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Advertorial

The Lighthouse of  
India’s Industrial Dream

Maharashtra capacity to harbour 
industrial ecosystem coupled with 

visionary leaders and policymakers that 
successfully deploy resources in a strategic 
manner, makes the state a business 
destination like no other.

Maharashtra is the economic and industrial 
powerhouse of  India and is the largest 
economy in the country. The State’s GSDP 
is more than $400 billion, accounting for 
almost 15% of  the country’s GDP. With a 
contribution of  over 15% to the Industrial 
output of  the country, the State records the 
highest value of  exports, accounting for 
21% of  India’s total exports during 2019-
20. In fact, Maharashtra was ranked 2nd on 
NITI Aayog’s Export Preparedness Index, 
2020.

The State has been a preferred investment 
destination for foreign investors since the 
1991 reforms and has at- tracted more 
than $140 billion in FDI from 2000 to 
2020, accounting for 30% of  India's share. 
Maharashtra also has the largest pool of  
trained manpower in the country and the 
highest employable rate in India.

What is it that makes Maharashtra one of  
the most preferred investment destinations 

in the country? The State has been known 
for its dynamic leadership, an effi- cient 
administration, vibrant infrastructure, 
a progressive society and consistency 
in policies. To support and facili- tate 
infrastructure- and investment-led growth, 
the Gov- ernment of  Maharashtra has 
consistently worked towards providing 
a strong policy framework comprising 
demand- and supply-led incentives and 
subsidies. In addition, the State offers the 
highest employable talent due to its con- 
stant focus on training, capacity building 
and upskilling of  its manpower. Dedicated 
policies, including the Indus- trial Policy, 
2019 and the Package Scheme of  Incentives, 
2019, have influenced the infrastructure-led 
development.

Acknowledging the development of  
infrastructure and lo- gistics, the Government 
of  Maharashtra has displayed high priority 
towards the development of  transport and 
allied services. Over 30+ mega projects 
are currently under de- velopment and 
$40 billion is already allocated in develop- 
ing transport infrastructure around key 
manufacturing and industrial zones. This 
has attracted investors across the State and 
is helping develop logistics equitably.
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Dear Members,

Ever since the green revolution of  the 1960s, 
Indian agriculture has taken great strides towards 
achieving food self-sufficiency and sustainability 
by leveraging better technologies and agricultural 
methodologies. However, Indian farmers – 
particularly the smaller ones – still face issues 
including inadequate price realization, market 
knowledge and information, weak market linkages 

for their produce, and inefficient supply chains. There is an urgent need to 
address these challenges to ensure that rural development does not leave 
our most vulnerable communities (who depend largely on agriculture for 
their livelihood) even further behind. Technology enables socioeconomic 
leapfrogging, and farmers have the potential to be globally competitive. 
Increasing investments in technologies to help small-scale farmers in 
India will yield far-reaching benefits long after the pandemic has passed. 
Technology-based applications and interventions in Indian agriculture 
are estimated to help unlock between $ 45 billion and $ 80 billion of  
economic impact and assist 90 million farmers earn higher incomes. 
India’s agricultural sector has been relatively slow to harness the power 
of  disruptive technologies, which could potentially help end poverty and 
hunger faster, including in rural parts of  Maharashtra, where the majority 
of  people continue to earn their living from the land. 
However, there are now some startups using satellite imagery to provide 
better market information, and thus, better risk-management systems in 
agriculture. There are also technology companies leveraging the Internet of  
Things (IoT), big data and analytics to cover the entire value chain in certain 
agricultural segments like the dairy sector. Global technology pioneers such 
as Microsoft have partnered with Indian research institutes to launch an 
intelligent cloud pilot increasing yields by up to 30%. All these are welcome 
signs and they need further encouragement through the right policy support. 
While Indian farmers are becoming increasingly digitally literate, the 
government is also launching several initiatives to foster innovation and 
entrepreneurship in agriculture. For example, the eNational Agriculture 
Market (eNAM) aims to act as a virtual platform wherein millions of  small 
farmers can sell their produce, thus eliminating intermediaries from food 
value chains – a most necessary step in India. 
Clearly, it is time for change. Not only do we need to respond to long-
standing issues and challenges, but we also have to face the newer realities. 
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New projects will need to address key challenges in the digital and analytical 
agricultural ecosystem to leverage technologies such as drones, IoT, and 
satellite imagery towards developing the required drones and data utility 
platforms. The drone mapping of  some entire districts also needs to be 
done. That will assist policymakers in developing a framework for addressing 
key coordination issues relating to the government’s use of  drones to meet 
agricultural requirements, such as better market information and predictive 
pricing for the smaller players. 

Given this scenario, a suitably devised public-private partnership (PPP) 
model could be just the game-changer that India’s agricultural sector now 
needs. Using both a traditional and a non-traditional approach, and drawing 
on the collective power of  all agricultural stakeholders, PPPs can transform 
the sector at multiple levels. With the government providing and co-
financing the back-end of  the value chain, and the private sector and farmer 
contributions doing the rest, the agricultural sector has the potential to be 
the primary engine of  rural transformation and poverty reduction in India. 

Biotechnology can equip farmers with techniques for developing high-yield 
crops, managing pests, better utilizing waste water, and focusing on food and 
nutrition security. It has multiple benefits to the farmer, and the remarkable 
breakthroughs achieved in the cereal production industry show just how 
much of  an impact biotechnology can have. PPPs can help replicate this 
success in crucial areas such as oil seeds and pulses, which are also highly 
import-sensitive. 

There is a need to use information technology (IT) in agriculture more 
aggressively. India needs more entrepreneurs to launch platforms linking 
farm produce directly to consumers so that supply chain management and 
logistics can be further enhanced to take farm produce to the end users 
economically and in good condition. There is also a need to increase 
awareness about quality farm produce and grading, sorting, and packaging at 
the farm level or by a group of  farmers. Policy also needs to promote more 
agro-processing units and explore export opportunities for higher returns 
to the farmers. To this end, the role of  FPOs should not be underestimated, 
as they provide end-to-end support and services to small farmers, as well 
as cover technical services, marketing, processing, and other aspects of  
cultivation inputs. 

Technology alone may not solve all of  India’s agricultural challenges – 
but in combination with the power of  startups, increased private sector 
investment, the right policy incentives, governance frameworks, and an 
enabling environment in which to scale innovations, it is likely to have a 
transformational impact positively impacting India’s small farmers. When 
India emerges from Covid, one hopes that we will already have laid 
the foundation for building a fairer, more prosperous, and sustainable 
agricultural sector. CO
NT
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News in MEDC

Union Minister Nitin Gadkari 
announced that the country's 
first agro convention centre is 
being set up in Nagpur. The 
concluding ceremony of  Agro 
Vision was held on Monday at 
the Kavivarya Suresh Bhat Hall. 
He was addressing the attendees 
of  Agro Vision 2021. MP 
Ramdas Tadas, Vice Chancellor 
of  MAFSU Dr. Ashish Paturkar, 
former MLA Pasha Patel, former 
MLA Prof. Anil Sole, Chairman, 
Agrovision Advisory Committee 
Dr. C. D. Mayee, Convener Girish 
Gandhi, Organizing Secretary 
Ravi Boratkar, Ramesh Mankar, 
Rajesh Bagdi were prominently 
present.

Prosperity is possible through 
Agricultural Technology: Shri Nitin 

Gadkari on 12th Agrovision
-  Minister for Road Transport & Highways, 

Government of  India

Nitin Gadkari said that a 
convention centre is being 
set up on the site of  Krishi 
Vidyapeeth near Futala Lake to 
provide information to farmers 
about crops. The project report 
is ready and will be submitted 
in 15 days. He hoped that 
it would be an information 
resource for the entire country. 
Efforts are being made to get 
space near Radisson Blu Hotel 
on Wardha road so that Agro 
Vision can be a regular feature 
and does not stays limited 
to an exhibition. Apart from 
this, land is being purchased 
by Agro Vision Trust wherein 
year round training could be 

conducted for farmers. There 
will also be a permanent 
market for organic agricultural 
products. He hoped that all 
together we would realize the 
dream of  a happy, prosperous 
farmer.

MP Ramdas Kadam said that 
agriculture is a profitable 
business but new experiments 
are need of  hour. ‘‘Agrovision 
is an initiative for the benefit 
of  the farmers and it definitely 
helps the farmers,’’ he said. 
Comparing was performed 
by Renuka Deshkar and vote 
of  thanks was performed by 
Ramesh Mankar.

Flex engine vehicles soon
Vehicles with flex engines 
running on ethanol will soon 
hit the market. A government 
order has also been issued 
in this regard. A meeting of  
representatives of  automakers 
will also be held soon. The 
vehicles will be available for 
sale in three to six months, 
said Gadkari. Drones will be 
used for spraying soon. He also 
said that 50 lakh youth will get 
employment due to this.
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News in MEDC

Nagpur, 24 December 2021 - 
India is an agriculture oriented 
country and policies are being 
formulated accordingly. Agro 
Vision 2021, the largest National 
Agriculture Exhibition in 
Central India was inaugurated by 
Agriculture Minister Narendra 
Singh Tomar at Bhat Hall today. 
On this occasion, Union Minister 
Nitin Gadkari, Karnataka's 
Technology Minister Ashwattha 
Narayan, Mayor Dayashankar 
Tiwari, MP Vikas Mahatme, MP 
Kripal Tumane, newly elected 
MLA Chandrasekhar Bavankule, 
MLA Krishna Khopade, MLA 
Vikas Kumbhare, former minister 
Anil Bonde, former MLA Pasha 
Patel, Dr. Paturkar, Secretary 
Sanjay Agarwal, Exhibition 
Secretary Ravi Boratkar, Dr. C. 
D. Mayee, Girish Gandhi, Joint 

Agriculture requires investment from private 
sector - Narendra Singh Tomar

- Agro Vision Agricultural Exhibition Inauguration

Secretary Ramesh Mankar etc. 
were present.

Speaking on the occasion, 
Narendra Singh Tomar said 
that after independence, there 
is a need to do more in the 
field of  agriculture, to eliminate 
the imbalance in the field 
of  agriculture. The central 
government led by Prime 
Minister Narendra Modi has 
tried to address the imbalance 
in the region. The work of  
imparting necessary information 
and modern technology to the 
farmers is done through Agro 
Vision. This is also benefiting 
the farmers of  the country. This 
year, the area under oilseeds 
has increased significantly, with 
palm oil growing in an area of  
28 lakh hectares and oilseeds 

being planted on 9 lakh hectares 
in North East India. Agriculture 
is the backbone of  the country. 
"If  this backbone is strong, the 
country will be strong," Tomar 
said. The process of  depositing 
1.62 lakh crore for farmers under 
PM Kisan Yojana through direct 
deposit is underway, he added.

If  new research, information and 
modern technology reach the 
farmers, then the farmers of  the 
country will be happy, prosperous 
and powerful. This was done 
through Agro Vision, stated 
Union Minister Nitin Gadkari. 
The exhibition is now 13 years 
old. Things that were decided are 
coming to fruition. 3 lakh farmers 
are guided through 40 workshops.

The farmers who are trained 
through Agro Vision are 
benefiting from it. It is our dream 
to make farmer a millionaire. 
Farmers are being connected 
with knowledge, science, 
research and modern technology. 
Knowledge is power indeed. 
By using this, farmers are now 
trying to become not only food 
givers (annadata) but also energy 
givers(urjadata). CNG can be 
made by farmers from sugarcane 
ethanol, weeds, waste.
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Let us not shun away from 
Biotechnologies Knocking at our Door 

- Dr C. D. Mayee
President of  the South Asia Biotechnology Centre (SABC),  

New Delhi and Advisor, Agrovision Foundation, Nagpur

AGRICULTURE SCENARIO

Agriculture in India provides a livelihood for the 
majority of  600 million rural people who live in 
nearly half  a million villages spanning the length 
and breadth of  the country. India’s economic 
growth and prosperity as a nation depends on the 
annual rich harvest of  crops, the principal source 
of  food, feed and fibre. If  agricultural productivity 
is high, it benefits the economic activity of  the 
nation. Productivity improvements in agricultural 
commodities are also priorities linked to profitability 
and sustainability of  farming in India and also for 
the provision of  a respectable income to nearly 
half  of  the farmer population. 

