
agricultural produce in the markets albeit 
some improvements in the recent years. 
They mostly sell their produce to local 
traders, input dealers or commission 
agents and only a few sell their produce at 
designated regulated Agricultural Produce 
Market Committee (APMC) markets at 
block level. 

All these channels are dominated by the 
middle men who exploited the farmers 
given the farmers need for immediate 
cash and lack of market information and 
knowledge. Generally the traders and 
commission agents used to form cartels 
to put downward pressure on the farmer’s 
sale price. As a result, farmers share in 

consumer’s rupee was low. But the farmers 
share slowly increased over the last decade 
due to market reforms.

As per the Millennium Study conducted 
by Ministry of Agriculture (2004), the 
producer’s share in the consumer’s rupee 
varies from 56 to 89 percent for paddy, 77 
to 88 percent for wheat, 72 to 86 percent 
for coarse grains, 79 to 86 percent for 
pulses, 40 to 85 percent in oilseeds and 30 
to 68 percent in case of fruits, vegetables 
and flowers(Reddy 2016). 

The Government of India is encouraging 
all the states to implement the Model 
APLM Act 2017. Marketing is perceived 
as a major force that will drive agricultural 
income and help in achieving the national 
goal of doubling farmer’s income by 

There was sign of improvement in the functioning of 
the agricultural markets in India with the adoption 
of Model APLM Act, 2017 by many states in terms of 
increasing farmers share in consumer’s rupee across 
many states and crops. However, there is a need for 
increasing investment in market infrastructure, post-
harvest management facilities, and storage and cold 
chains in all APMC markets”

Dr. Amarender Reddy & Dr. DS Ramanjul Reddy 

Marketing is 
perceived as a 

major force that will 
drive agricultural 
income and help 
in achieving the 
national goal of 

doubling farmer’s 
income by 2022.
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2022. With the launching of e-National 
Agriculture Market, the government 
has also encouraged promotion of 
contract farming, direct sale by farmers 
to consumers, marketing of fruits and 
vegetable on cooperative milk marketing 
model, etc. 

New Model-APLM Act, 2017
One of the major factors that has deterred 
private players from entering the agricultural 
sector is the long pending reform of 
wholesale markets, which are regulated 
by the Agriculture Produce Management 
Committee (APMC) Act. The AMPC 
forces the farmers to sell their produce 
in government controlled marketing 
yards. While the objective of APMC was 
to regulate markets and increase market 
yards, it has acted as a major obstacle to 
private investment.

In 2017, however, the central government 
mooted a model APLM Act 2017 with 
many reforms to improve agricultural 
markets. The new act promotes direct 
marketing by farmers, establishment of 
private markets, facilitates contract farming 
to increases farmers share in consumers 
rupee. The Model APLM Act is based on 
seven pillars such as (a) allowing direct sale 
of farm produce to contract farming; (b) 
setting up of special markets; (c) allowing 
private persons, farmers and consumers 
to establish new markets outside the 
established APMCs; (d) single levy of 
market fee on sale of any produce within 
the notified area; (e) to replace license 
with registrations; (f) facilitate direct sale of 
farm produce; and (g) creation of market 

infrastructure from revenue earned by the 
APMC.

States are free to adopt/change the act 
according to local situation and implement 
it. Many states are implementing the Model 
Act fully or partially. While in some states 
there is no APMC Act in some others the 
same has either been repealed or not 
reformed. 

Review of progress across states
Purohit (2016) examined the improvement 
in the local agricultural marketing systems 
across the states based on the perception 
of the farmers, infrastructure, and farmers 
share in consumer’s rupee from 1970 to 
2008. The ranking for the major states in 
1970, 1990 and 2008 is given in Table 1. 

There was significant changes in rank 
among different states in agricultural market 
reforms for the benefit of the farmers. 
Maharashtra and Punjab witnessed a 
steady and high ranking since early 1980s. 
There was significant improvement in 
market reforms in Karnataka and Madhya 
Pradesh. 

However, relative rank of market reforms 
declined in Bihar, Gujarat and Odisha. 
Gujarat rank declined from 6th in 1970s 
to 11th in 2008 and Bihar rank declined 
from 12th position in 1970 to 14th position 
in 2008. Uttar Pradesh, West Bengal and 
Assam showed significant improvement 
in market reforms, but still their rank are 
low because of the low base. The ranking 
of Rajasthan, Haryana, Tamil Nadu and 
Andhra Pradesh are higher since early 
1970s. 
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Table 1. APMC rankings based on market reforms

Table 2.Percentage of agricultural households reporting sale for selected crops in 2012

State 1970 1990 2008 Rank change between 1970 and 2008

Maharashtra 2 4 1 +1

Karnataka 4 6 2 +2

Rajasthan 3 3 3 0

Punjab 1 1 4 -3

Haryana 5 2 5 0

Madhya Pradesh 10 5 6 +4

Andhra Pradesh 7 7 7 0

Tamil Nadu 8 12 8 0

Assam 13 11 9 +4

West Bengal 11 9 10 +1

Gujarat 6 8 11 -5

Odhisha 9 14 12 -3

Uttar Pradesh 14 13 13 +1

Bihar 12 10 14 -2

Note: 1st rank highest performer and 14th lowest performer state; rank change + improvement/ - decline /0 
no change. 

Table 2 presents percentage of agricultural households reporting sale for selected crops in year 2012. It shows 
that only 4 percent of the farmers of paddy and 5 percent of the farmers of cotton sold their produce to 
cooperatives and government agencies. While majority sold to local private traders,a few also sold at APMC 
markets. The dominance of local private traders is high in case of cotton, paddy and maize. About 70 percent 
of the farmers grow jowar for self-consumption, while for maize, paddy and arhar it is 65, 59 and 55 percent 
respectively. 

Source: NSSO 70th round: key indicators of situation of agricultural households in India. 

Table 4 presents percentage of agricultural households having awareness about Minimum Support Price (MSP) 
but did not sell to procurement agency for selected crops. Only 32 percent of paddy farmers, 20 percent of 
cotton farmers, 10 percent of maize farmers, 8 percent of jowar farmers and 5 percent of arhar farmers are 
aware about the MSP. Less than 1/3rdof the farmers who are aware, don’t sell to procurement agencies.

Crop Local  private trader Mandi Input  
dealer

Cooperative  & 
govt. agency

Processor Others All Own 
consumption only

Paddy 23 8 4 4 1 3 41 59

Jowar 20 7 1 0 0 2 30 70

Maize 22 11 2 0 0 1 35 65

Arhar 19 22 4 0 0 1 45 55

Cotton 48 22 12 5 2 1 89 12
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Figure 1. NITI Aayog- Agricultural Marketing & Farm Friendly Reforms Index

Table 3. Percentage of agricultural households having awareness about MSP but did not sell 
to procurement agency for selected crops

Agricultural Marketing and Farm Friendly Reforms Index

Source: NSSO 70th round: key indicators of situation of agricultural households in India. 

Delhi UT
Lakshadweep
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Uttar Pradesh
Chhattisgarh

Telangana
Andhra Pradesh

Haryana
Rajasthan

Maharashtra

NITI Aayog, under the leadership of Dr.Ramesh Chand, developed one Agricultural Marketing 
and Farm Friendly Reforms Index. In this Maharashtra, Rajasthan, Haryana, Andhra Pradesh 
are front runners,whereas Tamil Nadu, Odhisa, West Bengal, Uttar Pradesh and Chhattisgarh 
along with some of the north eastern states are back in reforms. The backward states need to 
take corrective steps giving policy push from the central government.(Chand, 2016).

Do not sell to procurement agency

Crop Aware 
of 

MSP

Sold to 
procurement 

agency

Procurement 
agency not 
available

No local 
purchaser

Poor 
quality 
of crop

Crop 
already 

pre-
pledged

Received 
better price 
over MSP

Others Total

Paddy 32.2 13.5 3.1 1.8 0.4 0.2 1.2 11.7 18.7

Jowar 8.3 1.7 0.6 0.8 0.0 0.0 1.7 3.4 6.6

Maize 10.6 4.2 0.8 1.8 0.1 0.1 1.0 2.5 6.4

Arhar 4.6 1.3 0.2 0.5 0.1 0.0 1.5 1.1 3.3

Cotton 20.4 6.9 3.4 1.8 0.4 0.1 3.3 4.5 13.4

81.7
71.5

70
69.5

63.3
59.5

56.2
55.5

54.3
52.8

51.4
49.4

47.8
43.9

37.1
37

33.3
32.6
32.5

29.1
27.9

25.2
21.1

20.1
17.7

14.3
7.4
7.4
7.3

4.8

Policy recommendations
The market reforms are effective in 
increasing farmer’s income and farmers 
share in consumer’s rupee. However, 
there is a need for increasing investment 
in market infrastructure, post-harvest 
management facilities, and storage and 
cold chains in all APMC markets.  

