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Enable Farmers to Use ICT and Transform Agriculture

We at SMART AGRIPOST, have been focusing on major issues and challenges 
before Indian Agriculture, like Farm Distress, Impact of Demonetization and GST, 
Research & Innovations, Imperatives of Policy Frameworks etc for enhancing 
income of farmers.  We have also been highlighting success stories and the 
critical role played by private and social enterprises to shape the future of Indian 
agriculture, during our two years’ nascent journey. Our objective has been to 
inform, educate & empower all stakeholders, especially the farmers.

We believe that Agri-tech innovations from farm to fork have to be encouraged to 
achieve sustainable development of agriculture sector. Undeniably, prime focus of 
the Government policies and the new age agri-enterprises has to be on improving 
the economic condition of the farmers. Hence, right from the beginning we have 
been focusing on comprehensive use of information technology (IT) tools in 
agriculture and allied sectors. We strongly believe in the use of ICT in solving 
major issues in the Farm sector. Technology needs to be synergized with various 
other vital elements in the agriculture ecosystem.

Indian agriculture has been traditionally besotted with myriads of issues. 
Fragmentation of farmland, disinclination of youth towards agricultural activities, 
indiscriminate use of fertilizers and chemicals, climate change, scarce water 
resources and largely unregulated and unfavorable price discovery mechanism of 
the farm produce are many of the issues lead to farmers’ distress. 

Till very recently, development of our agriculture sector had been entirely 
dependent on government policies and public funding, including research and 
innovations. But today private investment has perceptibly increased in agriculture 
and food processing sectors. Our understanding of the new technologies, their 
capabilities and applications in transforming agriculture and food sector has gone 
high. We must capitalize further on this.

During our two years’ journey, we have interacted with a host of startups and 
corporate agribusiness enterprises to chronicle this emerging scenario. We are 
happy to note their unmistakable optimism about transforming the agriculture 
sector.  

Though technology innovations are not entirely new in agriculture, yet the 
adoption of technologies has been certainly slow in India. What is most important 
at this juncture is for policy makers to understand the rapidly changing dynamics 
of the agriculture landscape. Digital India, Start up India, Stand up India and other 
laudable initiatives of the government of India augur well for the emerging Agri-
enterprises in India.  

A comprehensive digitalization along with optimal synergies in the policy and infra 
support scenario will transform agriculture in the foreseeable period.

editor@smartagripost.com
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BANKING & INSURANCE

Introduction
Digitization and digitalization, 
although understood to be 
synonymous with each other, 
are not so. The former simply 
means the complete conversion 
of information or material from 
say, an analog source into a 
numerical format. Digitalization, 
on the other hand, is the 
integration of digital technologies 
with an objective to transform 

the operations for an improved 
outcome. It is in this context 
that we discuss the use and 
application of technologies to 
change processes and outcomes 
in the farming sector.

The most important tool in 
digitalization of agriculture has 
been the mobile phone. Firstly 
the rural people can now access 
market information which has 
reduced persistent information 

Digitalization of Agriculture 
- A Game Changer

asymmetries caused by reliance 
on middlemen and traditional 
market intermediaries. Secondly, 
this has promoted the inclusion 
of rural and often marginalized 
producers in regional, national or 
even global markets. Secondly, 
it has increased access to 
information about agricultural 
practices, new tools and new 
seeds, thereby increasing the on-
farm productivity.

Whether it is improving productivity or managing supply chain or discovering fair 
price of the produce, an all inclusive digital platform for agriculture sector is needed. 
Moreover, we have to keep the benefits of the farmers in mind, especially small and 
marginal farmers. 

Dr Harsh Kumar Bhanwala

The possibilities under 
Smart Agriculture
Agriculture is a fertile ground 
for digitization. An all-inclusive 
digital platform for the agriculture 
sector will help improve yields 
and meet the growing demand. 
Establishing such a digital 
platform will not only help 
improve yields and meet the 
growing demand, it will also be 
a game changer for the sector. It 
can help us in myriad areas- from 
addressing the price discovery 
issue to detection of pathogens 
and allergens before they reach 
consumers. The possibilities 
under Smart Agriculture are 
endless:

•	 Modernizing	 Warehousing	
and storage- There will be 
substantial reduction in 
wastage in the value chain 
and improve food safety.

•	 Making	crop	insurance	more	
effective, hence making crop 
cutting experiments more 
precise and payouts more 
contingent. 

•	 Precision	 farming	 with	
GPS assists for best crop 
management- starting from 
seed selection, soil content, 
acidity levels, wind velocity, 
climate control etc.

•	 Drought	and	moisture	control	
and meteorological data 
analysis- Automated systems 
that provide early warnings 
if there are deviations from 
normal. Use of cloud services 
in weather maps

•	 Use	 of	 dashboards	 for	
information dissemination

•	 Analysis	 of	 rainfall	 data	 to	
provide new insights and 
recommendations to aid in 
better decision-making

•	 Post	 intervention	 analysis	 of	
irrigation data, rain fed areas, 
dry lands etc

•	 Soil	quality	and	pest	control

•	 Tagging	 of	 livestock	 and	
cattle –health monitoring.

Examples to Replicate 
and Learn from 
The Internet of Things, Big data 
Analytics and Smart or Modern 
Agriculture are not entirely new; 
rather our understanding of their 
capabilities and applications 
has ascended a new curve. We 
understand that the farmer has 
to benefit, more so, the small 
holders and marginal farmers. 

Farm Drive, a Kenyan enterprise, 
connects unbanked and 
underserved smallholder farmers 
to credit, while helping financial 
institutions cost-effectively 
increase their agricultural loan 
portfolios. Kenyan startup 
M-Farm and Cameroon’s Agro 
Spaces provide pricing data 
to remove price asymmetry 
between farmers and buyers, 
making it possible for farmers to 
earn more. The same principle 
may be applied in our country, 
in places and geographies where 
institutional presence is scattered.

There are organizations and 
data analytics companies like 

SatSure in Bangalore, Libelium, 
IoTAg and many more that 
integrate satellite, weather, and 
IoT analytics towards supporting 
financial services in the agriculture 
sector, by using powerful 
algorithms that combine satellite 
imagery with weather and 
location data, and correlating the 
outputs with economic datasets 
to derive actionable intelligence 
in the form of crop yield estimate 
and localized crop risk ratings for 
banks, governments, insurance 
and re-insurance companies, and 
agricultural commodity traders. 

How is NABARD 
positioned
There is no doubt a lot needs to 
be done in India. At NABARD, 
we are open and receptive to new 
things- as partner, a sponsor or 
a stakeholder-when the ultimate 
beneficiary is the Indian farmer.

Last year, a project on “Integrating 
ICT Solution for Efficient Supply 
Chain Management through 
Mobile Based Application to 
Farmers” was sanctioned by 
NABARD to Indian Institute of 
Technology, Bombay to test the 
acceptability of interactive voice 
response system (IVRS) along 
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COVER STORY

Introduction
Agriculture is an “engine of 
sustainable and inclusive 
economic growth, inflation 
management and rural 
development” realized through 
(a) Marginal & Small Scale 
Farmers (85.0 %); (b) Semi-
Medium & Medium Scale 
farmers (14.3 %), and (c) large 
scale farmers (0.7 %) in India. 
Farms and Farmers produce data 

aplenty, which need interpretation 
using Information technology for 
strengthening Agriculture Value 
Chain. However, the farmers 
who generate data, need to 
agree upon data use and sharing 
with other shareholders. 

Big Data Analytics: 
Challenges and 
Opportunities
Social Media, Mobile 

Digital Agriculture, 
Digital India

Computing, Analytics and 
Business Intelligence and Cloud 
Computing (SMAC) technologies 
facilitate e-Markets and Value-
Chain Analysis providing 
technological advantages to 
farmers. In addition, Geospatial 
Technologies safeguard the 
efforts of farmers by reducing 
cultivation uncertainties, and 
sowing seeds of prosperity.  The 
emerging GRIN Technologies: 

Agriculture in India is undergoing a paradigm shift with increasing use of information 
technologies. By interpreting the data produced by the farms and farmers, we can not 
only strengthen agriculture value chain but also reduce the risk factor substantially.

Prof. Madaswamy Moni

with an android application by 
small farmers and to evaluate 
the efficacy of ICT system for 
enhancing revenue through 
effective communication between 
Producer and Consumer. The 
project has started with only 
50 milk producing farmers and 
50 vegetable farmers from 10 
villages in peri-urban Pune and 
50 end users or consumers who 
this group of farmers will deliver 
to. Lokacart is a mobile-first 
e-commerce platform developed 
with a focus to create a direct 
(intermediary free) cohesive 
relationship between the 
producers and the consumers in 
rural Maharashtra. 

We also have two other IoT 
projects in the pipeline and under 
consideration - an IoT enabled 
pilot study of soil attributes to 
impact farming decisions and an 

IoT enabled pilot study of micro-
weather parameters to impact 
crop insurance. We hope that the 
outcomes will be scaled up and 
replicated further.

Last year, we signed an (MoU) 
with the National Remote 
Sensing Centre (NRSC) of ISRO 
for the monitoring of watershed 
projects through geospatial 
technologies on a pilot basis. 
The MoU covered a one-time 
evaluation of completed projects 
in Gujarat, Rajasthan, and 
Andhra Pradesh and involved 
the monitoring of NABARD-
assisted watershed projects in 
Madhya Pradesh. NABARD is 
provided with a platform on 
the BHUVAN web portal for 
digitization, online and real-time 
tracking of physical and financial 
progress and impact evaluation 
of watershed projects through 

the use of remote sensing, 
geographic information system 
(GIS), and global positioning 
system (GPS) technologies.

Conclusion
NITI Aayog’s discourse on raising 
agro productivity discusses 
various dimensions related to 
productivity along which nation 
needs to move to achieve full 
potential of agriculture: Per 
Drop More Crop, promotion 
of alternative methods, water 
productivity, higher standards 
of seed, pesticides, fertilizers, 
adoption of newer technologies, 
precision farming and other 
modern technologies, more 
investments in R&D etc. 

The small size of farm holdings 
has implications for adoption 
of technology, investments, 
productivity, viability and 
sustainability and this lends 
a formidable challenge to the 
policy makers and planners.  
Nevertheless, technology 
remains the way to tackle such 
concerns.

(The author is the Chairman, 
NABARD. Views expressed are 
personal.) 
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accurate the soil and sensor-
based predictions are, can then 
be fed into the following season’s 
planting pattern. A modern 
farm produces data aplenty, 
which need interpreting, and 
for that, information technology 
is essential. Advanced sensor 
technologies enable a real-
time understanding of what’s 
happening on the modern 
farm. Advantage of networks of 
smart sensors (IoTs) monitors 
health of soil along with plant’s 
water and nitrogen needs. For 
livestock,	 collars	 equipped	 with	
RFID, biometric sensors and 
GPS combine, allow real-time 
monitoring of the location and 
health of farm animals (Joseph 
Byrum,2016) .

Next Generation Drone 
Sensors (e.g. 3p Sensors 
- http://www.slantrange.
com) provide on-board 
image processing and in-field 
analytics capabilities using 
Computer Vision, which can 
give farmers instant insights 
in the field, without the need 
for cellular connectivity and 
cloud connection (SlantRange, 
Gamaya, HummingBird, 
IntelinAir, Mavrx, Resson, 
PrecisionHawk products).

Smart Farming 
While Precision Agriculture is 
just taking in-field variability 
into account, Smart Farming 
goes beyond that by basing 
management tasks not only 
on location but also on data, 
enhanced by context- and 
situation awareness, triggered 
by real-time events. There has 
been a lack of interoperability, 
currently severely hindering 
smart farming because ICT 
components of multiple vendors 
do not operate as one integrated 
farm information system. To 
overcome this, Wolfert et al. 
(2014)  identified five main 
challenges (i) handling the 
increasingly large amounts of 

data, especially from all kind 
of	 agricultural	 equipment,	 (ii)	
interoperability between various 
systems at farm level and in the 
whole supply chain network 
surrounding the farm, (iii) 
standardization of data, (iv) go 
beyond the small scale and the 
regional focus of farm software 
development while at the same 
time (v) comply with national or 
regional differences in farming 
practices.