One of  the major challenges before Indian 
agriculture is the growing population. The National 
Commission on Population estimated that India’s 
population will be 1.45 billion in the next 5 years and 
hence the population growth coupled with rapidly 
improving living standards and changing food habits 
naturally shall hike the demand for all the Fs’, food, 
feed, fibre and fuel continuously. Another daunting 
challenge is to bridge the widening gap in per capita 
income between agriculture and other sectors as is 
evident from the downward share of  agri-sector 
in GDP, but there is commensurately no decline 
in the number of  people dependent on agriculture 
for livelihood. It is, therefore, vital to deploy new 
technologies and higher investment to achieve 
desired growth in agriculture. If  anything, we learn 
from the history of  agriculture development, it is 
clear that technological support has always come to 
rescue and to mitigate the crisis encountered in the 

past. The current agriculture scenario does remind 
one of  signs of  gloomy days ahead of  the sector 
witnessed prior to green revolution. The growth 
in agriculture is decelerating. Climate change is 
looming in the horizon restricting growth. Farmers 
are agitating for better returns from their produce 
despite bumper production of  cereals, milk, fruits 
and vegetables and many commodities except 
edible oils. Exports of  agriculture produce though 
showing growth in recent years, are still low as 
compared to many nations. The country is already 
importing huge quantities of  pulses and edible 
oils. Thus, agriculture is not all that well and yes it 
needed another technology support to mitigate the 
new crisis.

GR TECHNOLOGIES: THE PAST

Post-independence India suffered the first shock 
when the country had to import red wheat and 
milo sorghum under PL480 agreement from USA 
to feed the population. The country which once 
survived as the “ship-to-mouth” turned the table 
around using appropriate technology. The green 
revolution (GR) during 1960s and 70s which resulted 
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in unprecedented increases in food production is 
considered the first technological development 
in independent India. The development of  semi-
dwarf  Norin-10 wheat cultivars which featured 
Rht1 and Rht2 genes that dwarfed wheat plants 
by half  was a breakthrough in traditional plant 
breeding. This dwarfing produced wheat plants 
which were less prone to lodging; responsive to up-
take of  nutrients and thus gave high productivity. 
A series of  semi-dwarf  cultivars produced by 
CIMMYT in Mexico and later used in India to 
produce the high yielding input responsive rust-
resistant wheat cultivars brought about a wheat 
revolution. Similarly, the introduction of  sd-1 gene 
for dwarfness in rice introduced at IRRI and used 
in Indian cultivars brought a breakthrough in rice 
yield. Yet another revolution occurred using the 
genetic technology of  heterosis breeding or hybrid 
technology. Indian Agriculture is predominantly 
rain-dependent and here the hybrid technology 
sparked the cultivation of  dryland crops in the 
mid-seventies and production rose dramatically. 
Hybrids of  pearl millet, sorghum, cotton that 
could survive despite erratic monsoon rains gave 
farmers a new confidence in cultivation. The 
technology developed for cross-pollinated crops 

has now been extended to predominantly self-
pollinated crops like rice and mustard. Currently 
hybrid technology is extensively adopted in nearly 
three dozen crops in India. The technologies also 
gave rise to private seed companies and quality 
seed production engaging more than a million 
farmers in the production business and a few 
thousand non farmers in processing, and supply 
chain management. Therefore, the dwarfing genes 
in wheat and rice and hybrid technology in millets 
are classical examples, which stand testimony 
to the power of  genetic (gene) technology that 
ushered the green revolution and subsequently 
helped the productivity gains. The best of  these 
genetic technologies is the basic input that is seed 
improvement. And hence it is like vaccination to 
give permanent effect with ease of  business.

BIOTECHNOLOGY: THE PRESENT

In the last decade, precisely in the beginning of  
the 21st century biotech-aided growth has taken 
the technology platform which featured the 
application of  biotechnology to crops. Genetic 
enhancement has been successful in meeting the 
demands of  the ever-increasing population largely 
because of  discovery and use of  novel genes. 
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The conventional methods are limited by sexual 
compatibility barriers. With the advent of  new 
biotechnology tools and techniques, it has been 
possible to access genes from diverse biological 
systems and deploy them in the target species. Use 
of  crystalline protein genes (Cry) from the soil 
bacterium, Bacillus thuringiensis (Bt) in genetic 
engineering of  crops like corn, cotton, canola 
and soybean clearly depicts how genes from 
evolutionarily distant organism can bring new 
revolution in agricultural production and benefit 
farmers. Besides Bt genes, several other genes 
have also been prospected, validated and are being 
deployed to gain commercial advantage including 
EPSPS gene. Using the tools and techniques of  
biotechnology and genetic engineering several 
new technologies have emerged, and been adopted 
in the world. Three such biotechnology-assisted 
developments that benefited the Indian farmers 
in crop sector due to their commercialization are 
micropropagation, marker-assisted breeding, and 
transgenic technologies.

1) Development of  tissue culture technology for 
rapid multiplication of  disease-free, quality 
planting material has been highly successful in 
a number of  vegetative propagated crops. In 
India commercial tissue culture plantlets are 
available in banana, sugarcane, pomegranate, 
citrus and a few others. Attempts to expand 
this technology for date palm and many forest 
crops, medicinal and aromatic plants are in 
process.

2) Marker-assisted selection or breeding has been 
a new tool with the breeders for precisely 
moving genes using markers for desired traits 
without altering the architecture or morphology 
of  plants. Recently great success has been 
achieved in improving Basmati rice in to Pusa 
Basmati cultivars which is one of  the prime 
export commodity today.

3) Commercial approval to cultivate genetically 
modified Bt cotton, first used in 2002, 
commenced the era of  transgenic technology 
in India. Bt cotton benefitted the producer 
farmer by enhancing the cotton yield, the 
processor for getting sufficient raw material 
and the country achieved a record export of  
8-9 million bales in 2012-13. Prior to 2002 the 
cotton yields were stagnant at 300 kg lint per 
ha for more than 20 years. Every alternate year 
the crop suffered due to bollworm damage. Bt 
introduction altered the scenario and doubled 
the yield while tripling cotton production in the 
last 20 years. India became the largest player in 
cotton production and is now a regular exporter 
of  this commodity at 5-7 million bales of  170 
kg each.

GENE EDITING: THE FUTURE 

Transgenic or genetically modified technologies 
have been used profusely in crop improvement and 
commercialized in many countries. Unfortunately, 
commercial approvals for GM crops have been 
practically stalled in India due to misinformation 
and lack of  understanding of  such technologies 
by the public. Bt brinjal, GM mustard, stacked 
trait Bt/HT cotton and stacked trait Bt/HT maize 
and many such crops are approved by technical 
committees but withheld for political clearance. A 
new generation of  crops known as “gene-edited” 
rather than genetically modified are coming to 
market. Gene edited crops are created through 
new tool CRISPR-Cas system that strip and tweak 
DNA/RNA at a precise location. The crops 
developed using gene-edited technologies, at least, 
for now, largely fall outside of  current regulations 
in many countries including USA, Spain and the 
Netherlands. India is still grappling with GM 
crops and their products with activists stalling 
their development. Unlike other methods of  
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genetic engineering these techniques, like CRISPR-
Cas, which allows scientists to edit genomes with 
unprecedented precision and flexibility using 
bacteria, so far have generally not been used to add 
genes from other organisms into crop plants. First 
generation CRISPR-Cas9 system allows permanent 
modification of  gene(s) within organisms by 
either silencing the gene(s) or by adding gene(s) 
for desirable trait in plant genome. Integration of  
genomics efforts with transgenic transformation 
capabilities and gene-editing enhancements will 
open new vistas of  crop improvement targeted 
at simple traits such as low saturated & high oleic 
edible oil, gluten reduced wheat, high fiber wheat, 
Orobanche- tolerant mustard, allergen free peanuts 
to complex traits such as salinity and drought 
tolerance etc. Last year (2020), the Nobel Prize 
in Chemistry was awarded jointly to two women 
scientists, France’s Emmanuelle Charpentier and 
US’s Jennifer Doudna, for developing the CRISPR-
Cas9 gene editing technique. Since then, there has 
been renewed interest in the use of  the technology. 
The technology can have profound impact on 
agricultural growth. Indian scientists are ready 
with this tool also.  Given the disruptive nature of  
gene-edited technologies coupled with transgenic 
technologies, India must accelerate the process 
of  establishing regulatory system on gene-edited 
technologies and facilitate the process of  developing 
capacities of  public sector institutions to harness the 
benefits of  21st century biotechnology innovations 
for farm prosperity and food security of  1.3 billion 
people. Let us not shun away from adopting the 
new technologies for the benefit of  farmers, and 
the nation as these powerful technologies alone 
can improve the sustainability of  agriculture with 
higher productivity and profitability.

CONCLUSION

Agricultural technologies in India have 
done remarkably well in enhancing the food 

production despite population growth. However, 
it needs to step up production and productivity 
of  several key commodities to feed the expected 
population of  1.7 billion by 2050. Experience of  
the past encourages us to rely on technologies 
particularly the genetic ones. Covid-19 pandemic 
has taught us a lesson that without the use of  
techniques and tools, we cannot overcome such 
calamitous situations. As the vaccines have come 
to our rescue, which are also developed through 
genetic modifications, we have accepted them 
to save our population. Such innovations and 
new technologies emerging in biology will have 
to be integrated to make agriculture sustainable 
and also profitable. Unfortunately, GM and 
technologies like genome editing are suffering 
from negative activism despite their known 
advantages. Dr Jennifer Thomson, author of  
the new book “GM Crops and Global Divide” 
decries the spirited opposition to such new 
technologies and innovation of  biology due to 
which they have been deprived to needy farmers. 
People venture in to farming with an aim to 
gain and maximise profit. While the developed 
world has greater access to better inputs for 
growth accelerators that ensure robust farm 
enterprises, developing countries like India 
faces the overwhelming task of  making do 
with lesser resources against fast-depleting soil 
fertility, pest resurgences and effect of  climate 
change on small holder farmers. Indian farmers 
also want to maximise profits and it is unfair 
to deny them new technologies. What happens 
when such useful technologies are denied legally 
has been seen in case of  Bt/HT cotton planted 
illegally on nearly 15% of  cotton area in central 
India. Let us therefore not shun away the facts 
of  science and technology in agriculture sector 
in India.
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Enhancing Agricultural Productivity in India: 
Issues and Strategies

- Dr. Kale Neha. D. 1, Dr. Murai Atul. M 2 
1. Assistant Professor, Department of  Extension Education,  

Shramshakti College of  Agriculture, Maldad, MPKV, Rahuri (M.S.)
2. Principal, College of  Agriculture, Amkheda, PDKV, Akola (M.S.)

Meeting the food demand of  
a global population expected 
to reach 9.1 billion in 2050 
and over 10 billion by end 
of  the century will require 
major changes in agricultural 
production systems. Improving 
crop land management is key 
to increase crop productivity 
without further degrading soil 
and water resources. India is 
growing at a rapid pace and so 
is the use of  technology in the 
growing sectors of  the country. 
A major mass of  the population 
is still dependent on the land 
and practicing agriculture as its 
primary source of  income. India 
has been in a continuous tryst 
with its farming infra, practices 
and associated communities 
since independence. With the 
sector still contributing around 
15-20% to the national GDP of  
the country over a few decades, 
and its diverse cum changing 
needs across its regions, India 
has been driving necessary and 
timely interventions at Industry, 
Institution, and individual 
farmer level for its constant 
manifestation.