There is good scope for increasing 
farmers markets where farmers can sell 
their produce directly to the consumers. 
There is also scope for increasing contract 
farming, contact farmers and other modes 
of innovative marketing for the benefit of 
the farmers. I

n our field survey all stakeholder mentioned 
that there was increased transparency, 
reduced delay in payment due to 
implementation of e-mandi. However, 
still most of the e-mandis are operating 
partially, hence there is a need to improve 

the system in National Agricultural Market 
scheme. 

First and foremost is to increase awareness 
about the e-mandi processes and benefits 
to farmers,improvement in broadband 
connectivity, placing the skilled manpower 
for uninterrupted operation of system, 
setting up of help desks for farmers, traders 
and commission agents to place their 
orders and clarify doubts about e-mandi 
system. Although most of the farmers are in 
favour of the e-mandis, a few traders and 
also commission agents are expressing 
their concerns about the utility of the 
system.

(Dr. A Amarender Reddy isthe Director 
(M&E) of National Institute of Agricultural 
Extension Management (MANAGE), 
Hyderabad and Dr. DS Ramanjul Reddy 
is a faculty member of  National Institute 
of Rural Development and Panchayat Raj 
(NIRD). Views expressed are personal.)

The market 
reforms are 
effective in 

increasing farmer’s 
income and 

farmers share in 
consumer’s rupee. 
However, there is a 
need for increasing 

investment 
in market 

infrastructure, 
post-harvest 
management 
facilities, and 

storage and cold 
chains in all APMC 

markets.  
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TEChNOLOGY & INNOVATION

Application of space technology 
in agriculture:  an overview 

Indian agriculture
Indian Agriculture secures an important 
position in world’s agricultural arena.  
140.13 million ha of Net Sown Area, 
198.36 million ha of Gross Sown Area, 
275 million tonnes of food grain production 
and more than 300 million tonnes of 
horticultural production. In view of this, 
Indian space programme, in particular 
Indian earth observation programme, 
right from its inception, has focused on 
observation requirements of agriculture 
sector. 

In the last seventy years, crop production 
has increased manifold from a meagre 
50 million tons when India became 
independent to about 275 million tons 
by 2017-18. However, it will increase 
to 350 Million tons to feed increasing 
population by 2050.Net agricultural area 

has obviously remained same. Limitations 
like, low cropping intensity (141%), low 
productivity in major parts of the country, 
low irrigation percentage (49%), limited 
infrastructure (market and storage) and 
being prone to multiple disasters (floods, 
drought, hailstorm, cyclone, etc.),make 
agriculture continue to remain as a risky 
business.

This calls for increase in cropping intensity, 
productivity per unit area, identifying and 
reclaiming culturable degraded/salt-
affected lands and to facilitate Kharif fallows 
being brought under cultivation during rabi 
season. Hence, to make agriculture march 
from being subsistence to a profit -making 
enterprise, there is an urgent need to take 
advantage of advanced technologies for 
better monitoring and management.

Among the various applications of space technology, in 
particular space-borne remote sensing, those in agriculture 
have ranked high in priority. This is particularly so for India, 
since agriculture sector alone contributes about 17% to 
Gross Domestic Product and 57% of employment.

Ranganath Navalgund & Shibendu Ray

Space technology advancements
Space technology has many dimensions. Remote 
sensing, satellite communication and global navigation 
satellite system are three important arms of space 
technology which have a direct bearing on agricultural 
applications. 

Remote sensing refers to imaging the earth surface 
through the light reflected/emitted by the surface at 
different wavelengths (blue, green, red, infrared, 
microwave etc.) at frequent time intervals through 
sensors placed on board the satellites orbiting around 
the earth. Different earth surface features/crops reflect/
emit light differently at different wavelengths and/or at 
different times, hence facilitating their identification 
and discrimination. 

During the last three decades, India has successfully 
built and flown a number of remote sensing satellites 
which provide data at different level of details and at 
as frequently as once in five days. India has also built 
a satellite with synthetic aperture radar, a microwave 
sensor which can look at the crops even during cloud 
conditions. 

The current major earth observation satellites, 
Resourcesat 2 and 2A, have multiple multispectral 
sensors (cameras), whose data are used regularly 
for agricultural monitoring. Apart from the Indian 
satellites, many international satellites (e.g. Radarsat 
2 of Canada, Landsat 8 of USA, Sentinel 1 and 2 of 
Europe) are available, whose data are regularly used 
for agricultural monitoring. 

India has also built a fleet of communication satellites 
for providing data connectivity. Indian meteorological 
satellites have been providing information on 
agrometeorological advisories to farmers, and 
parameters useful in yield modelling. 

Navigation satellites (NAVIC - the Indian GNSS) provide 
location information facilitating in-situ data collection, 
identification of sites for crop cutting experiments etc. 
A number of applications have been developed in the 
field of agriculture using remotely sensed data over the 
last four decades. Some of these are described briefly 
in the following sections.

Use of space technology
A feasibility experiment to detect coconut root wilt 
diseasein some coconut plantationsin parts of 
Kerala was conducted way back in 1969.This was 
a joint experiment between ISRO, NASA and IARI.
Colour infrared photographs were   collected using a 
Hasselblad camera on-board a helicopter to check the 
spread of coconut root wilt disease. 

Since then many experiments/projects/programmes 
have been conducted to explore the role of remote 
sensing in agriculture, some of which have resulted 
in national programmes. Some of these can be 
categorized into following:

i. Mapping of agricultural resources: This includes 
mapping of land use/land cover, soils, crops, 
surface water bodies, etc.

ii. Watershed development; for improving productivity 
of dry land agriculture

iii. Inventory of crops, monitoring of cropping 
operations: Using the temporal satellite data, 
progress of sowing, progress of harvest, crop 

Resourcesat 2 Satellite

Resourcesat 2 AWiFSVegetation Indexof 
India showing cropcondition
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health, phenology, etc. are monitored.

iv. Estimation of Parameters: This includes estimation 
of crop parameters (area, yield, biophysical:  LAI, 
biomass, chlorophyll, etc.), soil parameters (e.g. 
soil moisture, organic carbon, nitrogen etc.), agro-
meteorological parameters (rainfall, temperature, 
radiation)

v. Agricultural Management and Development: Here 
satellite data along with other thematic data are used, 
through GIS (Geographical Information Systems) 
tools, for various agricultural developmental 
activities, such as Crop Intensification, Precision 
Farming, Irrigation Management, Cropping System 
Analysis, Infrastructure Developmental Planning, 
etc.

Understanding few applications in detail
Few of the applications of space technology are briefly 
mentioned below for a better understanding.

Inventory of Landuse/cover, wastelands, salt-affected 
soils

Spaceborne multispectral data of moderate resolution 
have been extensively used to generate maps and 
statistics of landuse/cover for the entire country on 
1:50000 scale. These data provide statistics on double 
cropped area, rabi fallows and many other landcover 
classes. Maps showing wastelands both culturable 
and unculturable have also been generated at three 
different time intervals. These maps have helped in 
delineating and reclaiming some of the salt-affected 
soils. How much has been reclaimed could also be 
monitored using satellite data. Maps also show wet 
lands and water-logged regions.

Soils
Information on soils is a prerequisite to agricultural 
planning. It is a three -dimensional matter and it 
requires not only interpretation of images but also 
soil profile studies at many places. Satellite data helps 
in reducing the number of profile studies, optimising 
their location and also in delineating soil association 
boundaries. Conjunctive use of remote sensing data 
and collateral information like lithology, physiography 
has enabled mapping soils at different scales, ranging 
from 1:250,000 scale to 1: 50,000 scale. High 
resolution stereo data have helped mapping soils 
at larger scales, necessary for micro level planning. 
Recent advances in hyperspectral remote sensing have 
helped in soil micronutrient analysis/heath as well. 

Monitoring surface water bodies
Identification and delineating a surface water body 
from multispectral satellite data is the most distinct 
and straight forward exercise, since water absorbs IR 

radiation and consequently, they look like dark areas 
on the images. Observation of the surface water spread 
at different time intervals is possible and is being done 
routinely using multi temporal satellite data. Similar 
exercise on reservoirs helps in scheduling irrigation. 
Command area serviced by each water body can also 
be delineated.