To understand the level of 
capability of Farming Community 
so as to motivate them to use 
of ICT,  a SWOT Analysis was 
undertaken  by (Moni, 2017)  
from various stakeholders 
(mainly drawn from Farmers at 
Block level, NGOs, Academic 
& Research Institutions, Public 
sector and Private sector, etc.) of 
the Farming Sector, under three 
categories: Small & Marginal 
Farmers, Semi-Medium & 
Medium Farmers, and Large 
Farmers.  Such study can also 
facilitate as to “How to? Why? 
Where? When? By Whom? For 
Whom? Through What? (1H 
& 5Ws)” formulation of pilot 
projects to produce “evidences 
to demonstrate” to the farming 
community that “Use of ICT, 
Extension and NGT” facilitates 
Productivity, Production and 
Profitability (PPP) Increase – akin 

Genetics, Robotics, 
Informatics & Nano-
Technology is generating lots 
of data paving the way for Big 
Data Analytics in Agriculture 
in a big way in days to come. 
Precision Agriculture uses GPS 
and Big Data Analytics for crop 
management in which, Analytics 
facilitates in determining 
the best crops to plant and 
operationalizing effective farm 
health management, considering 
both sustainability and 
profitability.  

Inefficiencies in planting, 
harvesting, water use and 
trucking, as well as uncertainty 
about weather, pests, consumer 
demand and other intangibles 
contribute to the loss. On the 
consumer	 end,	 inadequate	
packaging and labelling can 
lead to waste and potentially 
life-threatening illness due to 
food-borne pathogens. These 
are problems desperately in 
need of solutions and many of 
those solutions can be found 
in emerging technologies. 
According to Tim Sparapani 
(2017) , Big Data Analytics is 
moving into Agriculture in a big 
way.  

Big Data in Smart Farming is still 
in an early development stage in 
India. However, there are “push 
and pull factors” that drive the 
development of Big Data and 
Smart Farming.  Data Analytics 
was proposed under the National 
Animal Disease Reporting 
System (NADRS) 2.0 Project 
of the Ministry of Agriculture & 
Farmers Welfare, way back in 
2012. 

According to Srinivas Kodali 
(Source : https://thewire.
in/102905/open-data-license-
government, published  on 
25/01/2017), India’s open 
data ecosystem has not grown 
significantly over the last few years 
— especially when compared to 
ecosystems seen in the European 
Union or the US — even though 
the National Data Sharing and 
Accessibility Policy (NDSAP) was 
introduced in 2012. 

India	 requires	 a	 National	
Agricultural Informatics Policy (as 
a Citizen Charter) for “Raw Data 
sharing between Government 
and Business” and a Regional 
Agricultural Informatics Policy 
(Block level) on Robust ICT 
Infrastructure and Big-Data 

Hub under the Digital India 
Programme. 

IOTs: Challenges and 
Opportunities
Agricultural Technology (AT) 
refers to technology for the 
production of machines used 
on a farm to help with farming. 
Agricultural Machines (AM) have 
been designed for practically 
every stage of the agricultural 
process:  tilling the soil, planting 
seeds, irrigating the land, 
cultivating crops, protecting them 
from pests and weeds, harvesting, 
threshing grain, livestock feeding, 
and sorting and packaging the 
products (http://www. http://
www.newworldencyclopedia.
org). Agricultural Engineers (AE) 
work in the context of agricultural 
production and processing and 
management of natural resources. 
With continuing advances in 
agricultural machinery, the 
role of the farmer will become 
increasingly specialized.

Farms are becoming more 
like factories. Information, 
when combined with GPS data, 
creates a yield map that shows 
which bits of land are more or 
less productive—and thus how 
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to “Doubling Farmers’ Income 
by 2022”. This survey has listed 
out possible opportunities on 
“Use of ICT, Extension, NGT” for 
mitigating the Farmers’ Distress 
though Operationalisation of 
Smart Village and Smart Farming 
– Micro level Planning (Sansad 
Adarsh Gram Yojana and 
Rashtriya Krishi Vikas Yojana) 
with components viz., SMART 
Water, SMART Weather, SMART 
Health, SMART Carbon, 
SMART Nutrient, SMART 
Knowledge, SMART Energy, 
Site-Specific Technologies using 
Crop Modelling, Climate Change 
Modelling and Economic 
Modelling, to increase farm 
outputs, and e-Farmer. 

According to the Mckinsey 
Global Research Institute’s 
Report “12 Technologies 
to empower India” (2014), 
the estimated collective impact 
of technology interventions 
(mainly Information technology) 
in Agriculture is about “US $45 
Billion to US $80 Billion” by 
2025. The COST (www.cost.
eu) Foresight 2030 Workshop 
(2009) on Food Security on 
the theme: “Benefitting from 
the Digital Revolution”, has 
identified about 20 Technologies 
needed to enhance food security. 
India needs to accord priority for 
ICT4Ag based on “farmer” and 
“farm” as entities.

Farming Industry 
Looks for Tech-Savvy 
Graduates
For years, potential recruits to 
Australian agriculture have been 
turned off by the harsh image of 
traditional farming, but a marked 
acceleration towards automation 
has	piqued	the	interest	of	young	
generations, with jobs available 
to do everything from developing 
crop-protecting drones to 
crunching data on cattle nutrition 
(Reuters, 2017) . Automation 
will help agriculture via large-
scale robotic and micro-robots to 
check and maintain crops at the 
plant level (Michell Zappa, 2014) 
:

 y Agricultural robots: Also 
known as agbots, these are 
used to automate agricultural 
processes, such as harvesting, 
fruit picking, ploughing, 
soil maintenance, weeding, 
planting, irrigation, etc.

 y Precision agriculture: 
Farming management based 
on observing (and responding 
to) intra-field variations. 
With satellite imagery and 
advanced sensors, farmers 
can optimize returns on 
inputs while preserving 
resources at ever larger scales. 
Further understanding of 
crop variability, geo-located 
weather data and precise 

sensors should allow improved 
automated decision-making 
and complementary planting 
techniques.

Next Generation Farms are 
putting Science and Technology 
(S&T) to work to deliver a step 
change in yields, growing more 
from less. In addition, Geospatial 
Technologies safeguard the 
efforts of farmers by reducing 
cultivation uncertainties, and 
sowing seeds of prosperity.  

Conclusion
Many Project Research 
Publications, in the area of 
Agricultural Informatics, reveal 
that there is a huge potential 
to be tapped by innovating 
solutions for problems of 
stagnation in agricultural sector, 
through Agricultural Informatics 
and e-Governance Research 
studies. Internet of Things (IoTs), 
Web Everything (WoT), Data 
Analytics, Cloud Computing 
and Mobile Technology have 
broadened the scope for 
“Informatisation or digitalisation 
of Agriculture”. 

(The author is Director General 
(Retd), National Informatics 
Centre & Professor Emeritus & 
Chairman, Centre for Agricultural 
Informatics & e-Governance 
Research Studies (CARIS)Shobhit 
University Meerut)

INTERVIEW

Q: How could ICT be used for 
enhancing farm income?

Ans: When we look into 
agriculture, it relates to the 
need of the farmer to utilize 
information and data for his 
benefit. It refers to actual online 
data that can enable the farmers 
to use information and transform 
Agriculture. Farmers need to 
react to the changing challenges 
they’re facing. I would like to 
concentrate in this interview 
on how Israel is utilizing water 
management in irrigation. 

Q: What is your take on scope of 
using IT in agriculture in India?

Ans: Under the Indo-Israel 
agricultural project, we as 
MASHAV- Israel’s Agency for 
International development 
Cooperation are partnering with, 
MIDH, Ministry of Agriculture 
and State governments. Under 
this Partnership together we 
aim to benefit the farmers 
through demonstrating the 
comprehensive value chain 
for the key crop. We need to 
identify what is the most valuable 

Digital Agriculture in Israel 
for Benefit of Farmers

information that can come to the 
help of the farmers and benefit 
them. 

Here, I would like to give an 
example from our experience in 
Israel.  Drip irrigation innovations 
started in Israel. Drip irrigation 
system is a very advanced 
system that India is actually 
implementing in the widest way 
possible. You can find it in all 
states in farmer’s field. But, it is 
important to understand that in 
order to utilize the drip system 
you need more than just the 

Israel is making much use of Digitalization of Agriculture Solution in water management 
and other fields of Agriculture, says Dan Alluf, Counsellor Mashav, International 
Development Cooperation, Embassy of Israel in India, in an interview to SMART 
AGRIPOST.
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hardware (system components) 
you need the software too 
meaning when & how much to 
irrigate.

Q: Do you think small land 
holding farmers can afford 
technology in India?

Ans: I would like to give 
an example here. What is 
happening in Israel and what we 
can be shared in India? In Israel, 
the Ministry of Agriculture has 
mapped Israel climate zones. 
Each climate zone is positioned 
with a weather station. These 
weather stations provide online 
evapotranspiration (ET) data & 
that information from weather 
station is uploaded in the website 
of Agricultural ministry for the 
benefit of the farmers. In addition 
the Israeli extension officers & 
Agriculture Research Institutes 
have developed crop coefficient 
(KC) values to determine the 
water demand for each key crop.  
The two values are put together 
from the one hand ET & on the 
other hand KC the farmers know 
when & how much to irrigate 
with their drip irrigations systems. 

Q: You were talking about 
precision farming and how it 
could be adopted in India?

Ans: Precision Farming is a much 
focused segment existing today 
in Israel. A lot of research is going 

on around precision farming.  I 
want to link it with an example 
from water management skill. 
Today the (ARO), Volcani 
Institute has innovated a very 
unique	 tool	 to	 determine	 plants	
water demand based on the use 
of aerial thermal imaging .This 
tool is being commercialized & 
provided to the farmers through 
IT Platform which enable 
farmers to take decision for water 
management.

Q: Do you think India has huge 
opportunities in regards to use of 
IT in agriculture?

Ans: I think India has potential 
in many aspects of IT. India has 
a natural environment to work 
because of its population and 
size. Of course India is already 
doing much in the field of IT and 
Agriculture. Things are already 
happening in a very impressive 
way. & together as a part of the 
India Israel growing partnership 
joint efforts will be taken forward. 
We are working on several 
Indo-Israel projects and sharing 
knowledge. 

Q: How do we see the future of ICT 
in agricultural sector as a whole?

Ans:  ICT’s future is very 
much based on successful 
implementation of IT. As I said 
it	 before,	 it	 requires	 knowledge,	
research and understanding.  At 

the end of the day, I see it’s a tool 
and not the objective.  Therefore, 
your mission should be to work 
hard and bridge the knowledge 
gap that farmer is facing. 
Definitely things are happening 
and can be taken forward further 
more. 

Q: Farmers in India are facing the 
biggest challenge of marketing. 
Even if they produce more, they 
fail to get good price of their 
produce. Do you think IT will 
help enhance farmers’ income?

Ans: The marketing challenge 
varies much between different 
types of crops, areas & market 
but still in principle the spectrum 
of marketing initiates with a 
need of farmer to achieve highly 
quality	production	 standards	 for	
his cultivation & on the other 
hand to target right markets 
for him & match the product 
standard accordingly. In regards 
to IT, there are many points 
that can be implemented and 
embedded into the spectrum 
of the marketing. It may start in 
the cultivation with a need to 
document and trace the product 
from the first stage until the 
harvest & post-harvest & in this 
regard IT has an important role. 
Of course there are IT solutions 
that enhance & empower the 
farmers to increase both the 
quality	&	quantity	of	his	yields.