As agriculture is a sector that 
emotionally appeals to the 
masses, Indian agencies were 
prompted to undertake policy 
measures to stimulate industry 
landscape by improving access 
to credit and widening scope of  
crop insurance. Setting up and 
enabling institutions to mobilize 
essential Agri services and new 
age technology production 
inputs further, empowering 
individual farmers through 
incentives like subsidies on input 
resources across the farming 
value chain and enhancing their 
social security conditions.

Measures or interventions to 
cater to the larger farming 
community is of  utmost necessity 
given the diverse needs of  
farming in India. As one positive 
amendment of  the existing 
policy or introduction of  fresh 
clauses to benefit the growing 
aspirations or expectations of  
any farmer, may hamper farm’s 
productivity in the longer run. 
For instance, increased subsidy 
on chemical fertilizer purchases 
by the farmer groups may 
deteriorate the soil health in the 
long run which as well, worsens 
the cash flow a farmer may have 
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to budget year-on-year. In this 
direction, technology-driven 
aids like the soil testing centers 
across the country have made 
a considerable impact on the 
farmer’s choice of  crop, cropping 
pattern, level of  mechanization 
and irrigation solutions.     

Challenges of  agriculture 
sector:

India’s agriculture sector accounts 
for about 15.9 % of  the country’s 
US$ 2.7 trillion economy and 
49% of  employment (2018-19). 
Viewed from the socioeconomic 
point, agriculture is the most 
important sector that needs 
focus and attention at all levels. 
The call of  the Government 
of  India to achieve the goal of  
Doubling Farmer     s Income 
(DFI) by 2022, in a way, 
epitomizes the need to pursue 
all possible ways of  increasing 
the agricultural productivity and 
profitability of  the farmers. It 
also touches upon the need to 
accelerate our efforts to achieve 
the Sustainable Development 
Goal of  ending hunger, poverty, 
and malnutrition in a sustainable 
manner. Agriculture cannot 
be seen in isolation. It should 
be seen as an integral part of  a 
larger ecosystem spanning the 
entire primary sector including 
horticulture, animal husbandry, 
fisheries, dairy, poultry, and other 
allied activities.

Susceptibility of  agriculture to 
natural disasters like drought, 

floods, cyclone, storm, landslide, 
earthquake etc is a very well-
known phenomenon but, 
epidemic and pandemic in recent 
times have compounded the 
negative effects on the produce 
and farmer income. With      no 
exceptions, man-made fiascos 
like fire, sale of  spurious seeds, 
excessive use of  fertilizers and 
pesticides and price crashes have 
also been equally responsible for 
limiting the farming sector all 
over the world. Due to market 
inefficiencies like asymmetry of  
information, moral hazard and 
adverse selection prevalent in 
the Indian agri ecosystem, crop 
insurance has still been a laggard. 
This does have spill over effects 
into other decision-making 
processes of  a farmer that could 
result in indecisiveness to adopt 
new age methods of  farming or 
seek institutional support.

Several studies undertaken 
recently in India, including the 
one on DFI have brought out the 
problems afflicting the agriculture 
sector. The recommendations 
of  these studies include, inter 
alia, ensuring timely availability 
of  inputs, an increased focus 
on measures to enhance the 
productivity - especially of  small 
and marginal farms, adoption of  
modern agricultural practices, 
optimal use of  inputs, choice of  
the right crops through macro and 
micro-level planning, availability 
of  near real-time information 
on prices and markets, enhanced 

efficiencies in the post-harvest 
operations like storage, logistics 
and food processing, affording 
the farmer a greater role 
and share in the value chain, 
diversification, and above all, 
addressing the issues relating to 
information asymmetry across 
the entire agricultural cycle. Such 
a long and complex agenda calls 
for a concerted action both on 
the policy and implementation 
fronts, in the form of  Green 
Revolution 2.0.

The major challenges facing      
the agriculture sector are: 

a) Food Sufficiency but 
Nutrition Deficiency. 

b) High import of  edible oil and 
oilseeds. 

c)  Yield plateaus. 

d) Degrading soil, Water stress. 

e) Inadequate market infra/
linkages.

f) Unpredictable, volatile prices. 

g) Post-harvest losses, wastages. 

h) Lack of  crop planning due to 
information asymmetry.

Need for Ecosystem Thinking 

Agriculture sector is a large, 
diverse, heterogeneous, complex, 
and sensitive ecosystem. Any 
attempt to transform the sector 
needs to imbibe an ecosystem 
thinking and a digital ecosystem.

A digital ecosystem is a 
distributed, adaptive, and open 
socio-technical system with 
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properties of  self-organization, 
scalability, and sustainability.

The agriculture value chain 
extends from crop/ varietal 
selection and crop management 
to the market. It involves 
public and private players 
in agricultural inputs and 
services as well as      logistics. 
Establishing a digital ecosystem 
of  agriculture needs to take a 
long-term view of  aspects like 
interoperability, data governance, 
data quality, data standards, 
security and privacy, besides 
promoting open innovation. 
A significant requirement is 
adoption of  a decentralized, 
federated architecture that 
assures autonomy to the service 
providers and all other actors 
and ensures interoperability at 
the same time.

The main components of  the 
strategy can be outlined as 
follows:

India has reached a stage in 
development where it needs 
an ‘evergreen revolution’, i.e. 
producing more in less land with 
less water. Agri-business and 
agri-processing should be the 
main drivers of  this revolution 
with crop diversification as one 
of  the main strategies.

1. Soil Health Enhancement:

Agricultural universities, research 
institutions, krishi vigyan 
kendras, fertiliser companies, 
state departments of  agriculture 

and farmers’ associations should 
aim to increase the productive 
potential of  soil through 
concurrent attention to their 
physics, chemistry (macro and 
micro- nutrients) and micro 
biology. Dry farming areas need 
particular attention.

2. Irrigation Water Supply 
Augmentation and 
Management:

Water is a public good and a 
social resource and not a private 
property. The privatisation of  
its distribution is fraught with 
dangers and could lead to water 
wars in local communities. 
Improving supply through 
rainwater harvesting and 
recharging of  the aquifer should 
become mandatory.

In addition, a nationally debated 
and accepted strategy for 
irrigating 10 million hectares 
of  new area under Bharat 
Nirman Programme should be 
developed. All existing wells 
and ponds should be renovated. 
Demand management through 
improved irrigation practices, 
including sprinkler and drip 
irrigation, should receive priority 
attention.

A water literacy movement 
should be launched and 
regulations should be developed 
for sustainable use of  ground 
water as well as for preventing 
pollution. Seawater farming 
should be promoted in coastal 
areas through the cultivation of  

mangroves, salicomia, casuarinas 
and appropriate halophytic 
plants. The conjunctive use 
of  rain, river, ground, sea and 
treated sewage water should 
become the norm.

3. Credit and Insurance:

Credit reform is the primary 
pathway to enhancing small 
farm productivity. The spread 
between the deposit and lending 
interest rates is high in India 
by international standards. The 
need is to improve efficiency in 
the financial delivery system by 
controlling both transactions and 
risk costs. 

On the part of  the government, 
crop insurance as well as the 
speed and manner in which the 
debt recovery and settlement 
process operates would need 
to be considerably improved. 
Keeping in view the decline 
in profitability of  agriculture, 
and the farmers’ distress, the 
Government must consider 
providing support to the banking 
system for reducing the rate of  
interest for crop loans.

Rescheduling and restructuring 
of  farmer’s loans are not enough 
in the event of  successive natural 
calamities. The Central and State 
governments must step in to 
create an Agriculture-Risk Fund 
to provide relief  to the farmers in 
the case of  successive droughts 
and in areas hit by floods and 
heavy pest infestation.
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4. Technology:

Agricultural scientists should 
state the performance of  new 
varieties and technologies in 
terms of  net income per hectare, 
and not just in terms of  yield per 
hectare. For this purpose, there 
is a need for a farming system 
orientation involving crop-
livestock integrated production 
systems geared to both research 
and resource use. There should 
be a proper match between 
production and post-harvest 
technologies.

A post-harvest technology wing 
should be added to every krishi 
vigyan Kendra. Also, lab-to-land 
demonstrations should include 
post-harvest technology. Many 
of  them should be organised in 
dry farming areas where millets, 
pulses, oilseeds and cotton are 
grown.

Value addition to biomass will 
help generate skilled jobs in the 
non-farm sector. Rice occupies 
the largest area in the country 
and there are opportunities 
for generating more jobs and 
income by establishing rice bio-
parks. Similarly, eco-boards can 
be produced from cotton stalks 
as a replacement for plywood 
made from timber.

5. Market:

Ultimately, it is only opportunities 
for assured and remunerative      
marketing that will determine the 
economic viability of  farming 

both as a way of  life and a means 
to livelihood. Market reform 
should begin with production 
planning, so that every link in 
the cultivation- consumption- 
commerce chain receives 
adequate and timely attention.

Farming in India is plagued by 
Micro land holdings that also 
limit any farmer’s scope and 
scale to adopt mixed farming 
or shift to growing multiple 
crops simultaneously or even 
take up innovative approaches 
to grow a crop. In recent years, 
the Government has been 
proactive in designing the 
right platform and rolled out 
necessary measures to reduce 
the burden of  informal setup 
in agri and allied services. One 
such effort has been encouraging 
Farmer Producer Organisations 
across the country, which has 
encouraged and benefited the 
farming community at large.

6. FPO: 

Farmer Producer Organizations 
(FPOs) are established under 
the statute of  C     ompanies Act 
or the State Co-operative Act. 
As an organization, it follows a 
very unique model of  collective 
and crowdsourced efforts from 
like-minded farmers belonging 
to a particular region or growing 
common crops. Although 
FPOs were envisaged for better 
marketing practice by a group 
of  farmers, over the years they 
have proven to positively impact 

all the players and practices 
of  the farming value chain. 
Meanwhile, through this mode 
of  BAU (mention full form), 
farmers are in a better position to 
tackle price uncertainty, improve 
processing and storage capacities, 
experiment and deploy newer 
farming methods at large also, 
and improve access to formal 
sources of  credit. FPOs have 
resulted in farmers identifying 
inherent sectoral risks in the 
farming ecosystem and initiating 
collective action to mitigate 
them.

The growth in number of  FPOs 
in the country is a testament of  
a farmer’s choice towards newer 
and efficient production systems. 
Supporting this, the Government 
of  India has also announced 
a goal of  incorporating 10000 
FPOs by 2023, which can cater 
to the larger farmer community 
and land area as well. In the same 
direction, state governments 
have also proposed      dedicated 
state legislation to establish and 
regulate State FPOs in the near 
future, thus adding more impetus. 
States like Madhya Pradesh, 
Maharashtra and Karnataka are 
already having the lions’ share in 
terms of  the number of  FPOs 
and number of  farmers impacted 
have already proposed to set up 
and support FPOs specific to 
crops grown by state farming 
communities.  

7. Digital resources at a 
farmer’s disposal not only lead 
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to the efficient utilization of  
capacity but also have      the 
scope to improve processes on 
the field. This approach will thus 
lead to effective utilization of  
the available resources and add 
immense value to the agricultural 
value chain. With high risks that 
are involved due to lower yield 
as a result of  marginal sizes of  
farmland, inadequate irrigation 
facilities coupled with expensive 
informal farm liabilities, 
farmers in India have had to 
face uncertain times. This gap 
identification and a concentrated 
effort to solve them has been a 
focus of  the governments of  the 
past as well as of  the present.