Watershed Development:
Watershed has been recognised as a basic 
hydrologic unit for development programmes. 
Watershed development comprises delineation of 
the watershed, its characterization, prioritization, 
generating development plans, monitoring and 
impact assessment. Spaceborne remotely sensed 
data, is playing an increasingly important role in all 
these aspects. While high spatial resolution and stereo 
data helps delineation of even a micro watershed, 
multispectral data helps in all other aspects and in 
monitoring. 

Monitoring in-season agricultural operations
Remote sensing images acquired in the early stages 
of crop sowing season are used to infer the progress 
of sowing, although there may not be distinct crop 
growth. Areas where transplantation has taken place 
could be seen differently than the ones where it is yet 
to begun. After a few weeks, it would be possible to 
estimate total cropped area in the country, although, 
how much is under each crop may not be possible at 
this stage. As the crops reach maximum growth stage, 
such estimation becomes possible. By similar logic, it 
is possible to keep track of harvesting operations using 
satellite data.

Crop Production Forecasting
Reliable and timely information on area under each 
crop grown in the country at different aggregated 
scales such as tehsil, district, state and country, and 
possible production forecasts much before harvest is 
very crucial for taking policy decisions on a number 
of issues such as export-import, minimum support 
price, transportation requirements, storage facilities 
etc.  Remotely sensed data provided in spatial format 
at different resolutions and frequent time intervals in 
a number of spectral bands is ideally suited to make 
these estimates.  

In the early years, when the RS data available was of 
medium resolution ~ 50 m, estimates of wheat grown 
in single crop-dominated geographic regions could be 
done satisfactorily. As the RS data available improved 
in spatial and temporal resolutions, many crops such 
as mustard, sorghum, sugarcane, cotton, potato etc.
could be assessed. Paddy grown generally in kharif 
season, when there are cloud conditions prevalent 

precluding the use of optical data, microwave SAR 
data has been successfully utilised for making reliable 
estimates. Yield estimation/forecasting has been done 
using both empirical models involving spectral and 
agro-meteorological indices and also process based 
models based on first principles. 

Drought Assessment
Since, large part of the agriculture in the country is 
dependent upon rainfall and there is high variability of 
rainfall, drought has become a recurring phenomenon. 
Drought is a complex phenomenon, with a very 
gradual onset, with multiplicative impact and large 
area coverage. Because of its complex and composite 
nature, no single index is enough to characterize the 
drought. National Agricultural Drought Assessment 
and Monitoring System (NADAMS) is a very successful 
programme, developed at National Remote Sensing 
Centre (ISRO). Under NADAMS project remote 
sensing data from multiple satellites (NOAA, MODIS 
and Resourcesat 2) were used along with rainfall, soil 
moisture, irrigation, crop sowing data, to periodically 
assess the drought situation, at district/sub-district 
level,  for 14 major agricultural and drought prone 
states of the country. 

Satellite remote sensing is also used to assess 
the impact of other abiotic/biotic disasters, such 
as hailstorms, floods, cyclones, disease and pest 
infestation, etc. However, most these assessments are 
more of qualitative (mild/moderate/severe) in nature. 
Additionally, there is requirement of early warning of 
these disasters, for which, there is need to identify the 
pre-cursors of these disasters and develop procedures 
for assessing these pre-cursors.

Identification of Kharif fallows: crop 
intensification
In major part of Eastern India, rice is the principal 
Kharif season crop, which is grown primarily as a 
rainfed crop. Post- kharif rice large tract of this land 
remain fallow during Rabi season, mostly due to 
unavailability of irrigation. In order to increase the 
cropping intensity and also to reduce the import of 
pulses and oil, government is targeting the rice-fallow 
areas for growing short-duration pulses/oilseeds. 

In a recent study, under National Food Security Mission, 
MNCFC and NRSC jointly assessed rice fallow areas, 
for 6 East Indian states (Assam, Bihar, Chhattisgarh, 
Odisha, Jharkhand and West Bengal) and found out 
their suitability for growing short duration pulses. This 
study used both optical and microwave data for rice 
and fallow area mapping and other agro-physical 
parameters (soil moisture, soil texture, temperature, 
drainage network and water body map) for suitability 
assessment. Assessment was carried out at block level 
and was delivered to district agriculture officials of 
concerned state governments for their implementation.

In a similar study, the jhum lands (shifting cultivation 
areas) of 8 districts of 8 north eastern states were 

Satellite Images used for 
horticultural crop estimation
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identified and characterized for growing different 
horticultural crops, suitable for the region.

Crop Insurance
Crop insurance is essential to protect the farmers from 
different agricultural risks. In India, it is a yield- based 
insurance, where crop yield is used for computing the 
claims. Carrying out large number of Crop Cutting 
Experiments, as necessitated by the crop insurance 
programme, is extremely labour intensive and highly 
time consuming. Hence, this may result not only delay 
in claim settlement, but also may cause errors in yield 
estimates.  

Government is exploring various modern technologies, 
such as smartphones, satellites and UAVs for better 
implementation of the Crop Insurance. In this context, 
the objectives of PMFBY towards the use of remote 
sensing is to use the satellite and UAV data, for area 
estimation, yield estimation, loss assessment, risk 
zoning, etc., to ensure early settlement of claims to 
eligible farmers against their crop yield loss. 

Among these, the applicable remote sensing-based 
approaches have already been made operational and 
protocols have been developed and included in the 
revised guidelines (e.g. area discrepancy, yield dispute 
resolution, risk zoning, etc.). However, for validations 
of few modules/technology solutions, Government is 
conducting pilot studies through different agencies, 
for establishing the technology solution for adoption 
under PMFBY.

Future perspectives
Although data available from various earth 
observation systems have been routinely used in many 
areas of agricultural applications, there have been 

some limitations/gaps. Data needs of applications at 
different levels of details have not been met. Some of 
these are i) identification and area estimation of short 
duration and marginal crops grown in fragmented 
land holdings, in particular during Kharif season, ii) 
more accurate yield models, iii) detection of crop stress 
due to nutrients and diseases, and quantification of its 
effect on crop yield, iv) information on soil sub-surface 
horizons, v) quantification of soil loss, identification of 
lands undergoing sheet and rill erosion, vi) estimation 
of depth of water in reservoirs, depth and quality of 
ground water, and vii) better than 1 m contour intervals 
for watershed development at micro level etc.. 

Hyperspectral remote sensors, constellation of satellites 
carrying optical and SAR sensors providing data at 
different resolutions, stereo missions providing as 
high as 1m height resolution, observations to forecast 
better agrometeorological conditions and improved 
forecast models for productivity are some of the future 
directions taking place.

These efforts are complemented by very high- resolution 
remote sensing data available from Unmanned aerial 
vehicles. Other advancements, such as Internet 
of Things, Cloud Computing, Big Data Analytics, 
Machine Learning, Artificial Intelligence, etc. coupled 
with satellite communication and navigationare adding 
to the greater application possibilities such as high 
precision farming, Tele-Agri-Medicine, etc. Hence, the 
time is not far off, when space technology is going to 
make a paradigm shift in the Indian farming. 

(Mr Navalgund wasFormerly at Space Applications 
Centre(ISRO) Ahmedabad while Mr Ray is the Director 
at Mahalanobis National Crop Forecast Centre New 
Delhi. Views expressed are their personal.)

TEChNOLOGY & INNOVATION

Precision farming to 
revolutionize agriculture

Agriculture continues to be the backbone 
of the Indian economy and provides 
livelihood to more than 50 percent of India’s 
population. Yet it is seldom regarded as a 
well-paying vocation. A huge majority of 
Indian farmers have what economists call 
marginal holdings that are in most cases 
barely enough to sustain their livelihood. 
Additionally, factors such as lack of easy 
access to credit and markets and a largely 
dysfunctional farm insurance system 
have led to crippling debts and made 
farming economically unviable for a large 
number of farmers. The absence of an 
efficient Minimum Support Price structure 
means there is no incentive to boost farm 
productivity; which is a simple by-product 
of following scientific farming processes. 
This is why farmers across India are eager 

to sell their fertile farm lands and end up 
migrating to cities to look for alternate 
employment opportunities.