INSIGHT

“We are drowning in information, 
while starving for wisdom” – An 
adage,	 famously	 quoted	 by	 the	
Pulitzer prize winning American 
Biologist, Theorist & Author - 
Edward Osborne Wilson; has 
never had greater significance 
to policy-making than today. 
Agricultural policy-makers are 

today grappling with policy-making 
to factor for a plethora of variable 
dynamics that they face today 
across Climate Change, Land 
& Water Constraints, Increasing 
Urbanization, Productivity 
Enhancing Technology, 
Environmental Degradation, 
Ecological Footprint, Changing 

Raghavendran Kandaswami

Big Data Analytics of Agricultural Things:
An Analytical, Transformative, Discovery Path to 
Agri Policy-making

Incomes & Diets, and Positive 
Health Outcomes etc.

While yield growth and demand-
supply parity has always been key 
focus areas for policy-makers, there 
is renewed interest in harnessing 
analytical insights – Insights that 
help develop policies, that allow 
controlling of market forces, by 
promoting direct farm to market 
channels & providing minimum 
support price for commodities. 

Robust policy making with rapidly 
changing	 dynamics	 require	
effective wisdom to be materialized 
from information that agricultural 
digitalization generates today. Slow, 
yet progressive global adoption of 
precision agriculture leads to an 
explosive growth of information 
across various sources. 
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These sources span Soil Health 
& Nutrition, Pest Control 
Effectiveness, Energy Utilization 
& Optimization, Processing & 
Transformation, Inventory & 
Waste Management, Supply Chain 
& Retail Management etc. A 21st 
Century	Farm,	fully	equipped	with	
Self-Driven Tractors, Smart Energy 
Adaptors, Telemetry-enabled 
Farm	 Equipment	 &	 Vehicles,	
Smart Storage & Services and 
Online Market Integration has the 
potential to generate over 300 
Gigabytes of data a day, producing 
over 100 Terabytes of information 
over a year for a single farm.

It can be argued that real 
applicability of precision agriculture 
to impact agricultural produce, 
particularly for India, is still a distant 
nicety. However, targeted research 
programs for specific crops across 
the varied geographic landscape 
helps generate information, 
which when analyzed can provide 
crucial insights. These help derive 
potential future trends, followed by 
impact on output, supply & price; 
thus allowing improved policy-
making on both the market value 
chain and minimum pricing. 

Farm Management Systems that 
produce precision agriculture 
data generates various types of 
information: sensor, geo-spatial, 
computational, textual and the 
more structured numerical. 

Generating analytical insights 
from all these types of information, 
depending on the nature & 
frequency	 of	 analytical	 inferences	
require	a	combination	of	analytical	
techniques	 across	 Data	 Mining	
& Predictive Modeling, Data 
Visualization & Decision Analytics, 
Meta & Spatial Analytics and 
Machine Learning & Artificial 
Intelligence. 

While a wide array of technologies 
provides the tool-kits needed to 
analyze big-data, an important 
question	 to	 ask	 here	 is	 where	
policy-makers should begin their 
journey to use information and 
develop them into knowledge for 
better policy-making. The answer 
to that lies in the path taken by 
policy-makers in other developed 

countries, who have effectively 
used analytics to steer policy-
making towards a more objective, 
data-oriented and outcome based 
process. 

National Agricultural Statistical 
Service (USDA NASS) develops 
the database of the US Department 
of Agriculture (USDA). 
Economists,	 insurers,	 equipment	
manufacturers, transportation/
logistics experts, textile firms, 
food producers, regulators, 
traders, investors, speculators 
and government leaders rely on 
the database for a broad range of 
information, analysis, forecasts, 
and other vital data that help 
them gain a clearer picture of the 
country’s agricultural status. 

NASS conducts thousands of 
surveys annually and prepares 
reports and analysis that cover 
virtually every aspect of US 
agriculture – including production 
and supplies of food and fiber, 
prices paid/received by farmers, 
farm labor & wages, farm finances, 
chemical usage, and changes in 
producer demographics. A key 
challenge for NASS, in addition to 
the	 technology	 compute	 required	
to run thousands of analytical 
reports & inferences; is that 
the costs dictate the modes of 
data collection used, sometimes 
negatively	impacting	the	quality	of	
data collected. 

With reasonable time spent on 
validating accuracy, finding 
anomalies and analyzing 
information, further constrained 
by	 the	 requirement	 of	 periodic	
dissemination of analytical insights 
to policy-makers, NASS adopted 
& transformed their processes 
enabled by technology. 

NASS not only automated 
reports & analytics, but also 
built a cohesive data capture & 
quality	 framework	 as	 part	 of	 a	
big-data environment. In order to 
aid policy-makers with analysis 
required	to	shape	the	future	of	US	
Agriculture, NASS today uses the 
SAS Institute’s Big Data Analytics 
to develop predictive models to 
aid the Census of Agriculture, 
with analytical computations 
providing county level estimates of 
agricultural produce, in addition to 
developing a Health Index across 
the agriculture value chain for the 
United States.

For the Netherlands, as one of 
the world’s largest exporters, 
agricultural products are vitally 
important to its economy and its 
international relations. A key policy 
compliance & enforcement that 
has been essential to Netherland’s 
agricultural exports, was its fertilizer 
policy. Detection & selection 

of	 potential	 violations,	 requires	
analyzing information from 
multiple data sources, including 
third-party, through risk analysis 
that warrants administrative 
checks & physical inspections. 
The Analysis, Selection and 
Availability Disclosure (ASAD) 

Department provides specific 
information services to the 
Netherlands Enterprise Agency 
(NEA) and Food & Consumer 
Product Safety Authority (FCPSA). 
Data on over 80,000 agricultural 
holdings, entrepreneurs and their 
families, locations, parcels, crops, 
animal species, grant applications, 
payments, manure storage; 
spanning a complex mix of big 
data information is analyzed to 
effectively identify companies 
subject to inspection, resulting 
in over ten times more effective 
detection rates. In addition to 
improving the detection rates, 
the SAS Institute helped ASAD 
achieve greater efficiencies and 
cost reduction in inspection 
processes.

With the European Union (EU) 
governing the legislative and 
regulatory landscape, Netherlands’ 
accountability towards Europe 
and thus the associated reporting 
continues to increase. The 
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Netherlands Enterprise Agency 
(NEA) handles payments of more 
than a billion Euros in grants a year. 
The NEA uses control statistics 
using SAS to ensure a solid audit 
trail, in addition to generating 
forecast reports. The forecasting 
helps policy-makers understand 
possible impacts while framing 
new policies. Complex what-if 
scenarios are calculated across 
multiple potential constraint based 
cases such as changes in grant 
basis, economic impact, current 
density of grants, grant status with 
system transformation etc.

While these early steps similar to 
the ones adopted by the USDA & 
NEA go a long way in establishing 
analytics as an imperative adoption 

for world agricultural departments, 
diversity in challenges are 
governed by regional priorities & 
situations. 

India, a global behemoth in 
agriculture	 is	 probably	 a	 unique	
conundrum that sums up the 
complexities of agricultural 
challenges faced by both 
developed & developing countries. 
While we as a nation, still grapple 
with fundamental challenges 
of nutritional security, the price 
phenomena and climate change; 
India under its able leadership and 
availability of research resources, 
tests & undertakes new design of 
agricultural experiments such as 
integrating remote sensing tech 
with crop cutting experiments to 

improve accuracy of crop yield 
estimates. Experiments like these 
when put to effective analytical 
tests provides deeper insights 
into crop yield factors that can 
determine policy-making for future 
high-yield cash-crops that have the 
potential of improving a number 
of agricultural indicators for India.

A new era in Agricultural Research 
& Technology Development, what 
I call the “Big Data Analytics of 
Agricultural Things” is not too far 
away for India, to help usher in 
a new revolution, re-cultivating 
an agricultural revolution with 
digitalization. India stands at a 
threshold of the big data analytics 
technology revolution that helps 
a farmer get intelligence on when 
to sow, at what temperature, what 
right mix of chemicals, how to 
tackle crop infection, time when 
it will be ready to harvest along 
with	 their	 quality,	 size	 &	 overall	
yield and a ready online market to 
sell his hard-sowed produce – all 
this to the policy-makers delight of 
watching their vision materialize to 
reality.

(The author is the Practice Head – 
Public Sector,SAS Institute (India) 
Private Limited. Views expressed 
are personal)

GUEST COLUMN

Introduction
Dairying is an important sector in 
our country. We are the highest 
milk producer in the world (155.5 
MMT for year 2015-16) and milk 
has much higher output than 
wheat and paddy combined, but 
productivities of our animals are 
low. To be competitive, we will 
have to increase productivity and 
efficiency of resource use. Besides 
building an infrastructure for 
making	 available	 quality	 semen,	
cattle feed, fodder seeds, vaccines 

etc. to farmers for improving 
the productivity and health of 
their animals, the modern tools 
of information technology and 
telecommunications will have to 
be welded with these services to 
provide reliable, easy-to-access 
and timely information to farmers, 
service providing organizations 
and policy makers for informed 
decision making at all levels.

NDDB in collaboration with the 
dairy cooperatives in the country 

Niraj Prakash Garg

INAPH for Sustainable 
Dairy Production System
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has been investing in building 
the necessary infrastructure for 
producing	 quality	 bulls,	 semen,	
cattle feed, feed supplements, 
fodder seeds, vaccines as well as 
for	providing	high	quality	artificial	
insemination, ration balancing and 
animal health services to farmers 
in the country. It has also been 
investing in building infrastructure 
for making available information. 

NDDB has developed an 
Information Network for Animal 
Productivity & Health (INAPH), 
a Desktop/ Netbook / Web/ 
Android based multilingual Field 
IT Application that facilitates the 
capturing of real time reliable data 
on Breeding, Nutrition and Health 
Service delivered at Farmer’s 
Doorstep. The Platform provides a 
tool for stakeholders to assess and 
monitor the progress of the projects 
in near real time basis apart from 
ensuring implementation of 
Standard operating Procedures. 

Ear-tagging	 with	 a	 unique	 12	
digit number is mandatory for 
each animal registered in the 
network which enables tracking 
and monitoring of these animals. 
NDDB administers and centrally 
manages the animal identification 
system in the country. 

Breeding Services 
The Breeding Services primarily 
focus on monitoring of the 
Artificial Insemination delivery 
system targeted to improve/
asses conception rate of different 
species/breed/AI Technicians as 
well as minimize the inter-calving 
period of the animal by accurately 
estimating the heat cycle of the 
Animal. The Breeding Services 
covers Artificial Insemination 
Activity, Pregnancy Diagnosis 
Activity, Calving and Calf 

Registration Activity. In Progeny 
Testing/ Pedigree Selection areas, 
the breeding services also includes 
the Milk Recording activity at 
regular intervals to estimate the 
lactation yield of the animals and 
calculate Breeding Values of the 
Bulls based on the production 
performance of their Daughters. 
The AI technicians employed by 
the identified service providing 
organizations collect and capture 
the relevant data at the time of 
registration of new animals which 
are	 uniquely	 identified	 with	 ear	
tags. This data is transmitted to the 
central server.  The AI technicians 
collect relevant data on AI, 
pregnancy diagnosis and calving 
and transmit it to the central 
database. The milk recorders 
collect data on individual animal 
milk yield on a monthly basis and 
also a milk sample at the time of 
every milk recording and arrange 
to send it to the milk component 
laboratory for milk component 
analysis – fat, protein, lactose, 
somatic cell count and milk urea 
nitrogen.