8. Mechanisation of  farms is 
an approach which has provided 
great benefits to farmers across 
the world and the same will be 
true for India. Over the years, 
the Government has initiated 
numerous measures towards 
farm mechanisation that has led 
to      improvements in outputs 
and welfare conditions. Umang 
and Mkisan applications have also 
accelerated the reach of  critical 
information to the farming 
communities. Platforms like 
these have also assisted farmers 
in availing Government provided 
benefits, subscription to seed-
fertilizer-credit subsidies and 
other important information. But 
to achieve exponential growth in 
farm output a concerted effort 
involving the entire ecosystem 
is very necessary and, in this 

direction, the sector has seen the 
entry of  entrepreneurs in the 
agriculture ecosystem.

9. The service-based models 
developed by the entrepreneurs 
have enabled farmers to 
increase their productivity, and 
overcome a few weak points in 
consultation with entrepreneurs. 
This has also given a boost to 
the incomes of  the farmers 
leading to an improvement in 
their socio-economic conditions. 
These disruptive models that 
are changing the landscape of  
the farmers’ ecosystem have 
been well recognised by the 
government and have also 
necessitated amendments in the 
farming policies from time-to-
time. In current times, startups 
have penetrated throughout the 
farming value chain from sourcing 
quality seeds to providing 
mechanized tools for farming, 
logistics support for movement 
of  crops and improving access 
to new markets. In recent years, 
with application of  new age 
technologies like blockchain and 
AI in the farming ecosystem, 
entrepreneurs have been able to 
provide farmers with advanced 
and futuristic solutions to 
improve their output. Usage of  
such advanced technologies have 
also provided startups with new 
funding opportunities as they are 
now trying to concentrate and 
solve the major challenges that 
the farmers community will face 
due to climatic changes.

Concurrently, the Government 
of  India announced the Pradhan 
Mantri Kisan Maandhan Yojana 
that has been received very well 
by the farming community in 
the country. With a very basic 
monthly contribution, farmers 
upto to the age of  40 can create a 
retirement corpus for themselves. 
A subscriber strength of  around 
21 lakhs since its announcement 
in 2019, this has amassed a lot 
of  interest, due to its positive 
outcome. Thus, a mechanism is 
established to guarantee social 
security for farmers in the 
country.

With 46% of  the working 
population employed in Agri 
and allied sectors, policy thrust 
to establish institutions and 
strengthen market linkages will 
go a long way in improving 
farmer welfare in the country. 
The setting up of  FPO 
infrastructure across the country 
has gained pace in recent times 
and is located closer to the 
farming communities across the 
nation, thereby minimizing the 
problem of  access to farming 
services and products. 

Conclusion

Increasing agricultural 
productivity can increase food 
availability and access as well as 
rural incomes. Agriculture credit, 
crop insurance, technology 
inputs and marketing support 
can be driven in a collective way 
from these FPO centres. FPOs 
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in association with tech startups 
can pilot necessary farming 
interventions and deliver 
exceptional results and thereby, 
benefit the farming community 
at large. It would be highly 
imperative if  these measures are 
followed by a robust monitoring 
framework that can mitigate risks 
at different levels of  the farming 
ecosystem in India. With recent 
efforts in expanding agricultural 
credit, deepened scope of  crop 
insurance and creation of  a social 
security mechanism dedicated 
to farmers alone, the farming 
community will be strengthened 
with policy level measures that 
may improve their financial 

wellbeing. These strategies 
include improvement in crop 
productivity; improvement in 
livestock productivity; resource 
use efficiency or savings in the 
cost of  production; and increase 
in the cropping intensity. They 
include, diversification towards 
high value crops, improvement 
in real prices received by farmers, 
and shift from farm to non-farm 
occupations.

Stronger agricultural innovation 
systems must be collaborative, 
with all actors working in 
networks to produce innovations 
that the sector needs and can 
use. Good governance can 

help by forming clear strategic 
objectives (in consultation with 
stakeholders) and comprehensive 
mechanisms and procedures for 
evaluation. Finally, there needs to 
be a way to bring new ideas into 
practice, helping farmers to build 
the skills they need.
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Agri share in GDP of  India hits 20%
- Shagun Kapil

Sr. Economist 
Economic Survey of  India

The share of  agriculture in gross 
domestic product (GDP) has 
reached almost 20 per cent for 
the first time in the last 17 years, 
making it the sole bright spot in 
GDP performance during 2020-
21, according to the Economic 
Survey 2020-2021.

The resilience of  the farming 
community in the face of  
adversities made agriculture the 
only sector to have clocked a 
positive growth of  3.4 per cent at 
constant prices in 2020-21, when 
other sectors slid.

The share of  agriculture in 
GDP increased to 19.9 per cent 
in 2020-21 from 17.8 per cent 
in 2019-20. The last time the 
contribution of  the agriculture 
sector in GDP was at 20 per cent 
was in 2003-04.

This was also the year when the 
sector clocked 9.5 per cent GDP 
growth, after the severe drought 
of  2002 when the growth rate 
was negative.

Following 2003-04, the share has 
remained between 17 and 19 per 
cent.

“The growth in GVA (gross 
value added) of  agriculture and 
allied sectors has been fluctuating 
over time. However, during 

2020-21, while the GVA for the 
entire economy contracted by 
7.2 per cent, growth in GVA 
for agriculture maintained a 
positive growth of  3.4 per cent,” 
according to the survey.

The continuous supply of  
agricultural commodities, 
especially staples like rice, wheat, 
pulses and vegetables, also 
enabled food security.

In 2019-20 (according to the 
fourth advance estimates), total 
food grain production (296.65 
million tonnes) in the country 
was higher by 11.44 million 
tonnes than 2018-19.

It was also higher by 26.87 
million tonnes than the previous 
five years (2014-15 to 2018-19) 
average production of  269.78 
million tonnes.

The production also boosted 
allocation of  food grains under 
the National Food Security Act 
(NFSA) that increased by 56 
per cent in 2020-21, compared 
to 2019-20. The government 
allocated 943.53 lakh tonnes of  
food grains to states / Union 
territories till December 2020.

The survey also termed the new 
farm laws as a “remedy” and 
“not a malady” in a message to 

the farmer community opposing 
the laws.

“The three agricultural reform 
legislations are designed and 
intended primarily for the 
benefit of  small and marginal 
farmers who constitute around 
85 per cent of  the total number 
of  farmers and are the biggest 
sufferers of  the regressive 
Agricultural Produce Market 
Committee regulated market 
regime. The newly introduced 
farm laws herald a new era of  
market freedom that can go a 
long way in the improvement 
of  farmer welfare in India,” it 
said.

 The survey gave a note of  various 
consultations and reports on the 
need for agricultural reforms.

“The reforms in the agricultural 
sector were more overdue 
than even the labour reforms 
as the existing laws kept the 
Indian farmer enslaved to 
the local Mandi (wholesale 
market) and their rent-seeking 
intermediaries,” it said.

It called for a paradigm shift 
in how agriculture was viewed, 
“from a rural livelihood 
sector to a modern business 
enterprise”.



January 2022MEDC Economic Digest

Cover Story

19

UPL Ltd. Solution for Sustainable 
Agriculture Worldwide 

- United Phosphorus Ltd

UPL launches new ‘NPP’ 
Business Unit to Enhance 
Biosolutions Capacity for 
Sustainable Agriculture 
offering Worldwide

UPL Ltd. has announced the 
launch of  ‘NPP’ – Natural 
Plant Protection – a new 
global business unit housing 
UPL’s comprehensive portfolio 
of  natural and biologically 
derived agricultural inputs and 
technologies. 

NPP will act as a stand-alone 
brand, consolidating UPL’s 
existing biosolutions portfolio, 
network of  R&D laboratories 
and facilities worldwide, which 
currently accounts for 7% of  
UPL’s total revenues.   

NPP’s global offering will 
continue to benefit from UPL’s 
extensive global distribution 
footprint, drawing on innovation, 
research and development 
capabilities and will be supported 
by UPL’s unique, proven ??? 

NPP’s extensive portfolio will 
play a vital role addressing 
farmers’ pain points – including 
abiotic stress, soil health, residues, 
and resistance management – 
in developed and developing 
agricultural markets alike. 

Jai Shroff, Global CEO, UPL Ltd. 
states, “For over two decades, 
UPL has been investing in the 
development and scaling of  
biosolutions. The strength of  our 
current portfolio is testament not 
only to our progressive approach 
to sustainable agriculture, but also 
to the dedication of  our teams 
across the world to meeting the 
innovation and technology needs 
of  farmers, consumers, and the 
environment. Our OpenAg 
purpose places collaboration at 
the heart of  progress, and NPP 
will work across UPL’s global 
footprint to shape and scale the 
biological technologies of  the 
future.” Fabio Torretta, Chief  
Operating Officer, NPP, UPL, 
stated, “NPP can change the 

world. It has the right capabilities, 
the right mindset, and the right 
technical skills and resources 
to drive a new era of  positive, 
progressive change in agriculture. 
The biosolutions market is 
set for double-digit growth to 
US$10bn by 2025, compared to 
traditional agrochemicals, which 
are projected to experience 
single digit growth. NPP is well 
positioned to shape a more 
sustainable food future.” 

One of  NPP’s greatest strengths 
will be the company’s ability 
to cross-pollinate innovation 
across regions, understanding 
and learning from the needs 
of  one market to increase the 
speed and depth of  penetration 
into another market. NPP will 
be agile in adding products 
and platforms to its portfolio, 
creating global partnerships and 
training programs, contributing 
to environmental sustainability, 
farmer resilience, and improving 
food value chains worldwide.
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Digital and analytics technologies offer 
a way to create value by optimizing the 

supply chain in agriculture
- Nicholas Denis 

McKinsey’s & Company 

Companies in many industries 
have found they can create 
value by applying digital and 
analytics technologies to new 
business models and product 
offerings. Now, agriculture 
players, from farmers to end 
customers, are discovering that 
these technologies can play a 
role in optimizing the fiendishly 
complex agriculture supply 
chain.

Using the torrent of  data they 
are capturing, leading agriculture 
players are following the lead of  
companies in other industries 
by building digital twins of  
their physical supply chains. 
These virtual replicas enable 
companies to run simulations 
and optimizations, leading to 
significant potential savings 
on the cost of  moving crops 
through the system.

In this article, we discuss why 
agriculture supply chains are so 
complicated and how companies 
can use digital and analytics 
technologies to optimize them. 
Players that employ techniques 
such as digital twins could 
achieve a competitive advantage 
in a challenging market.

A complex supply chain

Supply-chain processes are 
inherently complex across 
industries, with multiple 
functions interacting with 
different, potentially conflicting 
objectives and numerous 
dependencies between material 
and information flows. The 
agriculture supply chain is further 
complicated by fragmented 
inbound and outbound networks. 
The typical agriculture supply 
chain involves three steps: from 
farmers to intermediate silos, 
from silos to transformation 
plants, and from transformation 
plants to clients. Each step 
requires multiple decisions .

For each decision, the number 
of  possible solutions mires 
optimization analysis in 
complexity. Supply-chain 
fragmentation multiplies the 
number of  possible flows at each 
step, giving rise to thousands of  
possible outcomes. For example, 
one company had more than 
300 grain varieties, more than 
300 silos, more than 7,000 other 
storage points, and more than 
200,000 transportation options.

The situation is further 
complicated by the uncertainty 
of  each outcome. This 
uncertainty arises from two main 

sources: operational factors, such 
as unpredictable yields in each 
field, and external factors, such 
as meteorological conditions, 
inputs, farmer capabilities, and 
pricing volatility arising from 
global imbalance in supply and 
demand. In the case of  sugar, for 
example, our analysis of  ten years 
of  crop-yield data reveals more 
than 150 agronomic scenarios 
(defined in a series of  potential 
yields per parcel) that could 
be relevant to crop-collection 
planning and allocation logistics.

How digital twins can help

Advances in digital and analytics 
technologies offer a way to 
optimize the agriculture supply 
chain. The agriculture industry 
is capturing more data than ever, 
on everything from agronomy 
to the weather to logistics to 
market price volatility. Data 
storage capacity has increased, 
storage cost has plummeted, and 
computational power has grown. 
Meanwhile, both predictive 
data science and prescriptive 
optimization techniques have 
matured and gained visibility.