Adding to the farmer’s woes, climate 
change is imminent and is estimated to 
have a damaging effect on crops, soil, 
livestock and fishery. The Global Climate 
Risk Index of 2018, published by German 
Watch, a non-profit, pegged India as the 
12th most vulnerable country to climate 
change impact. In 2012, India launched 
its National Mission For Sustainable 
Agriculture (NMSA) with the goal of making 
Indian agriculture climate proof. However, 
progress so far has been slow: in February 
2015, the government allocated Rs. 568 
crore to be spent 

The Global 
Climate Risk 

Index of 2018, 
published by 

German Watch, 
a non-profit, 
pegged India 
as the 12th 

most vulnerable 
country to climate 
change impact.

Farmers in India have always adopted cutting edge 
technologies in order to produce more. Given the challenges 
they face today, embracing precision agriculture may just 
be the technological panacea to simultaneously boost their 
incomes and make agriculture truly sustainable.

Rajan Aiyer, M.D. Trimble, India and SAARC Region
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in the next two years, but it has been able to 
spend only Rs. 208 crore till August 2018, 
as per data on the agriculture ministry 
website.

Farm mechanization in India received a 
boost during the green revolution period. 
The revolution was borne out of a severe 
food crisis that plagued the country in the 
preceding years. As farmers in North India 
switched to industrial style of farming with 
use of mechanised irrigation, fertilizers and 
new seed varieties that supported higher 
yields, farm output shot up rapidly. This shift 
to farm mechanization was first noticed in 
1991 when the number of tractors which 
was only 0.31 lakh in 1961 gradually 
increased to 4.73 lakh in 1980 and then 
rose significantly to 14.50 lakh in 1991. 
In just a few years, India graduated from a 
country importing food grains to a country 
which is not only able to feed its population 
but also export the excess produce. 

While high yielding seeds were a key 
contributor to the Green Revolution, the 
use of these seeds meant that crops like 
wheat, rice, sugarcane, and cotton turned 
out to be thirstier than traditional seeds, 
which in turn led to tremendou sincrease 
in the consumption of water. As per a 
2016 report by PRS Legislative Research, 
agriculture sector accounted for over 89 
percent of the total groundwater extraction, 
which is simply unsustainable in the long 
run.

Time to act
It is abundantly clear that we need several 
interventions to counter the existing and 
imminent threats to our farm-based 
economy. On one hand, we need to urgently 
address the economic barriers including 
market and credit access; on the other we 
need to boost farm productivity through 
intelligent use of land and resources. While 
the former is largely policy-related, the 
latter can be addressed through Precision 
agriculture, which is already transforming 
how several of the world’s most developed 
economies manage their farms. 

Precision agriculture is a new technique 
of farming that makes use of advanced 
technologies to measure and manage 
variations in the field accurately; to grow 
more food while still using fewer resources.
When precision agriculture is adopted, 
farmers are able to boost their farm incomes 
while still putting less labour. The technique 
enables precise application of inputs such 
as water, fertiliser and pesticides, etc at 
the correct time to the crop, to increase 
productivity and achieve maximise yields. 

The technique of Precision Agriculture 
makes abundant use of Global Positioning 
System (GPS) and laser technologies which 
allow precise and accurate farm mapping. 
Once farms are mapped accurately, 
farmers can better identify their farmland’s 
characteristics including soil texture, content 

As farmers in North 
India switched to 
industrial style of 
farming with use 
of mechanised 

irrigation, fertilizers 
and new seed 
varieties that 

supported higher 
yields, farm output 

shot up rapidly. 

and slope. Proper farm mapping is also 
useful in making accurate management 
decisions like grazing plans and crop 
rotations. The technique is widely popular 
in countries like U.S.A., Australia, Russia 
and Japan. Farmers in these countries using 
Precision Agriculture have seen significant 
increase in farm productivity, reduced use 
of inputs and higher profits to the farmers. 

In India too, precision agriculture has slowly 
started gaining traction. Several leading 
global Precision Agriculture companies 
have started marketing their products 
in India. Trimble, a global Precision 
Agriculture industry leader, has launched 
three products from its comprehensive 
portfolio in the Indian market- the 
GreenSeeker, Laser Land Leveler and Auto 
steering systems for tractors. 

The GreenSeeker is a handheld device 
that features an integrated optical sensing 
and application system to measure crop 
status. Its sensors emit brief bursts of red 
and infrared light and then measure the 
amount of each type of light that is reflected 
back from the plant that helps the farmer in 

effective and precise deployment of crop 
inputs on-the-go. GreenSeeker displays 
the NDVI (normalized difference vegetation 
index) reading on its LCD screen. The higher 
the reading, the healthier is the plant. The 
tool, thus helps farmers apply precisely the 
right quantity of fertilizer in the right place at 
the right time. It also reduces nutrient input 
costs by eliminating excess application and 
eliminates the need for application maps 
or agronomist recommendations.

Use of GreenSeeker can also help 
farmers overcome crop wastage. In the 
conventional farming, 15 to 20 percent 
of crops are typically destroyed due to the 
deficiency of nutrients as indiscriminate 
spraying of nutrients does not result in 
even distribution. The GreenSeeker device 
effectively addresses this issue. 

Laser land levellers are used for precise 
levelling of land. A typical unit works in 
conjunction with a tractor and consists of 
a drag scrapper, laser transmitter, laser 
receiver, control box and a hydraulic 
system.The laser transmitter emits an 
infrared beam of light that travels in a 
straight line. The laser receiver senses the 
infrared beam of light and converts it to 
an electrical signal which is directed by a 
control box to activate an electric hydraulic 
valve. The hydraulic valve raises and lowers 
the blade of a grader repeatedly to ensure 
it follows the infrared beam.

GreenSeeker 
displays the 

NDVI (normalized 
difference 

vegetation index) 
reading on its 
LCD screen.
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Laser levelling of a field is accomplished 
with a dual slope laser that automatically 
controls the blade of the land leveler to 
precisely grade the surface to eliminate 
all undulations tending to hold water. 
The laser transmitters create a reference 
plane over the work area by rotating the 
laser beam at 360 degrees. The receiving 
system detects the beam and automatically 
guides the machine to maintain proper 
grade. The laser can be levelled or sloped 
in two directions. Land levelling, hence, is 
accomplished automatically without the 
operator manually using the hydraulic 
controls.Using laser land leveler, farmers in 
Uttar Pradesh and Haryana havewitnessed 
water conservation by 20 to 25 percent 
and yield improvement by 6 to 10 percent 
in crops like paddy, wheat and sugarcane.

One of the recent introductions in the 
market, Auto-steering uses Global 
Positioning System (GPS) technology 
to guide tractors in a straight line or 
consistent rows for tilling, spraying and 
applying fertilizers. It reduces driver fatigue, 
eliminates guess rows, reduces compaction, 
and allows round-the-clock operations. 
Tractors equipped with Trimble’s Autosteer 

technology also reduce the frequent loss of 
crop that happens due to a non-aligned 
sowing of seeds or harvesting. 

Like all cutting-edge technologies, Precision 
Agriculture tools can be expensive. 
Therefore, shifting from conventional 
systems of farming to Precision Agriculture 
may not be feasible for all but farmers with 
mid-sized to large land holdings.However, 
the market has already responded to 
address this gap as a clutch of startups and 
companies have started offering Precision 
Agriculture tools like Laser Land Leveler 
on rent. This model not only removes the 
economic burden of using latest technology 
on farmers, but also brings cutting-edge 
tools within easy reach of farmers. Farmers 
in India have always adopted cutting 
edge technologies in order to produce 
more. Given the challenges they face 
today, embracing Precision agriculture 
may just be the technological panacea to 
simultaneously boost their incomes and 
make agriculture truly sustainable.

(The author is the Managing Director of 
Trimble, India & SAARC Region. Views 
expressed are personal.)

FOOD PROCESSING

Don’t over regulate 
packaged food

Introduction
Regulation is important for any organization 
to ensure systematic and smooth operation 
in fulfilling its objectives.  Regulations define 
procedures, boundary conditions and provide 
the ecosystem, whereby all stake holders 
are aligned to fulfill their responsibilities in 
achieving the objectives of the organization.  
We can also say that regulations catalyze 
and monitor achievements. 

Food Industry in India is regulated under 
the Food Safety & Standards Act, 2006 and 
related 

regulations.  The Act sets the platform to 
consolidate the laws relating to food.  A 

number of enactments and orders were 
subsumed under the FSS Act, as provided 
in the Second Schedule of the Act. This 
was a laudable step to streamline the Food 
Regulatory System which was fragmented 
for long.  