Nutrition Services 
Nutrition plays a major role in 
dairy economics. Improperly 
fed cattle cannot deliver up to 

their genetic potential. Providing 
quality	 nutrition	 to	 cattle	 ensures	
that farmer get better returns from 
dairying. It has been observed 
that providing balanced ration to 
cattle help in improving the milk 
yield for the cattle.  The Nutrition 
(Ration Balancing) module of 
the application provides the 
least cost Balanced Ration 
formulation to the farmers based 
on the profile of the cattle and 
available feeds and fodder with 
the farmer. The system takes into 
account the various parameters 
and	 nutrition	 requirement	 of	 the	
cattle in formulating the ration. 
The laboratory module generates 
data on milk component analysis, 
proximate analysis of feed and 
fodder samples. A Local Resource 
Persons of service organizations 
provide ration-balancing service to 
all farmers of the villages covered 
under the project using the ration 
balancing module of INAPH. The 
application is also extended to 
be use by farmers directly as a 

self service mode in the form of 
an android application -  Pashu 
Poshan. 

Balanced Ration advisory service 
through INAPH based on a data 
of over 20 lac animals across more 
than 26500 villages across country 
resulted in increase in net daily 
income of milk producers by Rs. 
25 per animal on an average, by 
enhancing daily milk yield / milk 
fat and /or reduction in cost of 
feeding per liter of milk. 

Health Services 
Health Services to animals are 
provided by Veterinarians in the 
field on Individual Animal as well 
as Group (Herd/Village) basis.  
The vaccinations, deworming 
and disease testing services are 
provided to the Animals at regular 
intervals. These intervals are 
configured in the system based 
on parameters like Disease, Age, 
etc. which alerts the Veterinarians 
to take appropriate action at 
appropriate time. The complete 

case history of the treatment 
services provided on an animal 
is also maintained and available 
to the Veterinarians on finger tips 
for better diagnosis/treatment 
of the animal. First Information 
Report on Outbreak and its follow-
up can also be recorded along 
with provision to send alerts to 
the affected areas. Pathological 
samples sent by veterinarians 
are tested in disease diagnostic 
laboratory and the test results are 
captured in the laboratory module.

Deployment 
The system is deployed as 
Centralized architecture with 
support for decentralized services.  
The services are delivered by Field 
teams which access the software 
using a Netbook / Desktop PC or 
a Windows Phone device which 
provides	 requisite	 functionalities	
including reports and alerts even in 
the absence of network availability 
and also help in synchronization 
of the data with the central server. 
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The system also provides the SMS 
alerts to the various stakeholders 
to	help	them	take	requisite	action.	
The system also delivers web based 
analytical reports to the managerial 
team and other decision makers 
to help them to analyze the past, 
monitor and control the present 
and plan for future. 

The INAPH is currently being used 
to provide support to over 82.5 

lactation yields and owner 
details.  

•	 Record	 keeping	 of	 all	 the	
activities related to Breeding, 
Health and Nutrition.

•	 Identification	 of	 superior	 Bull	
and Elite Female. 

•	 Tracking	disease	outbreak	and	
disease pattern for different 
species/breed/village/district. 

•	 Healthier/	 productive	 animals	
increasing earning of farmers. 

•	 Assess	 the	 efficiency	 and	
effectiveness of AI service and 
Ration Balancing Advisory 
service. 

•	 Monitor	and	follow	up	genetic	
improvement and Ration 
Balancing Programme. 

The system is effective and 
increasing the coverage of the 
system to entire country can lead 
to enhancing farmer’s earnings. 

(The author is the Group Head – 
ICT, National Dairy Development 
Board (NDDB). Views expressed 
are personal.)

lac animals belonging to over 49.7 
lac farmers   in more than 51800 
villages spread across 22 states. 
The system is being used by over 
63500 field users in the country. 

Benefits
The system provides the following 
major benefits 

•	 Unique	identification	of	animal	
along with pedigree facts, 

DIGITAL AGRICULTURE

Introduction
With the availability of advanced 
computer and ICT technologies, 
there is a great potential for the 
development of better tools and 
techniques	to	support	Agriculture	
through Agri-Informatics. This 
may include development of 
specific Knowledge Management 
techniques	 that	 will	 radically	
improve access, decision making, 
resource allocation, management 
strategies, and promulgate 
process know-how for overall 
performance improvement. 

The advent of remote sensing 
and survey technologies over 

the last decade has dramatically 
enhanced our capabilities to 
collect terabytes of agricultural 
geographic data on a daily 
basis. However, the wealth of 
remotely sensed data cannot be 
fully realized when information 
implicit in data is difficult 
to discern. Though, a lot of 
research has been conducted in 
the area of spatial data mining, 
but still a very few works deal 
with knowledge discovery in 
agriculture spatial databases. 
Development of efficient Spatial 
Data Mining approaches is 
an important and challenging 

S.D Samantaray

Efficient Spatial Data Mining 
Approaches for Effective SDSS

area for developing efficient 
and effective Spatial Decision 
Support Systems (SDSS). 

The ability of data mining to 
extract knowledge from large 
databases makes it a tool that is 
well suited to spatial databases 
which have over time become 
increasingly large and, in some 
cases, difficult for conventional 
spatial analysis methods to 
handle effectively. 

The challenge of spatial data 
mining is to detect spatial 
knowledge from the patterns and 
relationships that exist within 
spatial data that may not have 
had spatial dimensions explicitly 
defined, computed, and stored in 
the database. 
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Spatial data mining is far more 
complex than attribute-oriented 
data mining because of several 
factors. Conventional attribute-
oriented data mining algorithms 
often perform poorly, or do not 
work at all in some instances 
when they are applied to spatial 
data sets. 

In order to handle effectively 
the characteristics of spatial data 
and	 the	 specific	 requirements	
of spatial data mining, new 
concepts	and	techniques	have	to	
be devised.

Spatial Data Base
Spatial database is a database 
that is optimized to store and 
query	 data	 that	 is	 related	 to	
objects in space, including point, 
lines and polygons. There are 
additional functionalities added 
to process a spatial database 
than a normal database these 
are typically called geometry or 
feature. Spatial database can 
perform a wide variety of spatial 
operations. 

Spatial Data Mining 
and Association Rules
Spatial data mining can be 
categorized based on the kind of 

rules to be discovered in spatial 
database.  A spatial characteristic 
rule is a general description of a 
set of spatial related data. 

For example the description of 
the weather patterns in the set 
of geographic regions is a spatial 
characteristic rule.  A spatial 
discriminate rule is the general 
description of the contrasting or 
discriminating features of a class 
of spatial related data from other 
classes. 

Machine Learning 
Techniques of Spatial 
Data Mining

The growing interest in spatial 
data mining has resulted in the 
emergence of a large number 
of	 techniques	 and	 algorithms.	
New	 techniques	 and	 algorithms	
continue to emerge while existing 
approaches are being refined 
and improved. Spatial data 
mining	 techniques	 are	 regarded	
simply as functional extensions 
of conventional data mining 
techniques,	 constructed	 on	 the	
same first principles but using 
algorithms designed specifically 
to handle the characteristics and 

requirements	of	spatial	data	and	
spatial data mining.

Spatial Association
Korperski and Han defined the 
rule of spatial association as P1	Λ	
P2……	Λ	Pm	Λ	Q1	Λ	Q2…	Λ	Qn 
(c%, s%), where at least one of 
the predicates P1,…Pm,	Q1,..Qn is 
a spatial predicate, and c% and 
s% are confidence and support. 

There are various kinds of spatial 
predicates that can be used to 
constitute a spatial association 
rule, including topological 
relations (for example, intersect, 
overlap, disjoint), spatial 
orientation (for example, east_of, 
left_of) and distance expressions 
(for example, close_to, far_
away_from).  In a typical spatial 
data base, a large number of 
associations may exist among 
objects but only a small number 
of them are of real significance or 
interest to users. 

Thus, Korperski and Han 
suggested that it is necessary 
to use two thresholds, namely 
minimum confidence and 
minimum support, to filter out 
associations describing a small 
percentage of objects and rules 
with low confidence. 

They proposed a top-down 
tree search approach that 
made use of a spatial concept 
hierarchy to control the spatial 
association rule mining process 
by progressively eliminating 
uninteresting associations. Co-
location is a special type of spatial 
association. It is defined as the 
occurrence of two or more spatial 
objects at the same location or at 
significantly close proximity to 
one another. Co-location differs 
from ordinary spatial associations 
in that there is no natural notion 
of a transaction between the 
antecedent	 and	 consequence	
spatial objects, and user-defined 
neighbourhood information is an 
important factor in constructing 
co-location rules .

Spatial autocorrelation is the 
method used in exploratory 
spatial data analysis to measure 
the correlation of a variable with 
itself (that is, the relationship 
among multiple occurrences of 
values on the same variable over 
space). Spatial autocorrelation 
is present when occurrences of 
similar values cluster together 
spatially. There are two 
common measures of spatial 
autocorrelation. One of these 
is Moran’s I, which has a value 
between –1 and +1, where a 
positive value implies similarity 
among nearby or neighbouring 
data objects. 

A negative value implies 
dissimilarity, and a zero value 
indicates independent and 
random distribution of data 
values. The other commonly used 
measure is Geary’s C, which is 
suitable for use in the analysis of 
aggregated spatial data, such as 
population statistics reported by 
census tracts and land use figures 
reported by planning zones. 

Spatial autocorrelation is used 
to measure the strength of the 
relationships among spatial 
objects of the same type. It 
helps to uncover the extent to 
which the occurrence of an 
event or feature at a certain 
point in space will constraint, 
or make more probable, the 
occurrence of another event or 
feature in its neighbourhood. 
Thus, spatial autocorrelation 
analysis is particularly useful 
for knowledge discovery about 
spatial association. 

Up until recently, all spatial 
association	 mining	 techniques	
assumed that the data to be 
explored are represented in 
a single table of a relational 
database. Such an assumption 
obviously imposes serious 
limitations on spatial mining 
because spatial data for the most 
part are organized using multiple, 
related tables. Extending a single 
table data mining algorithm to 
a multiple-table one is by no 

means trivial, and the process 
is much more computationally 
demanding with spatial data 
mining than with attribute-
oriented data mining.

Computational 
Intelligence in Agri-
Informatics
Agriculture happens to be the 
backbone of economy of any 
country. Efficient and sustainable 
agricultural practices are the need 
of	hour.		It	requires	both	horizontal	
(bringing additional lands under 
cultivation) and vertical approach 
(improved crop management 
techniques).	 Horizontal	
development is not possible to 
great extent. Vertical approach 
includes generating reliable 
information in terms of suitability 
of available land, improving crop 
yield, better land use, optimal use 
of	 fertilizer,	 quality	 and	 disease-
resistant seeds, seasonal crop 
acreage and dissemination of 
information	which	requires	the	use	
of Agricultural and Meteorological 
Information, GIS, GPS and 
Satellite Remote Sensing in an 
integrated fashion. 

With the availability of advanced 
computer and ICT technologies, 
there is a great potential for the 
development of better tools and 
techniques	to	support	Agriculture	
through Agri-Informatics. 

This may include development of 
specific Knowledge Management 
techniques	 that	 will	 radically	
improve access, decision making, 
resource allocation, management 
strategies, and promulgate 
process know-how for overall 
performance improvement. 

Use of computational intelligence 
in spatial data related to 
agriculture is an important and 
challenging area for developing 
efficient and effective Spatial 
Decision Support Systems 
(SDSS). 



26 27SMART AGRIPOST I SEPTEMBER I 2017SMART AGRIPOST I SEPTEMBER I 2017               

The concepts of Computational 
Intelligence in Agri-Informatics  
have been demonstrated 
taking Three sub-problems  of 
Agricultural domain viz. 1) 
Disease Management in Wheat 
Crop 2) Slope & Land Use 
Planning 3) Spatial Association 
Rules in Image Databases. 

Disease Management in 
Wheat Crop
Wheat being the world’s most 
important food crop feeds 
about 2.5 billion poor peoples 
in around 90 countries and 
is a crucial source of calories 
and protein. But the demand 
for wheat currently outstrips 
the world’s ability to produce 
it and the reason behind this is 
reduction in the production of 
wheat crop because of some 
increasing new kinds of fungus 
infections, such as wheat rusts, 
that are killing these crops. 