One compelling way to use 
digital and analytics technologies 
is to create a digital twin of  the 
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physical supply chain—from 
farmers to end customers—and 
use it to run virtual simulations 
and optimizations. Digital twins 
can include all elements of  the 
supply chain and its interfaces, 
including procurement, 
production, inventory points, 
transportation, warehousing, 
and points of  sale for finished 
goods. Players can calibrate 
mathematical models to include 
a variety of  objective functions, 
such as profit, throughput, cycle 
time, or inventory optimization, 
depending on the organization’s 
needs.

The value of  the digital twin lies 
in its robust predictive power. 
It uses algorithms based on 
artificial intelligence to explore all 
possible planning and scheduling 
combinations and variables—
for example, lot sizes—while 
performing multivariate function 
optimization within user-
defined constraints. Planning 
and scheduling optimizers can 
then be rerun in real time when 
unexpected events occur. For 
example, rush orders or demand 
changes can be immediately 
integrated into a revised schedule.

The digital twin also offers 
rapid scalability, providing initial 
insights quickly as it adapts 
dynamically to user needs. 
Its agile approach allows for 
speedy digitization, starting 
with a minimum viable product 
covering 80 percent of  user 
needs in two to three months 
and then continuously updating 
as those needs change. Short 
development cycles further 
ensure that solutions evolve 

quickly.

How to implement a digital 
twin

Digital and analytics have 
become a priority for executives 
as their value becomes 
increasingly clear. More than half  
of  manufacturing companies, 
for example, are piloting digital 
programs in their operations.1 
While this trend is promising, 
many companies struggle to 
successfully scale digital and 
analytics pilots to capture their 
full potential. McKinsey research 
and experience show that less 
than 30 percent of  companies 
transition successfully from pilot 
phase to a fully scaled solution.

Most companies understand 
the technical challenges of  
implementing a digital twin: 
developing the solution’s core 
engine, creating a user interface 
to support decision making, and 
integrating the solution into the IT 
landscape through bidirectional 
interfaces with existing systems, 
such as the enterprise-resource-
planning systems of  plants. Value 
capture requires a threefold 
approach (Exhibit 2). Yet even 
companies with strong technical 
capabilities may fail to capture 
the full potential of  digital twins. 
Success requires two additional 
ingredients:

● Sufficient industry and 
supply-chain expertise to 
define the objective function 
of  the digital twin. The 
solution requires an end-
to-end perspective and the 
right level of  physical and 
timing detail to support 

informed decisions regarding 
incremental precision, the 
pace of  implementation, and 
execution.

● Change-management efforts 
aimed at all stakeholders, 
from farmers to agriculture 
players. Farmers should be 
prepared for changes in 
crop-collection planning 
and collection logistics, 
and they should be advised 
that the changes have a 
potential upside: increased 
compensation for their 
crops. When one agricultural 
player recently optimized its 
supply chain with a digital 
twin, up to two-thirds of  
farmers saw changes in their 
crop collection periods—and 
crop compensation increased 
3 to 5 percent. Agriculture 
supply-chain teams also 
need a mindset shift. They 
should be encouraged to use 
digital twins for planning 
and exception management 
rather than falling back on 
frequent rescheduling and 
firefighting activities.

Today’s agriculture players face 
an increasingly challenging 
environment, but digital and 
analytics offer powerful sets of  
tools to unlock new value for 
those who know how to use 
them. While pitfalls abound on 
the journey to adoption, the 
benefits of  success are clear. 
Digital and analytics technologies 
can arm well-placed industry 
leaders with a new source 
of  competitive advantage by 
unleashing untapped value within 
the agriculture supply chain.
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Contribution of  Agriculture Sector towards GDP
Agriculture has been the bright spot in the 

Economy despite COVID-19
- Ministry of  Agriculture & Farmers Welfare

As per Provisional Estimates of  Annual of  National 
Income, released by National Statistical Office 
(NSO), Ministry of  Statistics and Programme 
Implementation on 31st May 2021, the share of  
Agriculture and Allied Sectors in Gross Value 
Added (GVA) of  the country during the last three 
years at current prices is given below.

( in percent)

Year Percentage Share of GVA of Agri-
culture and Allied sector to Total 

Economy
2018-19 17.6
2019-20 18.4
2020-21 20.2

Source: National Statistical Office (NSO), M/o 
Statistics & PI.

As per First Revised Estimates of  National Income 
for 2019-20 released on on 29th January 2021, 
Gross Capital Formation (GCF) in agriculture and 
allied sectors at current prices during the last three  
years (latest available) is given below.

 (`crore)

Year Gross Capital Formation (GCF) of 
Agriculture, forestry and fishing  

at Current Price
2017-18 3,62,706
2018-19 4,07,842
2019-20 4,46,044

Source: National Statistical Office (NSO), M/o 
Statistics & PI.

Agriculture being a State subject, the State 
Government is primarily responsible for the 
growth and development of  agriculture sector and 
developing perspective plans for their respective 
States and ensuring effective implementation of  
the programmes/schemes. However, Government 
of  India supplements the efforts of  the State 
Governments through various Schemes / 
Programmes.   The details of  various schemes, 
reforms and policies are given below.

• Unprecedented enhancement in budget 
allocation

• Fixing of  MSP at one-and-a half  times the cost 
of  production

• Increase in procurement from farmers

• Income support to farmers through PM KISAN

• Pradhan Mantri Fasal BimaYojana (PMFBY)

• Institutional credit for agriculture sector 

• Providing Soil Health Cards to farmers

• Promotion of  organic farming in the country

• Neem Coating of  Urea

• Agri Infrastructure Fund

• Promotion of  FPOs Scheme

• National Bee and Honey Mission (NBHM)

• Pradhan Mantri Krishi Sinchai Yojana (PMKSY)

• Micro Irrigation Fund

• Agricultural Mechanization
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• Changes in Disaster Relief  Standards

• Setting up of  E-NAM extension Platform

• Improvement in farm produce logistics, 
Introduction of  Kisan Rail

• Creation of  a Start-up Eco system in agriculture 
and allied sector

Government has taken several steps for increasing 
investment in agriculture sector such as enhanced 
institutional credit to farmers; promotion of  
scientific warehousing infrastructure for increasing 
shelf  life of  agricultural produce; setting up of  
Agri-tech Infrastructure Fund for making farming 
competitive and profitable; developing commercial 
organic farming etc. Government is implementing 
various schemes for supply of  farm inputs, like 
seeds, fertilizers, agricultural machinery and 
equipments, irrigation facilities, institutional credit, 
etc., at subsidized rates to the farmers in the country. 
Government has recently taken several steps for 
increasing investment and growth in agriculture 
sector which include creation of  Long Term 
Irrigation Fund (LTIF), Micro Irrigation Fund for 
water use efficiency, promotion of  commercial 
organic farming, etc. The details of  such major 
schemes /steps  are given below.

Government of  India has launched the Central 
Sector Scheme of  financing facility under Agriculture 
Infrastructure Fund (AIF) to boost Agriculture 
Infrastructure relating to post harvest management 
and community farming assets. Under this scheme 
entities such as farmers, agri entrepreneurs, starts 
up, Central/ State agency or local body sponsored 
public private partnership projects etc. can take 
benefit for setting up eligible infrastructure projects. 
Under Rashtriya Krishi Vikas Yojana (RKVY) 
Scheme of  Ministry of  Agriculture, grants-in-
aid is given to state governments on the basis of  
the projects approved in State Level Sanctioning 
Committee Meeting (SLSC). States can take up 
projects for the development of  Agriculture and 
allied sector in Public Private Partnership (PPP) for 
Integrated Agriculture Component.

Under Mission for Integrated Development of  
Horticulture (MIDH) of  this Ministry financial 
assistance in the range of  35% to 55% of  eligible 
projects cost is available in the form of  credit 
linked back ended for creation of  Post-Harvest 
management infrastructure like Pack Houses, Pre-
cooling units, Integrated pack houses, Refrigerator 
van, Primary/mobile Processing unit, cold storage 
etc farm gete level to consumption level. The post-
harvest component is demand/entrepreneurs-
driven from among entrepreneurs, private 
companies, cooperatives, farmers groups etc. 
through commercial ventures for which assistance 
is available through respective State Horticulture 
Mission.

The Pradhan Mantri Kisan Samman Nidhi (PM-
KISAN) Scheme is being implemented with a view 
to provide income support to all landholding farmer 
families across the country, to enable them to take 
care of  expenses related to agriculture and allied 
activities as well as domestic needs. The Scheme, 
effective from 1.12.2018, aims to provide a payment 
of  Rs.6000/- per year for the farmers’ families with 
cultivable land holding, subject to certain exclusions. 
The financial benefit of  Rs.6000/- is being released 
by the Central Government in three 4-monthly 
instalments of  Rs.2000/- over the year directly into 
the bank accounts of  the eligible farmers under 
Direct Benefit Transfer mode.

Further, Government of  India has launched the 
Aatmanirbhar Bharat Abhiyan (ABA) to strengthen 
Infrastructure, Logistics, Capacity Building, 
Governance and Administrative Reforms for 
Agriculture.

This information was given in a written reply by 
the Union Minister of  Agriculture and Farmers 
Welfare Shri Narendra Singh Tomar in Lok Sabha 
today.

****

APS

(Release ID: 1741942)
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ONE DISTRICT ONE PRODUCT
- Ministry of  Food Processing Industries

Government of  Maharashtra

The scheme adopts the One District One Product 
(ODOP) approach to reap the benefit of  scale in 
terms of  procurement of  inputs, availing common 
services and marketing of  products. ODOP for 
the scheme will provide the framework for value 
chain development and alignment of  support 
infrastructure. There may be more than one cluster 
of  ODOP products in one district. There may be 
a cluster of  ODOP products consisting of  more 
than one adjacent district in a State.

The States would identify the food product for a 
district, keeping in perspective the focus of  the 
scheme on perishables. A baseline study would be 
carried out by the State Government. The ODOP 
product could be a perishable Agri produce, cereal-
based product, or a food product widely produced 
in a district and their allied sectors. An illustrative 
list of  such products includes mango, potato, 
litchi, tomato, tapioca, kinnu, bhujia, petha, papad, 
pickle, millet-based products, fisheries, poultry, 
meat as well as animal feed among others. Besides, 
certain other traditional and innovative products 
including waste to wealth products could be 
supported under the Scheme. For example, honey, 
minor forest products in tribal areas, traditional 
Indian herbal edible items like turmeric, amla, 
haldi, etc.

Support for agricultural products would be for their 
processing along with efforts to reduce wastage, 
proper assaying, and storage and marketing.

For providing support existing individual micro-
units for capital investment, preference would 
be given to those producing ODOP products. 
However, existing units producing other products 

would also be supported. In the case of  capital 
investment by groups, predominately those 
involved in ODOP products would be supported.

Support to groups processing other products in 
such districts would only be for those already 
processing those products and with adequate 
technical, financial, and entrepreneurial strength. 
New units, whether for individuals or groups would 
only be supported for ODOP products.

Support for common infrastructure and marketing 
& branding would only be for ODOP products. 
In case of  support for marketing & branding at 
the State or regional level, the same products of  
districts not having that product as ODOP could 
also be included.