Challenges of implementation
The Food Safety and Standards Act 
mandates the Authority to lay science 
based standards and ensure availability of 
safe and wholesome food for consumers.  
This is the core spirit of the Act.  It has 
been observed in the past few years that 
Food Safety & Standards Regulations 
have proceeded ambitiously beyond the 

Although regulations are very much required to ensure food 
safety and standard, these should not be misused to harass 
entrepreneurs and kill innovation. 

   Dr Subodh Jindal, President, AIFPA
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measures of safety and wholesomeness 
of food. 

This led to the provision of ‘Product 
Approval’ which has become unsuccessful.  
Currently, there is a proposal to fix 
threshold levels of Salt, Sugar and Fat 
content in packaged food.  This is not a 
scientific approach given India’s widely 
varying circumstances.  Such provisions 
are highly debatable and not practical.  In 
fact, they prove to be counterproductive 
wasting valuable time of the industry and 
ends up confusing the consumers.  It is 
well known worldwide that various lobbies 
and NGOs put pressure on the regulators 
to adopt certain measures which finally 
lead to introducing substitutes of Salt, 
Sugar and Fat for commercial interests.

Unlike most other countries, India has a 
wide diversity of geographies, climatic 
conditions, dietary habits, agri-resources 
and regional food patterns etc.  If we have 
to change the taste habits of our people, 
it requires a huge educational drive at the 
grass root levels.  This is not a regulatory 
issue.  

It is not easy to take away the authentic taste 
from dosa or sambhar or rasam or rasgulla 
or lassi or aam panna or dal tarka or pickle 
or for that matter most of the thousands of 
India’s culinary preparations.   If at all any 
precaution is required, it is the frequency 
of these foods in one’s diet. We need to 
propagate the concept of ‘Balanced Diet’ 
and not tinker with the recipe or taste of 
individual foods.

In our country 80% of food is consumed 
at home and packaged food accounts 
for only 10% of the total consumption.  
It needs extensive field studies to find 
out what purpose will be served by over 
regulating/minutely specifying packaged 
food.  A restrictive regulatory régime will 
hurdle innovation which is essential to fulfill 
consumer needs.  The industry has already 
introduced a large variety of options.  
Mandatory marking packaged foods with 
colors will only create confusion at the 
market place.

Any regulatory measure adopted from 
other countries without risk assessment and 
adaptability studies would be unadvisable.  

 A number of regulatory provisions, as mentioned below, still remain outside the ambit 
of the Food Safety & Standards Authority of India Act.  

Some technical issues stand in the way of further integration of food related regulations.
a) The Standards of Weights and Measures Act, 1976, later restructured as Legal Metrology 

(Packaged Commodities) Rules, 2011, continues to have certain provisions for food products. 
b) Packaged Drinking Water and Infant Food are covered under the Bureau of Indian Standards.
c) AGMARK applies to some food products on a voluntary basis including spices and edible oils. 
d)  Genetically modified foods, organic foods, irradiated foods have their specific regulating 

bodies.

Sometimes studies from other countries are 
extrapolated to form our regulations but 
circumstances being different, they do not 
yield the desired results.  Even WHO which 
guides the global health scenario does not 
suggest adopting any recommendation 
without field studies.  

As regards CODEX, it is primarily a platform 
to facilitate global trade.  It provides 
safety parameters as well as commercial 
specifications.  We can adopt horizontal 
safety measures from CODEX but not 
trade specifications like sizes, dimensions, 
cutting angles, slicing and styling options, 
combinations, variety of packing media 
and their concentrations etc.  Food 
preparation and consumption practices 
vary from country to country and there 
will be differences if we attempt to copy 
product specifications from any foreign 
body including CODEX.  It needs to be 
appreciated that aligning or harmonizing 
with CODEX is not the same as copying 
from CODEX.    

Another area where industry is facing 
excessive/multiple regulation is from local 
bodies.  Restaurants and food service 
establishments are still required to comply 
with State Regulations and Municipal 
Health Licensing/Inspections. This 
dissipates energy and brings harassment in 
the field.  Ultimately, it damages trust.  

The traditional procedure of adjudication 
and legal proceedings at Tehsil/District, 
which may include collection and 
sample testing by food safety officers, is 
problematic.   This brings untold miseries 
and hardships for the manufacturing 
entrepreneur who gives his products to 
wholesalers/distributors and it is not in his 
control as to where his products will be 
sold and will be collected as samples by 
food safety officers. 

This is a huge deterrent to growth and 
innovation as the entrepreneur’s entire time, 
energy and resources are consumed by the 
legal processes which he has to manage 
at distant places.  The minimum that can 
be done is to conduct the adjudication and 
court proceedings of the entrepreneur in 
the state of his registration. In this era of 
digital systems, it is not difficult to do so.  
It is not justified to subject an entrepreneur 
to such harassing procedures and then 

expect him to have trust in the system.  It 
inflicts heavy stress in the minds of MSME 
entrepreneurs who provide food to sustain 
our 130 crore people and have meager/
limited means to fight long distance 
litigations.  This is how regulation loses 
its real meaning and becomes a cause of 
distress.  The entire chain degrades, and 
exploits the entrepreneurs.    

Way forward 
Let us appreciate that good implementation 
of regulations can happen only under 
an environment of concern and trust. 
Regulation is a part of the food chain. The 
food chain cannot be complete without 
Regulation. But Regulation cannot become 
a hurdle in the food chain. There has to 
be judicious involvement.  There will be 
areas where improvement and awareness 
generation is required.  This makes the 
Regulators task sensitive to the nation’s 
requirement. Only legal policing will not 
bring results.  Regulatory hand holding is 
as much necessary as is enforcement. 

It is important that regulations are practical 
and implementable and do not jeopardize 
productivity. If any regulation retrogrades 
and hurdles entrepreneurship then it needs 
to be reviewed.  It is also recommended 
that the regulatory system should focus 
more on blatant violations like ‘synthetic 
milk’ rather than over regulate packaged 
food.  There are areas of major 
discrimination to packaged food which still 
remains unattended.  Let packaged food 
not become the victim of circumstances.

(The author is the president of All India Food 
Processors’ Association. Views expressed 
are personal.)

As regards 
CODEX, it is 
primarily a 
platform to 

facilitate global 
trade.
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ThE POULTRY  NOW

Poultry Production: 
An Indian Perspective

Basic structure of Poultry Sector
Poultry sector in India, valued at over 
Rs. 80,000 crore (2015-16), is broadly 
divided into two sub-sectors: one, a 
highly organized commercial sector with 
about 80 percent of the total market 
share and the other being unorganized 
with approximately 20 percent of the 
market share. The unorganized sector, 
also referred to as backyard poultry, plays 
a key role in the supplementary income 
generation and family nutrition to the 
poorest of the poor. It is estimated that 
with a poultry population of 729 million, 
small and medium farmers are mostly 
engaged in contract farming system under 
larger integrators and there are around 
30 million farmers engaged in backyard 
poultry as per NSSO 66th Round survey. 
The needs of organized and unorganized 
sectors are very different. Discussions with 
various stakeholders reveal that poultry 
sector, especially commercial poultry 
sector, is flourishing in certain pockets, 
where amenable environment exists, along 
with backward and forward linkages while 
the unorganized sector is very dispersed 
and micro-fragmented.

Organized sub-sector needs conducive 
environment to grow for which policy 
support and intervention is required 
mainly for disease surveillance, drug 
residue and drug/ vaccine quality control, 
standardization and quality control of 
poultry feed, eggs and meat, application 
of HACCP (Hazard Analysis and Critical 

Control Point) and Good Manufacturing 
Practices for compliance to WTO & CODEX 
norms and gradation, value addition, 
brand promotion and export boosting 
(about Rs. 532 crore in 2016-17) etc. 

The above issues are broadly dealt with by 
a number of Ministries/ agencies like Export 
Inspection Council of India, Agricultural 
and Processed Food Products Export 
Development Authority (APEDA), Ministry 
of Food Processing Industries, Food Safety 
and Standards Authority of India (FSSAI), 
Bureau of Indian Standards (BIS) etc. 
Besides, National Institute of Animal Health 
under Animal Husbandry Department is 
dealing with quality control of vaccines. 
‘The Prevention and Control of Infectious 
and Contagious Diseases in Animals Act, 
2009’ is the key regulation to control 
important livestock and poultry diseases 
in the country. Compartmentalization for 
disease control as per OIE Standards is 
an important issue being dealt with by 
the Department of Animal Husbandry, 
Dairying & Fisheries (DADF) to facilitate 
smooth trade.