So there is an urgent need to 
protect the local wheat crop in 
low and middle-income countries 
for the increase of production. To 
do so there is a need to deploy 
controlling and monitoring 
systems that reduces the adverse 
effect of yellow rust disease on 
wheat crop. Yellow rust spread 
due to weather parameters 
like humidity, wind speed, 

temperature, sun shine hours and 
rainfall etc. An, attempt has been 
made by incorporating computer 
intelligence methods including 
spatial association rule mining 
to find associations between 
different types of rust disease and 
there associations with location, 
weather parameters etc. This 
helps in devising strategies for 
disease and crop management.

Slope and  Land Use 
Planning
Computer intelligence 
techniques	may	help	in	a	big	way	
for the betterment of agriculture 
production in Hills. Spatial 
Association Rules can be very 
helpful in taking a correct decision 
for the cultivation of right crop 
in a given terrain, Associations 
between Land Use type, crop 
and slopes are determined that 
suggests for the suitability of crop 
for production.

Spatial Association 
Rules in Image 
Databases 
Use of spatial data mining 
technique	 for	 extracting	 spatial	
association rules from remotely 
sensed image dataset using 
directional information is a 
challenging area. An approach 
is proposed that work in 

remotely sensed images of 13 
district of Uttarakhand, India 
to extract association among 
various objects using directional 
information in the form of radian 
value. 

Conclusion
The paper discusses spatial 
data mining approaches for 
knowledge mining from the 
spatial databases. It focuses on 
a hybrid approaches to generate 
association rules from Spatial 
Databases. The approach aims to 
discover interesting correlations, 
frequent	 patterns,	 associations	
and causal structures among sets 
of items in the spatial databases. 
For implementation, the tools 
ArcGIS,	 ENVI,	 QGIS	 and	
MATLAB have been used. 
Remotely Sensed Data of 
Uttarakhand state of India has 
been used as the data sets. 
The Association Rule mining 
algorithms have been developed 
in JAVA and MATLAB to extract 
the Strong Association Rules.

(The author is the head of  
Department of Computer 
Engineering College of 
Technology, GB Pant University 
of Agriculture & Technology, 
Pantnagar. Views expressed are 
personal.)

FOOD PROCESSING

The global agricultural exports 
are approximately $1.57 trillion 
as per the WTO International 
Trade Statistics (2015). India’s 
share in global export is about 
2.2% and India ranks at 9th 
position in the world. The share of 
India is comparable to countries 
like Indonesia, Thailand and 
Australia which are contributing 
about 2.5%, 2.3% and 2.3% of 
global trade respectively. 

The total exports of agricultural 
products during 2016-17 were 
about $ 33.38 billion. This 
consists of APEDA products 
(more than 700 tariff lines) 
and other products like Marine 

products, spices, coffee, tea, 
tobacco etc. The share of APEDA 
products is valued at $ 16.25 
billion which is about 49% of the 
total agri exports from India. 

Introduction
Government of India has a 
vision to double the income of 
farmers by 2022 - the 75th year 
of India’s Independence. The 
income of farmers comes from 
different sources like production 
of rice or fruits and vegetables 
or production of milk, honey 
or eggs. Part of the produce of 
agriculture is being exported 
to different countries and it 
has linkages with the farmers’ 

Data Analytics for 
Agricultural Trade

income. 

India’s contribution to the global 
agricultural export is significant. 
If exports are enhanced, then it 
helps creating a demand factor 
in	the	market.	As	bulk	quantities	
are involved in exports, it helps 
providing a remunerative price to 
the producer, thereby benefiting 
the farmers and increasing their 
income. 

Export Scenario
The global agricultural exports 
are approximately $1.57 trillion 
as per the WTO International 
Trade Statistics (2015). India’s 
share in global export is about 

With India’s significant contribution to global agricultural export, 
Agricultural & Processed Food Products Export Development Authority 
(APEDA) is focusing on use of ICT in identifying product location as 
well as ensuring quality of the produce.

Devendra Kumar Singh
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2.2% and India ranks at 9th 
position in the world. The share of 
India is comparable to countries 
like Indonesia, Thailand and 
Australia which are contributing 
about 2.5%, 2.3% and 2.3% of 
global trade respectively. 

The total exports of agricultural 
products during 2016-17 were 
about $ 33.38 billion. This 
consists of APEDA products 
(more than 700 tariff lines) 
and other products like Marine 
products, spices, coffee, tea, 
tobacco etc. The share of APEDA 
products is valued at $ 16.25 
billion which is about 49% of the 
total agri exports from India. 

Using Data 
The data of export relating to 
any commodity is captured at 
different custom ports and the 
data is collated by DGCIS. This 
data gives details of the export in 
terms	of	the	value,	quantity,	port	
of export etc.  This data can be of 
tremendous use if we know the 
produce and the state of origin. 
Normally the produce is known 
by the country of origin. The data 
of origin of fruits and vegetables 
should be captured correctly.

APEDA Initiatives
The mobile app recently 
developed by APEDA – APEDA 
Farmers connect- has the facility 

of capturing geo locations of the 
farm pertaining to 14 vegetable, 
3 fruits and basmati rice. The 
data of geo tagging becomes very 
meaningful. It gives information 
that	 the	 exported	 quantity	 has	
originated from the specific farm 
of the particular farmer located 
in a specific block or district of a 
state.  The consumer in a foreign 
market can easily be informed 
through label about the name of 
farmer (producer) along with the 
coordinates.

There are other related and 
relevant data which is available 
in different forms can be used for 
tracking	 the	 quality	 of	 produce.	
For example, what is the rainfall 
in that district, what is the 
temperature in different seasons 
and how is it affecting the crop 
production. Now the data 
relating to soil health could also 
be correlated. The government 
is focusing on creating soil health 
cards which gives the status of 
different nutritional deficiency 
or presence of nutritional level 
in the soil of a particular farm. 
This data can be clubbed and 
synchronized. 

If we go further, then we can also 
understand and capture what 
type of pesticides or chemicals 
is being used in that particular 
block or  village.  These data 

may be now located at different 
places in different formats.  There 
is a need to bring such data on 
a common platform so that a 
meaningful picture emerges 
and the best technology can be 
developed and adopted to give 
technological solutions to the 
various problems which we are 
facing today in the international 
market.  

Conclusion
Private sector can help in 
collating and synchronizing that 
data on a platform. The idea is 
to bring synergy among all data 
sources, some of them may be 
in the hands of private sector, 
and some of them it may be 
in the hands of autonomous 
organization or in government 
sector. It will help understand the 
behavior and hidden patterns of 
such data. 

It will have a tremendous impact 
in bringing innovation; bringing 
innovative solution to the 
problems which we are facing. 
So let us hope that a day will 
come when such synchronized 
efforts will bring a desired result 
for the growth of our agricultural 
trade.

(The author is the Chairman, 
APEDA. Views expressed are 
personal.)

DIGITAL AGRICULTURE

Agriculture has its deep roots 
from inception of humanity to 
its present day. Agriculture has 
been adopting pace with the 
change in the technologies. With 
the increasing rise of population, 
Agriculture business has more 
responsibility to produce more 
food than it’s previous decade. 

Over the last decade or so, there 
has been a lot of technological 
and digital enhancements that 
have revolutionized the world 
of food supply especially the 
Agribusiness.  Imagine the life 
of farmers if they know well 
in advance about what all 
requirements	 soil	 needs.	 Based	

on	 these	 requirements,	 farmers	
also get know in advance on the 
need of the fertilizer, crop and 
seeds. 

While you are at it, you also 
get insights well in advance 
on how to increase the yield 
and improve farming. Would 
all of these insights would help 
entire agribusiness folks and 
individuals to do more effective 
planning with proper sustainable 
development.  Well, these all 
are very much not the future 
but technology is available right 
now to get it done even today.  
New technologies have created 
opportunities to make farm 

Technologies to Make Farm 
Administration Simpler

administration simpler and more 
efficient.

Indian farming and agribusiness 
has been dependent a lot on 
experience and human instinct. 
Farmers used to provide 
predictions about rains, crops, 
fertilizers and yield based on 
their past experience. Thanks to 
the emergence and rise of IOT 
and AI, Precision Agriculture has 
started becoming new norm for 
Agribusiness.  Machine learning 
uses historical data to identify 
patterns. More the data, more 
easiness to define the pattern. 

New devices coming every day or 
so, this data needs to be utilized 

With the emergence of new age technologies and devices, agribusiness 
in India is going to disrupt country’s farming economy. However, farmers 
need to be educated with these technologies to maximize their throughput.

Nishith Pathak 
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with the power of AI algorithms 
and processing power properly to 
do a variety of things. Emergence 
of smart sensors in farm for 
e.g. can give great information 
that can be use productively to 
provide smart proactive insights. 
This information can also be 

data. One of the main problems 
coming with precision agriculture 
is on how can these data be 
effectively used to enhance 
productivity.  There is a real need 
for putting right algorithm of 
machine learning on these data 
and provide these data in easy to 
use manner for farmers. 

New technologies in computer 
vision, drones can help farmers 
to scan and monitor field through 
the use of a tablet. Guess what, 
you also can have the option 
to take action from the tablet 
which sensors, drones and other 
devices can follow easily. Need 
of an hour is to ensure that 
our farmers family should get 
educated with these technologies. 
It is indeed up to the farmers and 
agribusiness on how to maximize 
their throughput by utilize these 
technologies. Needless to say, 
exciting time in agribusiness 
has arrived and slowly going to 
disrupt even our Indian farming 
economy in next year or so.

(The author is the Vice President, 
Accenture. Views expressed are 
personal.)

used to identify early diseases, 
market trends etc, all to ensure 
how farmer can get maximum 
yield.

With these advent of new 
connected devices, it also 
does possess some challenges, 
especially around unstructured 

INTERNATIONAL

Introduction
We are at a very crucial time in 
history where the world is faced 
with a number of challenges 
like growing population, 
environmental degradation, 
global warming, urbanization, 
malnutrition, rapidly evolving 
consumer preferences. The 
global food production needs 
to increase 50% by 2030 and 
needs to double by 2050 to meet 

the global food demand. If global 
population reaches 9.1 billion by 
2050, the FAO says that world 
food production will need to rise 
by 70%, and food production in 
the developing world will need to 
double. 

The Prime Minister of India, 
Mr Narendra Modi, launched 
Digital India on 1 July 2015 to 
create digital infrastructure for 
empowering rural communities, 

Digital Agriculture for 
Sustainable Development

thus enabling digital delivery of 
services and promotion of digital 
literacy. Another important call 
given by Prime Minister Modi is 
the call to double farmers’ income 
by 2022. Digital Infrastructure 
and technologies will have to 
play a key role if the vision to 
double farmers’ income has to 
be achieved while balancing 
the ecological and resource 
challenges of agriculture. 

Given that 68% of India’s populations live in rural areas and agriculture is the main 
source of livelihood for 58% of the population, one must consider the role of Digital 
Agriculture within Digital India.

Dr David Bergvinson
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Digital Agriculture
The key components to support 
the implementation of Digital 
Agriculture are Spatial (and 
Temporal) Data Infrastructure 
(SDI) and low-cost smart 
phones and tablets to support 
bi-directional flow of data and 
information to rural consumers. 
SDI has been the key driver to 
support modern farming in the 
USA, Australia and Europe as 
well as the emerging economies 
of China and Brazil. Agriculture 
is a data-intense enterprise when 
one considers soil variability, 
moisture and nutrient levels, 
rainfall variability, timing of key 
operations like planting and 
harvesting, and market price 
volatility. Advanced agriculture 
industries help farmers manage 
these production and market 
risks through the application 
of spatial/temporal data bases 
that are cloud enabled and 
integrated through Application 
Programming Interfaces (APIs). 
This creates a rich and dynamic 
data ecosystem that enables 
advanced analytics to inform 
farmers of the best economic 
options to maximize profitability 
and minimize risk – the two 
critical variables farmers in India 
want to manage. 