The Department of  Commerce is focusing on 
agriculture crops on a cluster approach for support 
for exports under the Agriculture Export Policy, 
and the Ministry of  Agriculture is also focusing on 
a cluster approach for the development of  specific 
agriproducts in districts having a comparative 
advantage. The ODOP approach of  the scheme 
would lead to easing in providing common facilities 
and other support services.
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Agriculture Transformation
- Agricultural and Processed Food Products Export Development Authority 

(APEDA)

Introduction

Agriculture is the primary source 
of  livelihood for about 58% of  
India’s population. Gross Value 
Added by agriculture, forestry, 
and fishing was estimated at Rs. 
19.48 lakh crore (US$ 276.37 
billion) in FY20. Share of  
agriculture and allied sectors in 
gross value added (GVA) of  India 
at current prices stood at 17.8 % 
in FY20. Consumer spending 
in India will return to growth 
in 2021 post the pandemic-led 
contraction, expanding by as 
much as 6.6%.

The Indian food industry 
is poised for huge growth, 
increasing its contribution to 
world food trade every year due 
to its immense potential for value 
addition, particularly within the 
food processing industry. Indian 
food and grocery market is the 
world’s sixth largest, with retail 
contributing 70% of  the sales. 
The Indian food processing 
industry accounts for 32% of  the 
country’s total food market. It is 
one of  the largest industries in 
India and is ranked fifth in terms 
of  production, consumption, 
export and expected growth.

The total agricultural and allied 

products exports stood at US$ 
41.25 billion in FY21.

Market Size

The Economic Survey of  India 
2020-21 report stated that in 
FY20, the total food grain 
production in the country was 
recorded at 296.65 million 
tonnes—up by 11.44 million 
tonnes compared with 285.21 
million tonnes in FY19. The 
government has set a target to 
buy 42.74 million tonnes from 
the central pool in FY21; this 
is 10% more than the quantity 
purchased in FY20. For FY22, 
the government has set a record 
target for farmers to raise food 
grain production by 2% with 
307.31 million tonnes of  food 
grains. In FY21, production 
was recorded at 303.34 million 
tonnes against a target of  301 
million tonnes.

Production of  horticulture crops 
in India was estimated at a record 
326.6 million metric tonnes 
(MMT) in FY20 as per third 
advance estimates, an increase 
of  5.81 million metric tonnes 
over FY20. India has the largest 
livestock population of  around 
535.78 million, which translates 
to around 31% of  the world 

population. Milk production 
in the country is expected to 
increase to 208 MT in FY21 from 
198 MT in FY20, registering a 
growth of  10% y-o-y. Area under 
horticulture is projected to rise 
by 2.7% in FY21.

Sugar production in India 
reached 26.46 MT between 
October 2019 and May 2020 
sugar season according to Indian 
Sugar Mills Association (ISMA).

India is among the 15 leading 
exporters of  agricultural products 
in the world. Agricultural export 
from India reached US$ 38.54 
billion in FY19 and US$ 35.09 
billion in FY20.

The Indian agricultural sector is 
predicted to increase to US$ 24 
billion by 2025.

The private sector's share in 
seed production increased from 
57.28% in 2017 to 64.46% in 
FY21.

India is the world's second-
largest producer of  rice, wheat, 
sugarcane, cotton, groundnuts 
and fruits & vegetables. It also 
produced 25% of  the world's 
pulses, as of  last decade, until 
2019.
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The organic food segment in 
India is expected to grow at a 
CAGR of  10% during 2015-
25 and is estimated to reach Rs. 
75,000 crore (US$ 10.73 billion) 
by 2025 from Rs. 2,700 crore 
(US$ 386.32 million) in 2015.

The processed food market 
in India is expected to grow 
to Rs. 3,451,352.5 crore (US$ 
470 billion) by 2025, from Rs. 
1,931,288.7 crore (US$ 263 
billion) in FY20 on the back of  
government initiatives such as 
planned infrastructure worth 
US$ 1 trillion and Pradhan Mantri 
Kisan Sampada Yojna. The food 
processing industry employs 
about 1.77 million people. The 
sector allows 100% FDI under 
the automatic route.

Between April 2020 and February 
2021, the total value of  processed 
food products exports was Rs. 
43,798 crore (US$ 6.02 billion). 
India exported key processed 
food products such as pulses, 
processed vegetables, processed 
fruits and juices, groundnuts, 
guar gum, cereal preparations, 
milled products, alcoholic 
beverages and oil meals.

Investments
According to the Department 
for Promotion of  Industry and 
Internal Trade (DPIIT), the 
Indian food processing industry 
has cumulatively attracted 
Foreign Direct Investment (FDI) 
equity inflow of  about US$ 10.43 
billion between April 2000 and 
June 2021.

Some major investments and 
developments in agriculture are 
as follows:
● From 2017 to 2020, India 

received ~US$ 1 billion 
in agritech funding. With 
significant interest from the 
investors, India ranks third 
in terms of  agritech funding 
and number of  agritech 
start-ups. By 2025, Indian 
agritech companies are likely 
to witness investments worth 
US$ 30-35 billion.

● In March 2020,  the 
oldest large-scale fertiliser 
manufacturer in the 
country, crossed one million 
production and sales mark.

● Nestle India will invest Rs. 700 
crore (US$ 100.16 million) 
in construction of  its ninth 
factory in Gujarat.

● In November 2019, Haldiram 
entered into an agreement 
for Amazon's global selling 
program to E-tail its delicacies 
in the United States.

● In November 2019, Coca-
Cola launched ‘Rani Float’ 
fruit juices to step out of  its 
trademark fizzy drinks.

● Two diagnostic kits developed 
by Indian Council of  
Agricultural Research (ICAR) 
- Indian Veterinary Research 
Institute (IVRI) and the 
Japanese Encephalitis lgM 
ELISA were launched in 
October 2019.

● Investments worth Rs. 8,500 
crore (US$ 1.19 billion) have 

been announced in India for 
ethanol production.

Government Initiatives
Some of  the recent major 
Government initiatives in the 
sector are as follows:
● In October 2021, Agricultural 

and Processed Food Products 
Export Development 
Authority (APEDA) 
signed a Memorandum 
of  Understanding (MoU) 
with ICAR-Central Citrus 
Research Institute (ICAR-
CCRI), Nagpur, for boosting 
exports of  citrus and its 
value-added products.

● In October 2021, the Union 
Ministry of  Agriculture and 
Farmers Welfare announced 
that 820,600 seed mini-kits 
will be distributed free of  
cost in 343 identified districts 
across 15 major producing 
states under a special 
programme. This programme 
is likely to boost production 
and productivity by speeding 
up the seed replacement rate 
and subsequently, help in 
increasing farmer’s income.

● In September 2021, Prime 
Minister Narendra Modi 
launched 35 crop varieties 
with special traits such as 
climate resilience and higher 
nutrient content.

● The Prime Minister of  India 
launched the Pradhan Mantri 
Kisan Samman Nidhi Yojana 
(PM-Kisan) and transferred 
Rs. 2,021 crore (US$ 284.48 
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million) to bank accounts 
of  more than 10 million 
beneficiaries on February 
24, 2019. As per the Union 
Budget 2021-22, Rs. 65,000 
crore (US$ 8.9 billion) was 
allocated to Pradhan Mantri 
Kisan Samman Nidhi (PM-
Kisan).

● The Indian government has 
initiated Digital Agriculture 
Mission for 2021-25 for 
agriculture projects based 
on new technologies such 
as artificial intelligence, 
blockchain, remote sensing 
and GIS technology, drones, 
robots and others.

● In September 2021, the Union 
Ministry of  Agriculture and 
Farmers’ Welfare signed five 
MoUs with CISCO, Ninjacart, 
Jio Platforms Limited, 
ITC Limited and NCDEX 
e-Markets Limited. This MoU 
will have five pilot projects, 
which will help farmers 
make decisions on the kind 
of  crops to grow, variety of  
seeds to use and best practices 
to adopt to maximise yield.

● With a budget of  US$ 1.46 
billion, the ‘Production-
Linked Incentive Scheme for 
Food Processing Industry 
(PLISFPI)’ has been approved 
to develop global food 
manufacturing champions 
commensurate with India's 
natural resource endowment 
and to support Indian food 
brands in international 
markets.

● As per Union Budget 2021-22, 
Rs. 4,000 crore (US$ 551.08 
million) was allocated towards 
implementing Pradhan Mantri 
Krishi Sinchayee Yojana 
(PMKSY-PDMC).

● The Ministry of  Food 
Processing has been allocated 
Rs. 1,308.66 crore (US$ 
180.26 million) in the Union 
Budget 2021-22.

● Under Pradhan Mantri 
Formalisation of  Micro Food 
Processing Enterprises (PM 
FME), an outlay of  Rs. 10,000 
crore (US$ 1.34 billion) over 
a period of  five years from 
FY21 to FY25 has been 
sanctioned.

● To boost farmer incomes 
and growth of  the 
agricultural economy, the 
Indian government released 
funds in June 2021 for 
farm mechanisation such 
as establishment of  custom 
hiring centres, farm machinery 
banks and high-tech hubs in 
different states.

● In April 2021, the 
Government of  India 
approved a PLI scheme for 
the food processing sector 
with an incentive outlay of  
Rs 10,900 crore (US$ 1,484 
million) over a period of  six 
years starting from FY22.

● The Government of  India 
came out with the Transport 
and Marketing Assistance 
(TMA) scheme to provide 
financial assistance for 

transport and marketing of  
agricultural products in order 
to boost agriculture exports.

● The Agriculture Export 
Policy, 2018 was approved 
by the Government of  India 
in December 2018. The new 
policy aimed to increase 
India’s agricultural export to 
US$ 60 billion by 2022 and 
US$ 100 billion in the next 
few years with a stable trade 
policy regime.

● The Government of  India 
is going to provide Rs. 2,000 
crore (US$ 306.29 million) for 
computerization of  Primary 
Agricultural Credit Society 
(PACS) to ensure cooperatives 
are benefitted through digital 
technology.

● The Government of  India 
launched the Pradhan 
Mantri Krishi Sinchai Yojana 
(PMKSY) with an investment 
of  Rs. 50,000 crore (US$ 7.7 
billion) aimed at development 
of  irrigation sources for 
providing a permanent 
solution from drought.

● Government plans to 
triple the capacity of  food 
processing sector in India 
from the current 10% of  
agriculture produce and has 
also committed Rs. 6,000 
crore (US$ 936.38 billion) as 
investments for mega food 
parks in the country, as a part of  
the Scheme for Agro-Marine 
Processing and Development 
of  Agro-Processing Clusters 
(SAMPADA).
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● The Government of  India 
has allowed 100% FDI in 
marketing of  food products 
and in food product 
E-commerce under the 
automatic route.

Achievements in the sector
● As of  October 06, 2021, the 

total kharif  area stood at 
34.79 lakh hectares.

● As per first advance estimates 
released by the Ministry of  
Agriculture and Farmers 
Welfare, record foodgrain 
production of  150.50 million 
tonnes is likely in the 2021-22 
kharif  season.

● As per first advance estimates 
released by the Ministry of  
Agriculture and Farmers 
Welfare, production of  rice 
was estimated at 102.36 
million tonnes (MT), while 
production of  food grains 
was estimated at 144.52 MT 
in the crop year 2020-21.

● In July 2021, the first 
commercial consignment of  
Kashmir's Mishri cherry was 
shipped to Dubai, paving 
the way to boost horticulture 
crop exports.

● In June 2021, India exported 24 
metric tonnes of  groundnuts 
to Nepal from West Bengal, 
boosting groundnut exports 
from Eastern India.

● In FY21, India exported 1.91 
lakh tonnes of  bananas worth 
Rs. 619 crore (US$ 82.90 
million).

● In November 2020, the 
planting of  winter crops 
exceeded by 10% compared 
with the last year and witnessed 
28% increase in area under 
pulses. The total area acreage 
under pulses increased to 8.25 
million hectares from 6.45 
million hectares last year.

● Out of  the total 37 mega food 
parks that were sanctioned, 
22 mega food parks are 
operational, as of  January 
2021.