For the balanced growth of poultry sector, emphasis 
has to be laid on the development of both the organized 
commercial sector, which has a major market share and 
the unorganized sector, which generates additional 
income and ensures nutritional security to the rural 
poor.

Dr. P. K. Shukla, Registrar, DUVASU, Mathura
& Dr. Sujit Nayak, Asst. Commissioner, DADF, Govt. of India

Marketing is 
perceived as a 

major force that will 
drive agricultural 
income and help 
in achieving the 
national goal of 

doubling farmer’s 
income by 2022.

Unorganized sub-sector generates 
additional income and ensures 
improvement of nutritional status among 
the poorest of the poor. So far, this sector 
has hardly received any attention. However, 
at present under ‘Rural Backyard Poultry 
Development’ component of centrally 
sponsored ‘Poultry Development’ scheme, 
assistance is provided to beneficiaries from 
BPL families. But, the support appears to 
be meager and is not commensurate with 
the demand.

A part of the unorganized sector is the 
Transitional Small and Marginal sub-
sector. Due to Government initiatives for 
entrepreneurship development, small/ 
marginal units are now coming up. 
However, these units can sustain themselves 
and become vibrant only if they operate on 
a cluster basis.

Global production and Indian 
perspective
Global poultry meat production is around 
107 MMT of which trade and exports are 
around 11 million tons which constitutes 
roughly 10 percent of total production. 
India, which ranks 5th in chicken meat 
production, is having only 3.3 percent 
share of the global production and paltry 
exports of only about 5.5 thousand tons.

Global egg production is around 1387 
billion eggs (74million tons) of which the 
trade is around 7 million tons, constituting 

roughly 10 percent of the production. 
Though India is the third largest egg 
producing country in the world its share 
in the global egg production stands at 
only 6.3 percent. Exports are again very 
negligible with about less than a billion 
eggs.

Major items exported from India are table 
eggs, egg powder, hatching eggs, SPF 
eggs, live birds, and poultry meat. During 
2017-18, poultry products worth around 
Rs. 552 crore were exported. However, as 
per APEDA data from 2013 to 2014, India 
is way behind in exports of poultry products 
and ranks at 32nd. India’s share in World 
trade is paltry 0.23 percent.

The egg production in the country has 
increased from around 83 billion in 2015-
16 to around 88 billion in 2016-17, 
registering a growth of about 6 percent. 
The per capita availability of egg has 
increased from 61 in 2013-14 to 69 in 
2016-17. 

The poultry meat production in the country 
has also increased to 3.46 million tons 
during 2016-17 from 3.26 million tons 
during 2015-16, registering growth of 
around 6 percent.

Growth Drivers, Emerging Trends & 
Challenges
1. In India, poultry sector growth may be 

attributed to many factors like rising 

During 2017-18, 
poultry products 
worth around Rs. 
552 crore were 

exported.
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incomes and a rapidly expanding middle 
class, together with the emergence of 
vertically integrated poultry producers 
that have reduced consumer prices by 
lowering production and marketing 
costs. 

2. Integrated production, market 
transition from live birds to chilled 
and frozen products, and policies 
that ensure supplies of competitively 
priced corn and soyabean are keys to 
the growth of future poultry industry 
in India. Further, disease surveillance, 
monitoring and control will also decide 
the future of this sector. 

3. Concurrently, India’s unorganised 
and backyard poultry sector is also 
one of the potent tools for subsidiary 
income generation for many landless/ 
marginal farmers and also provides 
nutritional security to the rural poor.  

4. These achievements and growth 
rates are still being sustained despite 
the ingress of avian influenza which 
was a severe setback for the industry, 
showing the resilience of the subsector, 
perseverance of the private sector and 
timely intervention by the Government.

5. To assess the future trends we have to 
review the past planning and present 
scenario to extrapolate the future. The 

externalities and variables are often 
unprecedented and sudden. 

6. As per Chatterjee and Rajkumar, 2015, 
the layer population which was just 10 
crore in 1990 went up to 26 crore in 
2015. Similarly, during the period the 
eggs per hen have increased from 
260 to 330. The feed automation and 
separate brooding rate have increased 
from 10 to 80 percent. Feed prices 
have increased as well from Rs. 12 to 
Rs. 22 per kg. Egg cleaning, which was 
not considered so important in 1990s, 
has gained significance in 2015.

7. Similarly, in broilers, during the period 
1990 and 2015 parent stocks housed 
have increased from 0.7 crore to 3.4 
crore and placements per month have 
increased almost five times. The feed 
conversion ratio(FCR)has improved 
from 2.2 to 1.6.The body weight of 
42 days birds has increased from 1.5 
kg to 2.5 kg per bird. The slaughter 
age has been reduced by 10 days to 
38 days and integration has increased 
from almost zero to 60 percent.

8. Along with challenges posed by 
emerging and re-emerging diseases, 
there are issues of animal welfare, 
consumer and NGO driven demands, 
Antimicrobial resistance (AMR), 

environmental impact etc. which need 
to be addressed with utmost sincerity.

Way forward
1. India is going for regionalization and 

recognizing more compartments as per 
World Organisation for Animal Health 
(OIE) guidelines for exports.

2. Recent evaluation of Performance of 
Veterinary Services would further help 
in improving sanitary aspects.

3. Efforts are being made in collaboration 
with the industry to improve the Agri-
Export Policy. It is believed that it will 
help in improving the trade position 
substantially.

4. India should look forward to increasing 
scope for exports through value added 
products like whole egg powder, brined 
and pickled eggs, egg roll, egg cutlet, 
egg crepe and waffles, albumen flakes/ 
rings, yolk powder, cured and smoked 
chicken, chicken patties, nuggets, 
kababs, meat spreads, marinated 
breast fillet, hot-dogs, frankfurters etc. 

5. There is need for encouraging brand 
development for certain indigenous 

poultry varieties like Kadaknath and 
other birds with some specific attributes. 
Low cholesterol and Omega-3 rich 
designer eggs are already in vogue in 
the country. 

6. Efforts may be made to intensify 
education and awareness about 
nutritive value of eggs and poultry 
products through various platforms like 
celebration of World Egg Day etc. 

7. Skill development in the poultry sector 
may be intensified to reduce the gap.

8. Steps may be initiated to develop 
marketing intelligence, both 
domestically and internationally, in 
collaboration with ICAR and other 
Department/ agencies.

(Dr. Shukla is Registrar, Dean Post Graduate 
Studies & Professor, Poultry Sciences at 
DUVASU, Mathura. Dr. Nayak is Assistant 
Commissioner (AH),Department of Animal 
Husbandry, Dairying & Fisheries, Ministry 
of Agriculture and Farmers Welfare, 
Government of India, New Delhi. Views 
expressed are personal.)

Efforts are 
being made in 

collaboration with 
the industry to 

improve the Agri-
Export Policy. It 
is believed that 
it will help in 
improving the 
trade position 
substantially.
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ThE DAIRY NOW 

In India more that 50% of dairy industry 
is dominated by milk cooperatives. 
They have played a vital role in India’s 
first white revolution. These diary 
cooperatives have contributed for the 
socio-economic development of farmers. 
However, cooperatives have undergone 
tremendous change with emergence of 
new technologies. E-commerce, disruptive 
information technologies and low import 
tariff have disrupted dairy industry in the 
country. 

Information technology has brought a 
one stop solution for milk cooperatives. 
By adopting disruptive technologies like a 
central Enterprise Resource Planning (ERP) 
system, milk cooperatives can overcome 
its operational, financial and investment 
challenges. It can help cooperatives in 
improving their governance. It makes them 
more transparent.

Challenges galore: 
Butmilk cooperatives are dealing with 
multiple stakeholders. It has to deal with milk 
federations, collection centers, farmers, 
government bodies etc. All stakeholders 
are spread across vast geographical area. 

In order to manage whole organization, 
improve milk quality and increase milk 
production, the cooperatives have to adopt 
technology enabled ERP. 

Cooperative organization needs a 
specialized ICT base ERP solution that 
should cover following aspects:

1. ERP system can increase overall milk 
production

2. It will improve synergy between 
cooperatives &farmers

3. ERP system should help in increasing 
famer’s income.

4. It can substantially reduce cooperatives’ 
operational cost

5. It makes organization transparent and 
efficient.  

Followings are the key features which ERP 
solution must mandatorily have.

•	 ERP	 should	 run	 on	 a	 cloud	 or	 at	 a	
central server. 