Smart phones are the key 
interventions as they are 
equipped	 with	 GPS	 to	 track	
where photos of field infestations 
or hail damage have taken 
place for technical support or 
insurance claims. Mobile phones 
also enable farmers to integrate 
into structured markets based on 
approved grades and standards 
that can be verified using 
calibrated photos and settlements 
made through mobile money. 

Digital Agriculture is already 
the nerve center for modern 
food systems that enables 
democratization of information 

and distillation of big data 
analytics to provide timely and 
targeted insight for farmers, input 
suppliers, aggregators, processors 
and consumers. These insights are 
now delivered to the location of a 
decision (e.g. farmer’s field on a 
smart phone) on how to optimize 
profitability, increase value chain 
efficiency and support consumer 
awareness on food and its impact 
on their nutrition, rural economy 
and environmental footprint 
of agriculture. For this to be 
realized,	 requirements	 gathering	
from each of the key stakeholders 
are critical. Failure to do this has 
led to many failed attempts at 
developing decision support 
systems, apps, databases, 
websites, digital sensors and 
mobile devices that do not 
serve the needs of farm families. 
The most successful cases of 
digital technology development 
have been a blend of visionary 
thinking and consumer input 
(e.g. iPhone, Google, etc). 

Digital technology will be 
key in realizing the Second 
Green Revolution to increasing 
agriculture productivity 

by delivering tailored 
recommendations to farmers 
based on their priorities. These 
recommendations will be drawn 
from advanced big data analytics 
related to down-scaled daily 
observed weather – now a 9 km 
x 9 km grid but soon to be under 
1 km x 1 km – at effectively field 
level that feed into agricultural 
system models to estimate 
yields, harvest date, livestock 
performance and potential pest 
and disease outbreaks. 

Remote Sensing
Remote sensing is another 
big data resource to support 
the development of derived 
weather products (radar), 
improved hydrology and 
watershed management, soil 
health, crop coverage and crop 
health estimates, among other 
application. The Indian Space 
Research Organization has 
strong remote sensing capabilities 
within its constellation of satellites 
with different resolutions, 
wavelengths and cadence to 
support agriculture; however, it 
is important to also draw on the 
rapidly increasing capabilities 

of the private sector providers 
of satellite imagery to increase 
the	 coverage,	 frequency	 and	
resolution of imagery for specific 
interventions such as crop loss 
assessments that have narrow 
windows	for	image	acquisition.

Satellite imagery is now 
complimented by Unmanned 
Aerial Vehicles (UAVs) that can 
capture multispectral images to 
assess crop health, damage and 
yield far more accurately than 
satellites. However, policies are 
urgently needed to unlock the 
responsible use of UAVs by public 
and private sector providers to 
support precision agriculture 
in India. The UAV sector is 
rapidly maturing and India 
stands to benefit tremendously 
from this technology to support 
smallholder farmers and their 
migration to India’s own 
version of precision agriculture. 
Immediate applications of 
UAV imagery include crop loss 
assessments, and they can be 
twinned with mobile validation 
and fertilizer recommendations 
based on canopy and soil 
reflectance, calibrated by ISRO, 
ICAR and international research 
organizations like ICRISAT. 

Efficient Value Chain 
The greatest impact of Digital 
Agriculture will be realized 
through democratization of 
market pricing and compressing 
transaction costs so farmers 
capture a higher portion of their 
produce’s marketable value. 
Agricultural value chains are 
complex with several actors 
along the chain but information 
asymmetry between the farmer 
and aggregator or intermediaries 
results in farmers having to sell 
into saturated, weak markets 
that are not based on transparent 
grades and standards. 

Powerful business models have 
emerged from Africa, Brazil 
and China that use Big Data 
Analytics and mobile phones to 
increase value chain efficiency 
and	 equitable	 integration	 of	
smallholder farmers. This will 
translate into access to appropriate 
inputs (e.g. digital soil maps 
to recommend micronutrient 
blends for fertilizer) and credit 
(e.g. banks will now know their 
rural customers to manage 
lending risk). Commercial service 
providers are offering targeted 
recommendations to farmers in 

developed markets to improve 
productivity through to market 
integration based on agreed 
grades, standards and prices. 
It is not uncommon for farm 
incomes to double in the case 
of smallholder farmers for stable 
crops	 and	 to	 quadruple	 in	 the	
case of perishable produce.

Transform Rural 
Communities
With the Direct Benefit Transfers 
system and Aadhaar to support 
the transfer of government 
subsidies to citizens, India is 
uniquely	 positioned	 to	 leverage	
these platforms to support the 
earlier interventions around soil 
health, PMKSY, national markets 
and weather indexed insurance. 
When combined with spatial/
temporal data infrastructure, 
subsidies can be validated (e.g. 
remote sensing to validate 
application of fertilizer on a 
specific field under a targeted 
fertilizer subsidy program) and 
targeted (e.g. digital soil map 
and crop variety cultivated and 
rainfall anticipated to optimize 
income and reduce risk) to 
increase farm profitability and 
manage production and market 
risks that in turn give famers 
confidence to invest in their farms 
to further increase productivity. 

Mobile money will be a key 
intervention to compress 
transaction that has unlocked 
tremendous opportunities for 
rural consumers in Africa and 
will do the same for India. Paper 
money is expensive and risky 
to rural consumers but mobile 
money is safer, especially for 
women, and costs less to transfer. 
Mobile money also allows rural 
consumers to bypass poor 
infrastructure to support savings 
and access credit. 

M-Pesa that first started in Kenya 
is the most popular example 
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of how mobile money has 
supported financial inclusion in 
rural communities. The important 
nexus of finance and agriculture 
cannot be overstated as we look 
to new technology to support 
integration and convergence of 
key services to transform rural 
communities. 

 Digital Agriculture will leverage 
social media platforms to build 
human capacity at scale and 
reduced cost by providing a 
tailored learning experience based 
on increased understanding of 
knowledge exchange, learning 
and behavior change associated 
with technology adoption. One 
of the best examples originating 
from India is digitalGREEN 
that uses participatory video to 
have lead farmers explain best 
management practices to other 
farmers. This approach is ten 
times more cost effective than 
traditional extension services 
as farmers tend to trust other 
farmers living under similar 
circumstances. 

Common misconceptions in 
the digital domain are the 
assumptions that people will 
delegate decisions to decision-
support systems (DSS), that 
farmers will simply enact 
recommendations transmitted 
over digital devices and that they 
are homogenous in their adoption 
of technologies and attitudes to 
risk. These assumptions have led 
to many failed DSS examples. 
Like all humans, farmers blend 
their intuitive decision-making, 
built from their experience, with 
new sources of information and 
analytics and make decisions 
under uncertainty based on their 
own cognitive understanding 
and risk perception.

New knowledge exchange 
platforms are now emerging that 
leverage machine learning to 

tailor learning experiences, such 
as the Khan Academy for math 
and sciences. These are now 
being developed for younger 
children such as EkStep and can 
be further adapted to support 
technical training for agriculture 
practitioners (farmers, extension 
providers	and	scientists).		Quality	
control of content is important 
to ensure that the knowledge 
being shared is sound. To 
achieve this, new models and 
coalitions are being formed. An 
example is One Agriculture One 
Science, an initiative to pool 
university curricula to support 
on-line training of scientists and 
extension officers by leading 
educators from around the 
globe, including partners in India 
(IIT-Mumbai, ICAR, ICRISAT), 
Africa (RUFORUM) and US 
universities.     

Data Safety 
Farming communities are no 
different from urban consumers, 
with concerns about trust and use 
of internet and transaction data 
that can be used to compromise 
Personal Identification 
Information (PII). Policies must 
be put in place so that the 
advances offered through digital 
technology do not compromise 
the trust of farmers. While the 
early approaches to PII security 
have been permission-based, the 
new era of cloud computing and 
inter-connected databases will 
offer augmented approaches that 
will include guiding principles 
and accreditation standards (e.g. 
platinum, gold, silver and bronze) 
that companies and governments 
earn based on feedback from 
users on how customer data are 
used to support them and not 
compromised. 

Many lessons can be learned from 
several Open Data movements 
by governments around the 

globe but these need to be framed 
more broadly to interface with 
the private sector in a responsible 
manner to leverage public sector 
spatial data infrastructure in order 
to accelerate rural economic 
growth and scale up demand-
driven innovations that are 
both farmer- and data-driven. 
New cloud-based architecture 
should be considered in light of 
the emerging role of ‘containers’ 
to partition databases to better 
manage exposure and risk to 
hacking. It will be critical to give 
thought to integration across 
allied ministries to support rural 
development, PII security, user 
requirements	 and	 policies	 to	
unlock the responsible use of 
digital technology while not being 
too prescriptive or restrictive to 
impede innovation and realizing 
a Digital India. 

Conclusion
While Digital Agriculture is 
most advanced in the USA, the 
concepts are scale neutral and 
are being successfully applied to 
smallholder farmers around the 
globe. The Government of India, 
at the Federal and State levels, is 
moving with a sense of urgency 
to apply these new tools to 
accelerate the pace of agriculture 
development to not only realize 
the vision of the Prime Minister 
of a Digital India but to facilitate 
the achievement of Sustainable 
Development Goals BEFORE 
2030. Digital agriculture will also 
help achieve the objectives of the 
National Food Security Act in 
the most efficient, effective and 
equitable	manner	to	ensure	ALL	
have access to safe, nutritious 
and affordable food. 

(The author is the Director 
General, ISCISAT. Views 
expressed are personal.)

ENTREPRENEURS

Introduction
Farmers who are dependent on 
rainfall for agriculture are at the 
risk of weather related losses, 
which limits their willingness 
to invest in measures like 
better seeds, fertilizers, and 
pesticides that might increase 
productivity and improve their 
economic situation. This in turn 
induces volatility in agricultural 
commodity prices, which further 
marginalizes small farmers, 
wiping out the agricultural 
potential of developing countries 
and potentially leading to food 
security issues in poorer nations. 
SatSure, an Indo-UK company, 
is working towards supporting 
financial services and policy 
makers in the agricultural sector 
for plugging the data gaps, by 
using powerful algorithms that 

combine satellite imagery with 
weather and location data, and 
correlate the outputs with socio-
economic datasets to derive 
insights on large area crop yield 
estimates, spatial crop risk scoring 
for insurance and re-insurance 
companies, credit ratings for 
loan verification by banks, 
and as a decision intelligence 
and risk management tool for 
governments and the commodity 
trading community. 

SatSure has built a 10-year 
archive of satellite images over 
India,	 taken	 at	 a	 frequency	 of	
15-days and daily 3-hourly 
weather data, which it integrates, 
processes and analyzes for 
extracting useful information 
that could be used for better 
risk assessment purposes, and 

Farm Insurance & Credit Scoring 
Using Geospatial Big Data

enabling financial inclusion of 
more than small and marginal 
Indian farmers. SatSure’s goal is 
to bridge the financing gap that 
exists in the agriculture sector, 
where the savings of rural farmers 
is affected due to lack of access 
to credit through organized 
sector, low penetration of crop 
insurance	 scheme,	 and	 frequent	
market fluctuations in crop prices 
due to information asymmetry. 
The availability of data from 
ground, space, and aerial sources 
necessitates a Big Data approach 
towards converting such multi-
source data to actionable 
intelligence, which SatSure does 
by leveraging its custom built 
geospatial data platform.      

 

By adopting a data science and analytics approach, an almost perfect solution could be 
found to minimise risk and maximise profit of the farmers. It will help policy makers to 
expedite their decision making process and help financial and insurance companies to 
bridge the financing as well as credit gaps.
          Prateep Basu
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SatSure’s platform enables 
geospatial intelligence to become 
an integrated part of decision 
making and planning for 
stakeholders in the agriculture 
sector. From enabling weekly 
monitoring services, like trends of 
crop health, crop acreage, crop 
yield, weather, and soil moisture, 
to doing spatial autocorrelation 
of these variables to generate 
insights over regions as small 
as farms to as large as a whole 
country, SatSure’s automated 
platform delivers geospatial 
information as APIs. SDKs, or 
over a web-based Software-as-a-
Service (SaaS) dashboard.         