● In November 2020, Minister 
of  Consumer Affairs, Food 
and Public Distribution, Mr. 
Piyush Goyal announced 
that the Food Corporation 
of  India and state agencies 
are set to procure a record 
quantity of  742 LMT (lakh 
metric tonnes) paddy during 
the ongoing Kharif  crop 
season as against 627 LMT 
paddy last year.

● The Electronic National 
Agriculture Market (e-NAM) 
was launched in April 2016 
to create a unified national 
market for agricultural 
commodities by networking 
existing APMCs. It had 16.9 
million farmers and 157,778 
traders registered on its 
platform until February 2021. 
Over 1,000 mandis in India 
are already linked to e-NAM 
and 22,000 additional mandis 
are expected to be linked by 
2021-22.

● The sale of  tractors in the 
country stood at 880,048 
units in 2020 with the export 
of  77,378 units.

Road Ahead

India is expected to achieve 
the ambitious goal of  doubling 
farm income by 2022. The 
agriculture sector in India is 
expected to generate better 
momentum in the next few years 
due to increased investment 
in agricultural infrastructure 
such as irrigation facilities, 
warehousing and cold storage. 
Furthermore, the growing use 
of  genetically modified crops 
will likely improve the yield for 
Indian farmers. India is expected 
to be self-sufficient in pulses 
in the coming few years due to 
concerted effort of  scientists 
to get early maturing varieties 
of  pulses and the increase in 
minimum support price.

Going forward, the adoption of  
food safety and quality assurance 
mechanisms such as Total 
Quality Management (TQM) 
including ISO 9000, ISO 22000, 
Hazard Analysis and Critical 
Control Points (HACCP), Good 
Manufacturing Practices (GMP) 
and Good Hygienic Practices 
(GHP) by the food processing 
industry will offer several 
benefits. The agri export from 
India is likely to reach the target 
of  US$ 60 billion by the year 
2022.



January 2022MEDC Economic Digest

Cover Story

29

Potential of  Maharashtra’s Agriculture
- Dr. Sangeeta Shroff

Professor
Gokhale Institute of  Politics and Economics

Backdrop: 

The state of  Maharashtra is among the top economic 
performers in comparison to other states as the per 
capita income which is Rs 173757 (2019-20) is 61 
percent higher than All India average. The relatively 
high per capita income in the state, however 
conceals the urban-rural contrast as well as the 
regional disparities in per capita income. This gets 
reflected from the fact that the per capita income of  
Mumbai is 70 percent higher than state average and 
this district has contributed to 20 percent of  Gross 
State Domestic Product (GSDP).  Only six or 17.6 
percent of  districts, out of  which three are located in 
the Konkan division (Mumbai, Thane and Raigad) 
and three others, namely, Pune, Kolhapur and 
Nagpur have per capita income above state average 
(2019-20) and the contribution of  these six districts 
to GSDP is 57.66 percent. The remaining 82.4 
percent of  districts or 28 districts, have per capita 
income below state average with a contribution of  
42.34 percent (2019-20) to GSDP. It is in these 28 
districts, that agriculture is the dominant source of  
economic activity, with 60 to even 80 percent of  
workforce engaged in this sector. 

During the period 2013-14 to 2019-20, the GSDP 
grew at the rate of  6.4 percent per annum and there 
was a gradual increase in per capita income from 
Rs 1,25,511 in 2013-14 to Rs 1,73,757 in 2019-20, 
i.e. an increase of  38 percent. However, the rapid 
economic development did not benefit all sectors 
as the agricultural sector had experienced lower 
growth rate and the state has experienced declining 
share of  agriculture to GSDP. The contribution of  
the agricultural sector to GSDP has been showing 
rapid decline over the years and while the share was 
13 percent in 2013-14, it declined to a single digit 
figure of  9.7 percent in 2019-20. In contrast, the 
workforce continued to perpetuate in this sector. 
Hence sustained growth in the agricultural sector 
of  Maharashtra is essential for overall economic 
development as well as reduction in regional 
disparities. 

In view of  the above, an attempt is made in this 
paper to observe the potential of  Maharashtra’s 
agriculture which will improve the productivity in 
this sector and move towards balanced growth. 
Some policy measures are also suggested. 

Changing Cropping Pattern in Maharashtra: 

The cropping pattern of  Maharashtra is indicated in Table 1 and reveals considerable change. 

Table 1: Changes in Cropping Pattern in Maharashtra (Area in 000 ha)

Crops TE 1982-83 TE 2000-01 TE 2009-10 TE 2019-20
Area % to 

GCA
Area % to 

GCA
Area % to 

GCA
Area % to 

GCA
Rice 1470 7.49 1515.9 6.97 1515.8 6.69 1490 6.42
Jowar 6507.1 33.16 4862 22.36 4054.2 17.90 2758 11.88
Total Cereals 11015.2 56.14 9713.9 44.68 8645.5 38.16 7155 30.82
Tur 646.1 3.29 1058.1 4.87 1094.4 4.83 1318 5.68
Total Pulses 2664.9 13.58 3591.7 16.52 3528.6 15.58 4298 18.51
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Total 
Foodgrains

13680.1 69.72 13305.5 61.20 12174.1 53.74 11454 49.33

Soybean 0 0.00 596.8 2.74 2933.9 12.95 3964 17.07
Total Oilseeds 1668.5 8.50 2657.1 12.22 3905.7 17.24 4372 18.83
Sugarcane 359.1 1.83 651.2 3.00 865.6 3.82 962 4.14
Cotton (lint) 2581.4 13.16 3165.5 14.56 3281.5 14.48 4354 18.75
Total Fruits 
and Vegetables

280.8 1.43 728.7 3.35 1923.8 8.49 1517.50 6.54

Other 7777.9 39.64 9163.9 42.15 6986.1 30.84 6854 29.52
GCA 19622.4 100 21742.1 100 22655.3 100 23218 100

Source: Commissionerate of  Agriculture, Maharashtra State

The share of  cereals in Gross Cropped Area (GCA) 
which was 56.14 percent in 1982-83 reduced over 
the decades to 30.82 percent in 2019-20. Notably, 
the share of  jowar, declined from 33.16 percent to 
11.88 percent during the corresponding period. 

The important point to note is that the cropping 
pattern has shifted from foodgrains to commercial 
crops. The growing importance of  oilseed 
cultivation in Maharashtra’s agriculture can be 
observed from the increase in area from 16.68 lakh 
hectares in 1982-83 to 43.72 lakh hectares in 2019-
20 thus registering an increase of  162 percent. More 
importantly, soyabean as an oilseed crop began 
to gain importance and the share in GCA which 
was 2.74 percent in 2000-01, increased gradually 
to 17.07 percent in 2019-20. Further, the share of  
soyabean in total oilseeds was 90.66 percent which 
indicates that soyabean is now the most dominant 
oilseed crop. 

Cotton is another major cash crop in Maharashtra 
and the area has shown a continuous increase 
from 25.81 lakh hectares in 1982-83 to 43.54 lakh 
hectares in 2019-20 and constitutes 18.75 percent 
of  GCA. 

A major change in the cropping pattern of  
Maharashtra was observed with respect to 
horticulture. The area under fruits and vegetables 
which was 2.80 lakh hectares in 1982-83 showed 
a huge increase in 2000-01 to 7.28 lakh hectares, 
i.e. an increase of  160 percent. This area further 

increased to 19.23 lakh hectares in 2009-10. This 
increase in area can be attributed to policy initiatives 
of  the Government of  Maharashtra, notably 
the Horticulture Development Program Linked 
with Employment Guarantee Scheme which was 
introduced in 1990-91. Maharashtra’s agriculture 
was traditionally dominated by low value cereal 
production. In order to improve the productivity 
of  land and income of  farmers, the government 
promoted high value agriculture through the 
introduction of  improved varieties of  high value 
horticulture crops. The state had considerable 
waste, barren and fallow land which could be utilized 
for horticulture and also because the different 
ago-climatic zones of  the state were suitable for 
cultivating a wide variety of  horticultural crops. 
Hence with diverse soil, topography, and climatic 
conditions, the potential for less water intensive 
horticultural crops was created. 

Crop-wise Contribution to Value of  Output in 
Maharashtra:

In order to capitalize on the potential of  
Maharashtra’s agriculture, it is important to shift to 
high value crops as this will increase the productivity 
of  land and also promote growth in the agricultural 
sector. In Table 2, the percentage share of  area 
under major crops in the state and their percentage 
contribution to value of  output from agriculture is 
indicated. Further, the per-hectare value of  output 
for each crop is also calculated. 
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It can be observed from Table 2 that while cereals 
constituted as much as 32.35 percent of  the 
area, their contribution to value of  output from 
agriculture was only 10.61 percent and the value 
of  output was Rs 14963/- per hectare.  In case 
of  pulses, while the area was 15 percent of  GCA, 
the contribution to value of  output was only 4.27 
percent and value of  output was Rs 12908/- per 
hectare.. In contrast, fruits and vegetables which 
constitute 6 percent of  the GCA contribute 27.30 
percent to GCA. In contrast to other crops, the 
farmer earns Rs 2,07962/- per hectare by cultivating 
horticultural crops. Hence fruits and vegetables are 
considered to be high value crops and Maharashtra 
has emerged as a major horticultural state. 

Table 2: Crop wise share in Area and Contribution 
to Value of  Output from Agriculture in Maharashtra 
(2015-16)

 Crop % 
Share 
in 
GCA

% 
Contribution 
to Value of  
Output of  
Maharashtra

Productivity 

Total Cereals 32.35 10.61 14963
Total Pulses 15.08 4.27 12908
Total 
Foodgrains

 47.43 14.87 14309

Soybean 15.76 4.50 13013
Fruits and 
Vegetables

6.0 27.30 2,07962

Sugarcane 4.2 10.80 1,17298
Cotton 17.9 11.93 30381

Source: Calculated from data obtained from the 
Government of  India, Ministry of  Statistics & 
Programme Implementation, 2018

In case of  soyabean, while the share in GCA is 15.7 
percent, the contribution to output is only 4.50 
percent while in case of  cotton the corresponding 
figures are 17.9 percent and 11.93 percent. The state 
of  Maharashtra has 39 percent of  the country’s area 

under soyabean with second rank after Madhya 
Pradesh. In case of  cotton however, the state has 
highest area in the country with a share of  33.5 
percent. 

As Maharashtra’s agriculture has shifted from 
foodgrains to commercial crops, the state has 
tremendous potential to capitalize on its agricultural 
sector. 

Potential of  Maharashtra’s Agriculture:

Maharashtra has huge area under commercial 
crops such as soyabean, cotton and horticulture. 
The demand for these crops as well as their value 
addition is increasing and hence the state must 
make all round efforts to increase the productivity 
as well as marketing of  these crops. 

Soyabean : 

The major oilseed crop in Maharashtra was 
groundnut till the mid-1980s, but thereafter, the 
farmers switched to non conventional oilseeds such 
as soyabean. The area under this crop began to 
increase, particularly in Marathwada and Amravati 
regions of  the state and began replacing crops such 
as jowar. This crop became more popular, in view 
of  its short duration, which allowed farmers to 
take another crop and thus increase their cropping 
intensity and therefore income. The crop is largely 
rainfed and hence suffers from yield losses, in case 
of  failure of  monsoons. Hence with increase in 
irrigation facilities in the state, the productivity 
of  the crop can increase and huge fluctuations in 
production can be avoided. India heavily depends 
upon international markets for import of  edible oil 
and about 66 percent of  the domestic requirements 
of  edible oil is met through imports. Hence, 
increase in production of  soyabean would help the 
country to reduce the dependence on imports and 
thus save valuable foreign exchange. 