•	 User	access	of	ERP	 should	be	on	web	
base and should be interactive to 
support any size of screens. In short 

ERP solutions for milk 
cooperatives

Ravi Jadawala & Dr. Satish Patel
In order to 

manage whole 
organization, 
improve milk 
quality and 

increase milk 
production, the 
cooperatives 
have to adopt 

technology 
enabled ERP. 

it should be compatible to desktop, tablet and mobile. 

•	 System	must	have	centralized	database

•	 Database	 should	 be	 properly	 backed	 up	 and	
disaster or leakage proof.

•	 Centralized	 database	 must	 have	 proper	 data	
warehousing

•	 ERP	 should	 able	 to	 integrate	 itself	 with	 tracking	
and monitoring devices like GPS, thermometer, 
odometer, IoT, GIS etc.

•	 Collection	centers	and	farmers’	user	interface	must	
be in form of mobile application

Some useful ERP modules can be discussed briefly 
here.

Milk 
collection 
management:
Milk collection 
is a daily 
activity of the 
coopera t i ve ’s 
c o l l e c t i o n 
centers. Usually 
in morning and 
evening all 
milk producers 
come to milk 

collection centers. At present many milk collection 
centers have automated milk collecting machines. 
These machines are connected to computers and 
it gives acknowledgment receipt.We found that an 
automated milk collection machine and fat analyzer 
should be connected with the centralsystem of milk 
cooperatives. Whena famer fills milk in collection 
vessel,details like fat, SNF, quantity etc should be 
stored automatically in to the ERP system. All data 
can be used in reporting, analyzing as well as making 
payments to respective farmers. Whole milk collection 
process can be automated. This kind of integrated 

ERP module will reduce human intervention, improve 
transparency and efficiency of milk cooperatives.

Inventory management:
This module will help cooperatives and milk collection 
centers to monitor the inventory and track stock in 
and stock out entries, reduce turnaround time and 
help improving milk shelf life.Inventory management 
module should centrally integrate all chiller at all 
collection centers. This type integration also helps 
in temperature control centrally from one place. For 
example, if any of the chiller machine is down due to 
power failure or for any other reason, then the central 

monitoring team can help collection center to mobilize 
milk from one center to another by reviewing available 
space in other collection centers. IoT integrated chillers 
can be operated centrally. This will help in reducing 
power consumption. 

Milk transit management:
Milk transit management module will help milk unions 
to monitor and track milk purchase logistics. Milk union 
can start a central monitoring center for tracking their 
trucks. This system should be efficient enough to record 
the driver, the truck he is driving,run date and the route 
he is using. It should note dispatch time and reception 
time of the truck. Based on the collected data, the 
system can make a comparative analysis of schedule 
run and actual run to find any flaw in transit. It helps to 
find the shortest route so that with minimum trucks the 
milk union can cover maximum milk collection centers 
and do optimum truck load pooling.

Milk transit management module will 
help milk unions to monitor and track 

milk purchase logistics. Milk union can 
start a central monitoring center for 

tracking their trucks.
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All truck should be attached to GPS tracking 
and GPS fencing. It means from central 
monitoring center, a person can review the 
truck location. The system can create alert 
if truck has changed its route. This system 
improves the milk collection efficiency, 
helps in better fleet management, reduces 
cost of transit and also in catastrophic 
events like flood or infra failure, the truck 
can be re-routed to avoid any disaster. Milk 
union can implement artificial intelligence 
to monitor truck transit time, distance 
covered, fuel cost, maintenance cost, etc. 
Based on these data system, they can take 
decision whether to replace the truck, or 
replace driver, or change the route, or 
open a new collection center and close an 
unprofitable collection center etc.

Sales:
Milk cooperatives usually operate two 
different sales channels. Cooperatives 
have to sell collected milk to its federations. 
In few cases cooperatives also sell small 
quantity of milk at village levels.ERP 
should have a sales module which keeps 
sales records daily. Keeping books of 
cooperative to federation sales entries will 
help in managing receivables and local 
sales book will help tracking daily cash 
inflow. 

Human resource management:
In milk cooperatives, we are considering 
internal working staff as milk cooperative 
human resource. ERP should have powerful 
standardized recruitment management, 
payroll system, bond deduction and lien 
management programs. Module must be 
up to the mark of industry standard.  

Farmer relationship management:
Farmer is the real owner of a milk 
cooperative. Thus, an ERP should have 
a module that connects to farmers. This 

module should manage all aspects 
of cattle farmers in order to improve 
synergy between milk cooperative and 
cattle farmers. This module should help 
cooperatives in acquiring, retaining and 
reviving their members. ERP should be 
capable enough to generate reports that 
identify how many farmers are interacting 
with milk cooperative and the amount of 
milk a farmer is filling. These details will 
help milk cooperatives forecasting 

Milk cooperatives 
usually operate 
two different 

sales channels. 
Cooperatives have to 
sell collected milk to 

its federations. 
milk inflow and to understand farmer’s 
perception towards the organization. 
Farmer relationship management module 
should integrate payment gateways, digital 
wallets, payment banks, net banking etc. So 
all payments can be reconciled and verified 
at central office and then it can be remitted 
to respective cattle farmer’s account. Along 
with this yearly dividend payment must be 
done electronically. This functionality can 
reduce cost of cash management, theft 
and improve farmer’s satisfaction. In 
order to retain cattle farmers and improve 
transparency, cooperatives have to adopt 
complaint redressal mechanism. 

Cattle management:
Cattles are the main actor of milk 
cooperatives and most ignored entity of 
whole dairy industry. If dairy industry wants 
to increase quality and quantity of milk 
production, then they have to concentrate 
on improving cattle health and have to 
improve cattle happiness index.  Cattle 
management module in ERP will record 
details of each cattle in a system. It must 
be capable enough to record the number 
of cattle kept by a farmer, by a village and 
by the milk collection center. It should 
have breed details, per animal milk fat, 
per animal milk production etc. All this 
will be used in data analytics to identify 
the patters which further helps in complex 
decision making like breed selection, 
buying or selling of cattle, increasing or 
decreasing cattle ration etc. ERP should 
be capable enough to integrate devices 
that can measure cattle body temperature, 
heart beats, etc in real-time. These data 
further can be used to identify health 
problems in early stages; data can be used 
by veterinaries to investigate diseases. 

These reduce animal mortality rates. These 
data will also help in selection of breed 
to improve overall cattle blood line.GPS 
& RFID integration with ERP will help milk 
cooperative in locating particular animal 
on map. These technologies will help 
insurance companies as well as cattle 
farmers in clam settlements. An artificial 
intelligence enabled technology can be 
developed to do cattle profiling, to suggest 
replacement of certain cattle, increase 
or decrease the number of cattle at each 
cattle farm to achieve economy of scale. 
This kind of analysis will help cooperatives 
to review their performance level.

Accounting:
A robust accounting and book system is 
key to transparent corporate governance. 
ERP should support accounting standards 
like GAAP and IND-AS. ERP should have 
capability to generate general ledger, 
aging reports, payables reports, receivables 
reports, cash flow statement etc and this 
module should help milk cooperatives in 
audits.  

Putting in practice a fool proof and effective 
ERP model for the milk cooperatives in 
India can prove to be game changer in 
more than one sense. Apart from improving 
productivity and ease of business, it will 
also be key to improve the international 
image of the domestic dairy industry which 
would in turn result in substantial strides in 
the way the whole industry perceived in the 
global realms. 

(Ravi Jadawala is a Research Scholar 
(Rural Management) while Dr Satish Patel 
is a faculty at Faculty of Management and 
Technology, Gujarat Vidyapith, Randheja, 
Gandhinagar, Gujarat. Views expressed 
are personal.)

A robust accounting 
and book system is 
key to transparent 

corporate 
governance. ERP 
should support 

accounting 
standards like GAAP 

and IND-AS.
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Eye in the sky for the fishermen 
Indian National centre for Ocean Information Services 
(INCOIS) provides short term advisories on the location 
of fish availability, popularly known as Potential Fishing 
Zone (PFZ). These advisories provided on a daily basis 
using satellite data is a big boon for the fishermen.

M. Nagaraja Kumar and S.S.C. Shenoi

Introduction
Ocean is one of the main sources of 
food for humans and the fishing is one 
of man’s oldest activities. About 9 lakh 
fishermen are activelyengaged in marine 
fishing and their families are living 
along the Indian coastline, spanning 
over 8100 km. They are completely 
depending on fishing for their livelihood. 
Fishermen search for the fish shoals with 
several efforts. Fishing communities 
have developed over generations, based 
on experience and perceptions, have 
developed a mental model for making 
conclusions on the availability of fish in 
the seas. However, locating and catching 
the fish is always a challenging task, as 

the fish shoals dwindle and moved further 
offshore. Often, the search for fish ends 
up in spending considerable time and 
resources, thus increasing the cost leading 

Integrated 
Irrigation Solutions 

developed by 
Jain Irrigation has 
helped increase 

water use 
efficiency from 
30-35 percent 

to almost 85-90 
percent.