SatSure’s has productized these 
geospatial tools to provide 
financial institutions with 

information using alternate data 
sources,	like	frequently	available	
medium to high resolution 
satellite images. The following 
paragraphs describe two most 
important applications of 
SatSure’s products. 

Crop Insurance
Crop insurance is an essential 
mechanism on ensuring the 
financial safety of farmers. 
However, the penetration of 
crop insurance in India is just 
over 20%, leaving the fate of 
more than 150 million farmers at 
the mercy of weather or market 
related risks. The reasons for low 
crop insurance can be attributed 
to a multitude of factors like lack 
of awareness among farmers, 
lack of acceptance of current 

insurance products due to past 
experiences of long delays 
in claims settlement or high 
premium charges, and inability 
of insurance companies to 
create rightly priced insurance 
products due to inefficient risk 
management practices. SatSure’s 
products for crop insurers and 
re-insurers are tailored for the 
following purposes: 

•	 Reducing	 Cost	 of	
Insurance Administration

About 4 million crop cutting 
experiments	(CCEs)	are	required	
to implement the new crop 
insurance scheme (PMFBY), 
as per reports. Each CCE can 
cost anywhere between INR 
800-3000, leading to a huge 
cost for insurance companies 
and the government. SatSure’s 
statistically optimized method 
for creating a stratified sample 
set of CCE plots for reducing 
the number of sites, utilizes 
established correlations between 
crop yield and water availability 
to the plant over its growth cycle. 

•	 Smart	 Contracting	 for	
Crop Insurance Underwriting & 
Claims Settlement

SatSure is developing an 
Ethereum based blockchain 

Figure 1 SatSure’s Proprietary Geospatial Big Data Platform

Figure 2 SatSure’s SaaS dashboard

for hosting agriculture smart 
contracts, which will include 
User Access Rights for replicating 
geospatial and financial 
metadata. These smart contracts 
would store what’s relevant for 
business & economic processing, 
and the rest is stored in this 
cheaper, faster metadata layer. 
The smart contracts primarily 
consist of User Access rights, 

schema verifiers, and factories. 
Each authorized user and 
insured	 farmer	will	have	unique	
persistent identifiers, securing 
the data and making it reliable 
for ensuring faster and genuine 
claim settlements. The proposed 
solution shall ensure that the 
data stored is immutable, so that 
minimal time and cost is spent 
in verifying the authenticity of 
the data. Below is a snapshot 

Figure 3 Stratified CCE plots sample set

Figure 4 Genesis of a smart contract, enabled by private blockchain in future

view of the crop, farmer profile 
and insurance data which shall 
be immutably stored on the 
blockchain.

Agri Lending
Farm loan waivers has been 
a common problem for the 
government and banks, 
resulting into large scale fiscal 
mismanagement for the State. 
However, the repeated financial 
distress has a much larger effect 
on the farmers, as their savings 
are eroded continuously due to 
frequent	 droughts,	 deteriorating	
soil	 quality,	 and	 lack	 of	 proper	
crop pricing mechanism. Access 
to credit through organized 
banking sector enables the farmer 
to advantageously use seeds, 
fertilizers, irrigation, machinery, 
etc. Banks and the RBI have 
been making efforts to enhance 
institutional credit in rural 
areas, particularly for assisting 
in agricultural operations, but 
certain inherent challenges and 
risks such as high number of 
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non-performing assets (“NPAs”) 
continue to pose problems. 

SatSure proposes alternate 
approaches as extension to 
monitor agriculture activities 
and fair assessment mechanisms 
for deducing loan viability, by 
making use of time-series satellite 
image data. The farmer is needed 
to fill only basic details such as 
his Aadhar data and cadastral 
land record. The latter goes as 
a	 query	 to	 SatSure’s	 platform	
through the bank’s API gateway, 
and an income growth profile of 
the farmer is created by running 
Artificial Neural Network based 
crop classification algorithms 
for estimating season by season 

crop (s) acreage and yield, 
which when multiplied by the 
corresponding crop’s prices for 
those seasons provides a proxy 
for the farmer’s income, and 
feeds into the decision matrix of 
the risk management processes 
of the banks. This credit score is a 
moving probabilistic regression, 
as it keeps changing with time 
and helps create a spatial 
ERP database for the banks 
to integrate various payment 
gateways for customer financial 
behavior analysis. 

Figure 5 Architecture for creating 
Credit Scores in Rural Areas and 
fit into Core Banking System

Figure 5 Architecture for creating Credit Scores in Rural Areas and fit into Core Banking System

Conclusion
SatSure’s analysis of large 
volumes of historic satellite 
images, by adopting a data science 
and analytics approach, enables 
unique	 applications	 that	 can	
positively impact the agricultural 
financing and the corresponding 
insurance industries. SatSure’s 
solutions add to existing risk 
management practices in the 
industry by bringing in alternate 
scientific datasets that can assist 
in plugging the institutional gaps 
of implementing large scale 
financial inclusion processes.  

(The author is the Founder 
Director of SatSure. Views 
expressed are personal.)

.. The Memory Lane...
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plan onwards. And as a result, 
today we have come to a stage, 
when the government has enacted 
legislation that entitles people legal 
right to food; entitling people to 
minimum five kilograms of food 
grains in a month. So, from Bengal 
famine to ‘Right to Food’ with 
domestically grown food grains is 
a very big change.

Q.	Green	Revolution	that	you	had	
ushered in has some side effects. 
What do you say in this regard?

Ans: Those effects were 
anticipated by me. When we 
started the programme in 60s, we 
were leading towards a shift for 
existence, shifting from the import 
of PL480 for our public distribution 
system to grow our own. We had 
a very big famine in Bihar in 
1963. We had to import nearly10 
million tons of food grains. On the 
other hand, we were shifting from 
traditional agriculture to modern 
agriculture which involves use of 
pesticides, use of more irrigation 
water, particularly pump water 
and ground water. We had to 
begin very carefully. American 
experience had already shown, 
there was an American book in 
1963 “Silence Spring” about the 
adverse	consequences	of	excessive	
use of pesticides and herbicides. 
So, I had said that we must 
merchandise the productivity, in a 
way we can have productivity in 
perpetuity, not to go up, not to go 
down. I coined the term of ‘Ever 
Green Revolution’ .I said to farmers 
that you must shift from green to 
ever green revolution. The ever 
green revolution, alternately called 
sustainable agriculture. There 
are adverse effects of overuse of 
agri inputs. That was clear from 
the beginning. That is why we 
recommended integrated pest 
management, integrated nutrient 
supply; diversified varieties over 
large land. In the beginning, 
they were excited by the higher 
yield. Earlier they were getting 
less than one tonne per hectare. 

Suddenly, they started getting 4-5 
tons per hectare. They had more 
marketable surplus, more income. 
In fact, in 60s, the Hindustan 
Uniliver made a study of how 
the farmers are using the money, 
more money they have obtained. 
Because of the more marketable 
surplus, they built their houses. 

Q.	 Now	 the	 government	
emphasizes on second Green 
Revolution in Eastern States. What 
do you say?

Ans: When people talk about 2th 
green revolution, the eastern parts 
of the India could be an advantage. 
Assam, Wes Bengal, Eastern UP 
and Odisha have more water but 
the productivity is very low. We 
made an analysis of the eastern 
areas, where the entire production 
reservoir is high. West Bengal has 
very high potential. In fact, one of 
the states identified for intensive 

agriculture district programme in 
1960 was West Bengal. Orissa and 
Assam both also have untapped 
reservoir. Areas under 1st Green 
Revolution- Punjab, Haryana and 
Western UP have now different 
kind of problems. They should 
now move from Green Revolution 
to ‘Ever Green Revolution’. The  
2nd green revolution must be in the 
areas which have high production 
potential but not been influenced 
by new technologies. We will have 
difficulties in coming years, when 
the population is likely to go up 
to 150 crores in another than 12 
years.	We	will	 require	more	 food.	
We should concentrate on areas 
where new technologies have not 
reached.  That is why Eastern 
India is called the birth place of 
2nd revolution.

Q.	 The	 government	 is	 talking	
about doubling farmers’ income. 
How practical it is? 

Ans:  All government servants have 
pay commission to decide their 
payment.	Farmers	also	require	more	
money, they are also human being. 
In Fact, the wide spread poverty 
and malnutrition in the country are 

The  2nd green revolution must 
be in the areas which have 
high production potential but 
not been influenced by new 
technologies. 

For making agriculture sustainable and increasing farmers’ income, ‘Ever 
Green Revolution’ and peri-urban agriculture practices need to be adopted, 
says Prof M S Swaminathan, Chairman, M S Swaminathan Research 
Foundation in a special interview to Pravash Pradhan, Editor, SMART 
AGRIPOST. Edited excerpts:

Q.	 How	 has	 Indian	 Agriculture	
evolved over the years and 
influenced the economy?

Ans: When we became 
independent, our agriculture 
situation was practically hopeless. 
Just before independence, there 
was famous Bengal famine in 
1942-43. Millions of children, 
women and men died out of 

JawaharLal Nehru articulated it 
by saying that everything else can 
be ignored but not agriculture. 
So, series of steps were taken, 
more irrigation projects, fertilizers 
projects and projects to increase 
productions initiated. Indian 
agriculture started getting what 
we may call modernization from 
1950 onwards; the first five years 

Looking Forward  to  
‘Ever Green Revolution’

SPECIAL INTERVIEW
..The Memory Lane...

Gandhi said for those who are 
hungry ‘God is the bread’, so it 
is first duty to see that God of 
bread is available to everyone.

hunger. Therefore, Mahatama 
Gandhi said for those who are 
hungry ‘God is the bread’, so 
it is first duty to see that God of 
bread is available to everyone. 
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Ans: Bio-Technology is a broad 
term whereas GM technology is 
an important component. It is the 
heart of bio technology, genetic 
modification. We have food tissue 
culture,	we	have	aqua	culture;	they	
all come under the broad areas of 
bio technology and bio production, 
bio pesticides and bio fertilizers. 
Therefore, bio technology is of 
great advantage for our farmers, to 
our system and to our country. The 
choice of technology is important 
and genetically modification 
is an important component of 
biotechnology. 

Q.	 Fragmentation	 of	 land	 is	
another major issue. What do you 
say about land reforms?

Ans: Land reforms started just 
after we became independent. 
The reforms were done well in 
West Bengal and Kerala but not 
in all states. Today the agriculture 
land is shrinking. The original land 
reforms concept was the proper 
land distribution, but that is not 

going to happen as there is not 
much land for distribution. There 
are some farmers, who have large 
lands, but a majority of them are 
small farmers. Land reforms also 
mean enough facilities for land 
levelling, watershed management. 
Mahatama Gandhi NAREGA can 
do a lot of work, improve the soil 
fertility, soil health care and soil 
health cards, which Prime Minister 

It is very important component 
as land and water both are 
sources of food. Only 10% food 
comes from blue revolution and 
90% food comes from green 
revolution.

is also talking about, so many of 
these things can be done.