Cotton: 

Cotton is a major crop in Maharashtra, with largest 
area, followed by Gujarat. As in case of  soyabean, 
the cultivation of  this crop is also concentrated in 



Cover Story

January 2022 MEDC Economic Digest32

Vidarbha and Marathwada regions. This crop is 
also mainly rainfed and suffers from fluctuations 
in yield, not only due to failure of  monsoons, but 
also due to major pest attacks, notably bollworm. 
However, this situation was rescued with the release 
of  Bt cotton, for commercial cultivation in India 
in 2003, which served as an effective alternative 
to traditional cotton. The average productivity of  
cotton in India increased from 191 kg/hectare 
in 2002-03 to 520 kg/hectare in 2015-16 as the 
economic damage caused by pest attack was 
controlled by Bt seed and there was also reduction 
in pesticide use. Further, states which had access 
to irrigation facilities, experienced even higher 
yields, as irrigation was a complementary input to 
the use of  Bt seeds.  In 2017-18, the productivity 
of  cotton in Punjab was 750 kg/hectare while 
that of  neighboring state Gujarat was 660 kg/
hectare. However, since cultivation under cotton 
in Maharashtra is largely rainfed, the productivity 
was 46 percent below national average at 238 kg/
hectare. However, the state which is a pioneer in 
Micro Irrigation, is now making attempts to bring 
area under cotton under Micro irrigation and out 
of  25.25 lakh hectares under drip irrigation, the 
share of  cotton is 24 percent. Adoption of  such 
technologies will definitely bring about productivity 
increase in cotton.  

Organic cotton can benefit farmers in Maharashtra 
as the Bt varieties are now becoming susceptible 
to secondary pests and spurious seeds are posing a 
major problem. The state is ideally suited to convert 
its cotton area to organic cotton cultivation which 
will reverse soil degradation, and also allow for inter 
cropping of  cotton with other crops. However, the 
challenges remain in terms of  ensuring availability 
of  suitable seeds and other inputs, clean ginning 
and pressing without contamination, certification 
as well as strengthening the markets and supply 
chain for organic produce at a premium price.  

Policy Implications: 

The state of  Maharashtra has experienced a 
change in cropping pattern from foodgrains to 

commercial crops. The productivity with respect to 
both foodgrains and non-foodgrains is constrained 
by water availability. Hence judicious use of  water 
and watershed strategies must be given importance. 
However, realizing this limitation, the state is leading 
in Micro Irrigation and the use of  this technology, 
not only increases yield, but also reduces input use 
and improves the quality of  the produce. There are 
schemes in the state which provide subsidies for drip 
and sprinkler systems as well as for water harvesting. 
Hence such schemes must be further promoted. 

The demand for pulses and edible oils is increasing 
due to urbanization and rising per capita incomes. 
The focus is on nutrition security and hence the 
state must make efforts to increase the yield of  
pulses and soyabean, so as to avoid sharp rise in 
prices and reduce dependence on exports. While 
cotton is a major crop in the state, the government 
should promote the cultivation of  organic cotton 
which is experiencing an increase in demand in the 
global scenario. Further, Bt cotton is also getting 
susceptible to pests and hence switch over to 
indigenous varieties which require less fertilizers 
and pesticides will benefit the farmers in terms of  
usage of  less inputs and also prevent degradation 
of  soil. The state can regain its cotton heritage, and 
government support in this direction will definitely 
boost the cotton economy of  Maharashtra. 

Public and private initiatives have gone a long way 
in promoting the horticultural sector. The state has 
made huge progress in this sector, but the main 
challenge lies in the development of  appropriate 
agricultural markets, as horticultural produce is 
highly perishable. Heavy investment in logistics 
and efficient supply chain management can help to 
expand markets and reduce post harvest losses. 

Rapid growth in the agricultural sector in the 
state, will boost rural incomes which will stimulate 
consumer demand in rural areas and therefore 
serve as a catalyst of  growth for secondary and 
tertiary sectors. Rural non farm employment will 
also be generated and the state will move towards 
balanced growth.
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Digital Twins for Agricultural Innovation
– Dr Dhananjay Samant 
Chief  Economic Adviser

MEDC

Introduction 

Agriculture plays a catalytic 
role in India’s economy, with 
over 58% of  rural households 
depending on it for their primary 
means of  livelihood. The optimal 
use of  sunrise technologies such 
as artificial intelligence, digital 
twins, blockchain, drones and the 
internet of  things (IoT) has the 
potential to impact productivity 
and efficiency at all stages of  
the agricultural supply chain. 
Only by integrating appropriate 
technologies into this domain can 
we hope to meet the aspirational 
objectives of  doubling Indian 
farmers’ incomes and enhancing 
farm productivity, while 
simultaneously reducing wastage 
and enhancing supply chain 
efficiency and transparency, 
which is the need of  the hour. 
Indian agriculture is now at a 
crossroad, with multidimensional 
challenges across the supply and 
value chain. Despite agriculture 
and digital technology 
intersecting in some unique 
ways today, success in this area 
for cultivators is still rather 
limited, with scaling remaining 
the primary issue. That is not 
surprising considering that 86% 
of  Indian farmers continue to 
own less than two hectares of  
land. 

Digital twins in the agricultural 
ecosystem

A digital twin is a virtual 

representation of  an object or 
system that spans its lifecycle, is 
updated using real-time data, and 
uses simulation, optimization, 
machine-learning and reasoning 
to aid decision making. It may 
have been called by other names 
in the past, but the basic concept 
of  digital twins has been around 
for decades. The digital twin of  
an object can be used to monitor 
it remotely. In agriculture, the 
required data could come via 
sources such as soil sensors, 
plant imaging, and weather-
related information. This digital 
representation would span the 
entire agricultural value chain 
– physical assets, electricity, 
irrigation, fertilizer etc. In turn, 
this enables us to simulate, plan, 
analyze and improve agrarian 
processes for policy purposes. 

Obviously, this is a costly and 
sophisticated technology, and not 
all agricultural output would find 
it cost-effective. However, it can 
enable farmers to manage some 
select operations remotely, based 
on (almost) real-time digital 
information, rather than having 
to rely on direct observation 
and manual tasks on-site. This 
is especially important in the 
age of  the pandemic, wherein 
social distancing and other Covid 
norms do not permit work in 
the usual manner. In this regard, 
we need to harness some of  the 
breakthrough innovations in 
machine learning and artificial 

intelligence which are bringing 
the concept of  the digital twin to 
the masses. 

By employing better and 
constantly updated data on the 
agricultural economy, digital 
twins could be viewed as a 
reliable system for maximizing 
the output of  the land. A strategic 
use of  this technology will 
enable agricultural researchers 
to analyze far more issues and 
from far more vantage points 
in a scientific manner, and thus 
contribute meaningfully to policy 
formulation and implementation 
in their sphere of  influence. This 
will ultimately lead to greater 
potential to improve yields 
and processes throughout the 
agricultural system. 

Conclusion

It is time for Indian agriculture to 
think bigger on data, and explore 
technologies like digital twins 
to enhance its competitiveness. 
Now that we have the knowhow 
to create accurate digital 
representations of  real-world 
trees, farms and orchards, it 
could go far in helping to tackle 
several key socioeconomic 
developmental concerns 
facing us today. Obviously, no 
technology is a panacea for 
all ills, but a strategic use of  
digitalization in agriculture will 
surely spark a new era in farming 
throughout India. Policy needs 
to seriously consider it.
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Agrovision Brief

Agrovision Foundation was 
organized in central India’s biggest 
Agriculture Exhibition–Agro 
Vision from 24th December 2021 
to 27th December 2021. Chief  
Patron of  Agro Vision Union 
Minister Shri Nitin Gadkari 
addressed the Agriculture 
Product manufacturers, Dealers, 
Distributors and other channel 
partners regarding Agro Vision. 
This year the theme of  Agro 
Vision was “Transforming 
Agriculture through Technology 
Innovations”. Adhering to the 
theme various technological 
innovations  in  farming and 
agriculture field was displayed at 
Agrovision. 

Escalating price of  diesel and 
pollution generated is the cause 
of  concern. But tractor running 
on Bio-CNG as fuel will prove 
as boon. The demonstration 
of  the same will be available 
at Agro Vision. A few years 
back, a green bus using ethanol 
as fuel was showcased at 
Agro Vision. Bio-CNG based 
tractor is surely the product 
of  constant innovation in this 
field. Bio-CNG is cheaper 
as compared to diesel and a 
zero-pollution product too. 
Extensive awareness regarding 
the same needs to be created 

among farmers, for which Agro 
Vision would be the platform. 

Spraying of  pesticides has turned 
dangerous for farmers several 
times. To reduce the dangers 
associated with this task, drone 
can be used.  Drone allows less 
use of  pesticide and covers 
a large area at the same time. 
Demonstration of  spraying by 
drone can be witnessed at Agro 
Vision.  Sensor technology 
has been developed to ensure 
required supply of  water to 
crops. This technology promotes 
optimum use of  water by 
focusing on water management 
techniques. Demonstration of  
this technology too is available at 
Agro Vision. 

Producers, farmers, Dealers, 
Distributors and entrepreneurs 
were appealed by Nitin Gadkari 
to send their innovative ideas to 
Agro Vision bank of  Ideas. Also, 
he insisted to participate in Agro 
Vision in large numbers to those 
who are related to agriculture. 

Many agriculture related 
innovations are taking place 
at IT start-ups. Agro Vision 
also includes such IT Start-ups 
and provides them a dais to 
display,  informed Agro Vision 

Organizing Secretary Ravi 
Boratkar.  The other special 
features of  Agro Vision includes 
Workshops on latest technology 
in agriculture, stalls portraying 
national and international 
level technology in agriculture, 
seminars on fresh / latest issues 
& topics in agriculture and 
farming, talks of  experts that 
are beneficial and directional 
to Vidarbha's farming scenario 
and huge  animal husbandry 
pavilion.

The workshop this year will 
tackle many important topics 
related to farming informed Dr. 
C.D.Mayee Chairman Advisory  
Council  Agrovision.  Export 
quality production of  Banana 
and Oranges,  production of  
rainfall dependent oil seeds, 
management of  crop residue 
post cutting, generation of  
bio-diesel  from frame waste, 
poultry business in Vidarbha: 
opportunities and challenges, 
Improving market places for 
farmers,  value addition to farm 
products, food processing and 
supply chain management, 
Farm Tourism opportunities in 
Vidarbha,  increasing profit from 
sugarcane farming  and many 
other important topic will be 
catered by experts in workshops. 

12th Agrovision 2021 – Summary



January 2022MEDC Economic Digest 35

Agrovision Brief

Three Conferences are organised 
in Agro Vision. One day 
conference will be organised 
on opportunities in dairy field 
of  Vidarbha to give impetus 
to Dairy Business. Also, Agri-
produce Export opportunities 
in Vidarbha and fishery in fresh 
water will be the topics of  day 
long conferences. 

Mr. Shivkumar Rao, President 
VED Council also appealed 
to the Manufacturer, Dealer’s 
and Distributors to participate 
in Agrovision in large nos. 
Agrovision Organising Secretary 
Shri. Ramesh Mankar proposed 
vote of  thanks.

The programme was attended by 
Officers , Dealers, Distributors 
of  Agri companies that includes 

Navneet Tuli and Hiren Patel 
of  A.S. AGRI & AQUA – 
Event sponsor of  Agrovision, 
Representatives of   Rasi Seeds, 
PI Industries, Ankur Seeds, 
Mahindra Tractors, Yawalkar 
pestisides , Welcy Cattelfeed 
etc. Maharashtra Economic 
Development Council 
participated as the co- organiser 
in the 12th Agrovision. 

Mr. Girish Gandhi - Convener Agrovision, Mr Ravi Boratkar -Organizing 
Secretary Agrovisio,n Mr Sanjay Agrawal - Secretary Agriculture (GoI), Mr 
Narendra Singh Tomar - Agriculture and Farmers Welfare Minister (GoI) 

Mr  Ashwath Narayan Minister IT Karnataka,  Mr Nitin Gadkari - Cabinet 
Minister (GoI) Mr Anil Bonde-  Former Agriculture Minister (GoM)
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