ThE FIShERY NOW

INCOIS has a mandate to 
provide ocean information and 
advisory services to the society, 
industry, government and 
scientific community through 
sustained ocean observations 
and constant improvements 
through systematic and focused 
research. 

to low profitability. The increased fuel 
consumption increases the atmospheric 
carbon dioxide. A reliable and timely 
advisory on the potential zones of fish 
aggregation in the seas will benefit the 
fishing community to reduce the time and 
effort spent in searching the shoals of fish, 
thus improving the profitability and hence, 
the socio-economic status. 

Daily advisories
Indian National centre for Ocean 
Information Services (INCOIS) provides 
short term advisories on the location 
of fish availability, popularly known as 
Potential Fishing Zone (PFZ) Advisories 
on a daily basis using satellite data. Sea 
Surface Temperature (SST), a parameter 
that indicates the conducive environment 
for fish, retrieved from NOAA AVHRR 
and Chlorophyll content in the sea water, 
indicating the availability of food for fish, 
retrieved from the Indian Remote Sensing 
Satellite, Oceansat-2 and/or NASA’s 
MODIS Aqua satellites are used for the 
operational generation of PFZ advisories.

PFZ PROCESS CHAIN AND PFZ MAP 
AND TEXT
This multi-lingual PFZ advisories are 
provided on all days to the fishermen 
community situated all along the coast of 
India including the Islands of Andaman & 
Nicobar and Lakshadweep except during 
the period of ‘marine fishing ban’ imposed 
by the respective state governments and on 
the days found to be unsuitable for fishing 
due to high waves or storms in the ocean. 
The advisories are prepared in the form of 
maps and text.The advisories contain the 
details on the bearing angle, distance to 
be travelled, depth of water at the location, 
latitude and longitude of the most probable 

fish aggregation zones.

The success of these advisories lies in its 
timely dissemination of the information as 
well as its reachability to larger population. 
Indian National Centre for Ocean 
Information Services (INCOIS) has a 
mandate to provide ocean information and 
advisory services to the society, industry, 
government and scientific community 
through sustained ocean observations 
and constant improvements through 
systematic and focused research. INCOIS 
is disseminating the Ocean Information 
and Advisory services through Electronic 
Display Boards installed at fishing 
harbours/fishing villages, Telephone/Fax, 
Local Cable TV Networks, Doordarshan, 
All India Radio, Community Radio’s, FM 
Radio Stations, etc. In addition, INCOIS 
in collaboration with various partners 
(NGOs, Industry, Government and Private 
firms) have initiated various mobile 
based dissemination mechanisms such as 
Interactive Voice Response System (IVRS), 
mobile applications,namely, Fisher Friend 
Mobile Application (FFMA), mKRISHI, 
Voice Messages/Audio Advisories/MMS 
and SMS in local languages, etc for 
effective and timely dissemination of PFZ 
advisories and Ocean State Forecasts.

In addition, INCOIS has also initiated 
dissemination of multi-lingual SMS 
messages to the fishermen community on 
daily basis through an in-house developed 
Android based mobile application named 
‘INCOIS’ for the dissemination of PFZ and 
Tuna Fishery advisories. The application is 

 

 
INCOIS, using the ICT tools, 
reaches 6.75 Lakhs of users 
directly and many more 
through its partners and 
stakeholders. 
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available for free download from Google 
Play Store. Recently, INCOIS has also 
initiated the dissemination of advisories 
through Facebook and Twitter. All these 
efforts in dissemination are carried out 
in decentralized mode through different 
partners of INCOIS.

The usage of the PFZ advisories are 
beneficial to fishermen community of India 
and their validation shows that the net 
profits,usually, increased by 2 to 4 times 
due to the marked increase in Catch Per 
Unit Effort (CPUE) by 2 to 4 times. Major 
portion of the profit always come from 
the savings on the cost of fuel due to the 
avoidance of search for potential fishing 
grounds. On an average, the utilisation 
of PFZ advisories for fishing reduced the 
time spent on fishing by 30-70%. A by-
product of the usage of PFZ advisories is 
the lowering of emissions due to the lower 
consumption of fuel for fishing operations. 
The average reduction of CO2 emission 
found to be 0.16 t for every one tonne of 
fish caught.Another case study by National 
Agricultural Innovation Projec (NAIP) of as 
on April, 01 2018 shows that the savings 

in diesel due to usage of PFZ  amounts to 
cutting down of 150000 kg of CO2. 

Assessing the gain
The impact of INCOIS services on 
improving the lives and livelihoods of fishing 
community was multi-fold. The fishermen 
are widely usingthe PFZ for successful 
fishing operations.The Gilakaladindi 
village, Krishna district, Andhra Pradesh 
has witnessed a rapid change in the 
fishing practices since November 2011 
after the initiation of PFZ advisories in the 
village by M S Swaminathan Research 
Foundation a collaborator of INCOIS. 
The vessels were converted form Bottom 
trawling to Gillnetting. A study by Central 
Marine Fisheries Research Institute (CMFRI) 
Regional Centre, Mumbai conducted at 
Raigarh District of Maharashtra using 1296 
boats from 13 fishing villages showed that 
5 lakh litres of diesel were saved which 
is valued then at approx. Rs.250 lakhs. 
Market Study by National Council for 
Applied Economic Research shows that the 
environmental effect of savings in diesel 
consumption computed as carbon credit 
would work out to an annuity of Rs 36,200 
crore or a present value of around  Rs.2.84 
trillion over the 25-year useful life, which is 
quite significant

 

The profits earned due to PFZ 
advisories were used to cover 
costs of livelihood, brother’s 
college fees, home 
improvement, and to repay gold 
loan – Feedback of 
Balamurugan, 24 Yrs, 
Samathanpettai, Tamil Nadu. 

 

Fisherman’s Voice: 

I am able to give education to my 
sons; it is mainly because of 
fishing through gillnetting in PFZ 
– Edukondalu, fishermen, 
Gilakaladindi, Andhra Pradesh. 

The feedback of fishermen was very 
encouraging and their requirements for 
improving fishing activities brings forth more 
challenging tasks in front of the scientists. 
Mr. Chiranjeevi, Fishermen from Kakinada, 
East Godavari District, Andhra Pradesh 
started receiving the PFZ information since 
November 2011 and he directs his crew 
towards the predicted zones. On one day, 
his crew caught a good catch of fishes of 
commercial value including considerable 
catch of tuna fish and the profit was nearly 
1.25 lakhs on that day. He was a happy user 
getting good catch and profit of four times. 
He thanks MSSRF and INCOIS for this 
valuable information. Padma Vibhushan, 
Professor M. S. Swaminathan, agriculture 
scientist and founder of M.S. Swaminathan 
Research Foundation (MSSRF) praised the 
services provided by INCOIS and said that 

 

Fisherman’s Voice: 

It was remarkable information 
making our day of fishing much 
portable with progressive fishing 
– K. Satyanarayana, Fishermen, 
Andhra Pradesh. 

the “PFZ information has given a new lease 
of life to the fishermen community”. 

INCOIS provides these advisory services 
at free of cost. These Lab-to-Land services 
of INCOIS for the benefit of fishermen 
community are unique in itself when 
compared to other developed countries. 
Also, INCOIS focus is towards overcoming 
the limitations in the operational generation 
as well as the dissemination process chain. 
It is gearing up to move from the existing 
PFZ advisory services to PFZ forecast 
services, to provide such advisories 2-3 
days in advance.  Also to timely disseminate 
these advisories to the sailors in the deep 
sea, INCOIS, in partnership with ISRO and 
Airports Authority of India (AAI), is working 
on satellite based disseminations through 
NAVIC and GAGAN systems. 

The importance of PFZ is not in terms 
of getting more fish, but in conducting 
efficient fishing operations in environmental 
friendly way. The PFZ advisories have 
not only brought the smiles on the faces 
of the fishermen but also provided direct 
and indirect economic and environmental 
benefits to the nation. 

(The authors are working at Indian National 
Centre for Ocean Information Services 
(INCOIS), Hyderabad. Views expressed 
are their personal.)
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