Q.	 What	 do	 you	 say	 about	 the	
blue revolution that Government 
is talking about?

Ans: It is very important component 
as land and water both are sources 
of food. Only 10% food comes 
from blue revolution and 90% 
food comes from green revolution. 
In coming time, how we are 
going to use sea water which is 
97% of land is very important.  
At my centre in Chennai, we 
have developed methods to use 
sea water for farming along the 
coastal areas. We have 8000 
kms of coastal areas. Therefore, 
seafood is going to be important 
component of food security. We 
have to move from food security 
to nutrition security consisting 
of micro nutrients, proteins and 
so on. Green revolution helped 
to increase calorie availability 
while blue revolution will help to 
increase nutrition security.

due to low income of farmers. They 
are the majority of the population. 
Unlike United States, where farmers 
are only 2-3% of population, we 
have 60 % of our population 
farmers.  They are producers and 
consumers both. When they have 
little income they cannot consume. 
Therefore, we should ensure that 
farmers, especially small are able 
to adapt the new technologies 
to increase their income. The 
International Commission on 
Farmers even suggested that 
progress of agriculture should be 
measured by the increase in the 
net income of small farmers. It 
can be done by three ways. One 
is Higher Productivity. The small 
farmer, who is producing one ton 
or 1.5 tons, can   produce 3 or 4 
tons. Then they will have more 
marketable surplus. Second is 
value addition to the biomass. 
Rice straw is burnt in Punjab and 
Haryana, but it is very valuable. 
Value addition to secondary 
products can raise income of 
farmers. We have to have the 
cost effective technologies. There 
should be remunerative market for 
the primary produce - wheat, rice, 
jowar etc. The government has a 
price commission.  It announces 
prices for a large number of 
commodities but it is being 
implemented practically for wheat 
and rice only. We are importing 
large	 quantity	 of	 pulses.	 We	
should increase the productivity of 
pulses. We must adopt peri-urban 
agriculture to increase the farmer’s 
income. 

Q.	Do	we	need	more	research	and	
innovation in agriculture?

Ans: Yes, it is very important.  As 
early in 1925, National Agriculture 
Commission said that without 
research, we will be building 
castles which will collapse. As we 
have seen in green revolution, 
anticipated research is important to 
get desired things. Particularly with 
climate change -more droughts, 
more floods, higher temperature, 
you need anticipated research 
and participatory research with 
farmers. Scientific labs or Krishi 
Vigyan Kendras must work 
together with farmers. Research 
and scientific knowhow should be 
translated to field level. 

Q.	What	 is	 the	current	agriculture	
scenario in India?

Ans:  The current scenario is mixed 
bag. We have made progress, 
there are some good institutions. 
But in relation to the importance 
of agriculture in our economy 
and in light of the importance 
of agriculture to feed our large 
population, investment is not 
enough. There is the need of more 
investment in research, much more 
in extension of technology and 
infrastructure.  There is mismatch 
between production and post 
harvest technology. So we have to 
put more investment. 

Q.	What	are	the	major	Challenges	
before Indian agriculture?

Ans: There are many challenges. 
Attracting youth towards 
agriculture is the problem. The 
young people will join only when 
farming is both intellectually 
and economically attractive. 
We need more technological 
transformation of agriculture, 
new technologies whether it is bio 
technology or space technology or 
nano or information technology. 
Information technology is 
particularly important. Diversion of 
land for non-agriculture purposes 
is the major problem. Irrigation 
is already a problem in Punjab, 
Tamil Nadu and other states. 

Q.	 What	 is	 your	 view	 on	 GM	
technology? Can we use Bio-
technology for increasing 
productivity?

We are importing large quantity 
of pulses. We should increase 
the productivity of pulses. 
We must adopt peri-urban 
agriculture to increase the 
farmer’s income. 
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How did you enter the agricultural 
sector?

My mother is my biggest source 
of inspiration. When I ventured 
out, her advice to me was: “Do 
something which will not only 
fill the stomachs of you and your 
family but do something that will 
enable you to feed even the birds 

Micro Irrigation, Macro Benefits
Changing its portfolio from just providing irrigation systems to farmers, to offering them 
integrated farm solutions, is what propelled Jain Irrigation Systems (JISL) into the black, 
disclosed B H Jain, Chairman,JISL, in his last interview to Smart AgriPost before he 
passed away earlier this year. We re-produce the interview as a tribute to him.

and the animals who do not have 
words to speak. There is no one 
to attend to their woes.” Hence I 
forayed into agriculture as it was 
the only vocation that could meet 
such a mandate.

What is the current business 
portfolio of JISL?

There is more to JISLthan just 

irrigation. It has other divisions 
such as Solar, Food Processing, 
PVC Pipes, PE Pipes, PVC Sheets 
and Plumbing Products. Its total 
exports	 amount	 to	 Λ1000	 crore	
while its annual turnover is a 
billion dollars. We have over 
10000 employees, including 1000 
scientists. JISL offers a wide range 
of precision irrigationproducts 

TRIBUTE
..The Memory Lane...

suited to various agro-climatic 
conditions and crops, which 
also include rice. At Jalgaon, 
the company has a high-tech 
agriculture institute spread over 
a 2,500 acres. The institute, 
equipped	 with	 technology	
demonstration farms, houses a 
full-fledged training and extension 
centre.The company, with its 
diversified offering and services, 
has emerged as an integrated farm 
solution provider.

When you say integrated farm 
solution provider, what do you 
mean by it?

Our scientists and technologists 
provide various extensionservices 
including soil and engineering 
surveys and agronomic support 
to farmers and, accordingly, offer 
them the right kind of irrigation 
solutions. They work in the field 
with the farmers, who are the 
customers for micro-irrigation 
systems. They go to the field, 
carry out surveys of farms and 
collect details related to crops and 
their spacing, water source, field 
dimensions and other ago-climatic 
information. Soil and water 
samples are collected and tested 

to ascertain various parameters. 
Then, depending upon the agro-
climatic data, such as rainfall and 
temperature, as also crop details 
such as variety, age and root 
system, a system is designed and 
prescribed for irrigation, which 
should not only be effective, but 
also economically viable in the 
long run. 

Over the years, the company’s 
efforts have enabled farmers to 
switch from flood irrigation to 

more water-efficient systems which 
yield water savings of 30-65 per 
cent over the traditional surface 
irrigation systems. In response 
to its major buyers’ concerns 
about food safety and increased 
interest in farm-level practices and 
traceability, JISLhelps farmers 
meet international standards. Its 
own farms are globalgapcertified.

Do you also offer customised 
solutions for Indian farmers?

The company has developed 
with IFC, the Jain gap standards 
for its small farmer suppliers, 
who supply fruits for processing, 
which helps the company meet 
its buyers’ concerns without 
significantly increasing costs for 
low-income farmers. Globalgapis 
an internationally recognised set 
of farm standards dedicated to 
good agricultural practices or gap. 
Underglobal gap, farmers adopt 
safe and sustainable farm practices 
and	 use	 prescribed	 quantity	 of	
water, fertilisers, pesticides and 
other inputs for their produce. 
JISLtrains farmers and helps them 
adapt to these norms and get the 
certification, which helps them sell 
their produce to global buyers. At 
present farms of around 10,000 
farmers who are providing mango, 
banana and onion to JISL are 
Jaingapcertified.
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What in your view could be done 
to strengthen India’s irrigation 
system?

The first is the ability and willingness 
of the farmer to make the initial 
capital investment. Traditional 
cost or no cost way of using the 
irrigation water, lesser awareness 
of the benefits of technology 
and poor realisations of the farm 
produce of farmers continue to 
defer decision of adopting micro 
irrigation technology. Other 
challenges include relatively 
smaller land holdings, cropping 
patterns &crop rotation issues, 
availability of power and dealing 
with dispensation of subsidy by 
the government.

Moreover, it is true that Micro 
irrigation has already covered 
over 5% of the irrigated cultivable 
land in India,inpercentage terms, 
this is no great achievement. 
The US, Israel and some parts of 
Europe pioneered the use of micro 
irrigation in the early sixties. We in 
India adopted MIS in late eighties 
or to be sure early 90s. All said 
and done, we already have the 
2nd largest land under cultivation 
through MIS. The no.1 slot is 
occupied by US.

We can take a number of steps 
to increase the penetration. First 
and foremost the governmentmust 
change its ways to help the farmer 
by way of capital subsidy. It must 
be paid to the farmer online on 
first come first served basis. This 
will cut avoidable delays and 
host of malpractices in subsidy 
distribution on some water 
guzzling crops such as sugarcane 
and banana. The use of MIS 
needs to be made mandatory. The 
government under PPP scheme 
must embark on a nationwide 
campaign for adoption of MIS for 
field crops such as rice and wheat. 
The MIS manufacturers also need 
to provide after sales service and 
the	quality	of	their	products	needs	
to improve. MIS is location specific 
and must be tailor made for every 

farmer and its farm geometry. 
The agronomic services by the 
manufacturers have to be made 
compulsory on online basis. The 
artificial differentiation on the 
ground such as small scale versus 
large scale have to be dispensed 
with in the interest of the farmer. 
Additionally, proper training to 
them has to be made obligatory 
on the part of the manufacturer. 
Wherever power is not there or 
it is difficult to be provided or 
wherever the farmers are using 
diesel powered pump sets, the 
government ought to provide 
substantial capital assistance to 
acquire	 the	 Solar	 agri	 pumps.	
These measures can increase the 
penetration dramatically. 

What’s your view on agriculture 
subsidy?

The subsidy given to farmers 
should be treated as an investment 
for creation of infrastructure and 
assistance for empowerment of 
marginal farmers, rather than 
financial aid  or assistance. When 
the government can treat the 
investment on irrigation storages 
as a “grant”, why cannot the drip 
Subsidy also be considered as an 
Investment in infrastructure for 
agriculture rather than a Subsidy?

How much of a challenge does 
the size of land holding pose in 
adoption of MIS?

Nearly 80% of the 140 million 
farming families hold less than 2 
acres of land. Large land holdings 
enable the farmer to implement 
modern	 agricultural	 techniques	
and boost productivity. Small land 
holdings restrict the farmer to use 
traditional methods of farming 
and limit productivity. 

As land holdings are small, 
more people invariably work 
on the farms in the rural areas 
and coupled with the obsolete 
technology, farm incomes come 
down. We can however adopt 
contract farming on large scale and 
minimise the need for corporate 
farming with large areas owned 
by the companies. This model will 
probably suit the psyche of the 
Indian farmer because he is very 
much attached to the land.

JISL went through a tough period 
in 2009-10. How did you turn it 
around?

The company disposed off its 
unrelated, non-core businesses. 
Finance was deployed to improve 
the revenues of its core activities. 
In addition, wesold part of our 
equity	 to	 an	 equity	 fund	 and	
raised	 about	 Λ200	 crore	 to	 settle	
the accumulated debt burden and 
thereby reduce the corporation’s 
burden of interest payments. We 
also brought about operational 

efficiencies in all of our activities 
including purchase, manufacturing 
and marketing. 

The future growth plans include 
organic growth as well as expansion 
through	 acquisition.	We	 envisage	
vast scope for our Food Processing 
and Green Energy Divisions. We 
are also planning to introduce 
integrated projects which offer 
resource to root approach for 
enhanced productivity of per unit 
of land, water and other resources 
employed in agro activities.

Do you think private participation 
in agriculture sector should be 
encouraged?

Yes, private investment is 
essential if agriculture is to fulfill 
its vital function of contributing to 
economic development, poverty 
reductionand food security. 
Agricultural production needs to 
increase by at least 60 per cent over 
the next 40 years to meet the rising 
demand for foodresulting from 
world population growth, higher 
income levels and lifestyle changes. 
Given the limited scope for net 
areaexpansion, agricultural growth 
will rely mainly on new increases 

in productivity, supported in 
particular by innovation and private 
investment in physical, human and 
knowledge capital. Agricultural 
investment can help contain 
upward pressure on food prices in 
a context of risingland and water 
scarcity, therebyenhancingglobal 
food security.

What are the interventions required 
to transform agriculture sector in 
India?

While the government repeatedly 
states that agriculture is a priority 
sector, it has paid only lip service 
to the farmers’ cause. The capital 
formation by the government and 
private sector has been consistently 
and constantly going down over 
past six decades.

On the contrary, Jain Irrigation as 
a public corporation has invested 
a	significant	amount	(over	Λ4000	
crore) in the past three decades 
in agriculture and agri business 
including agri produced processing 
activities. The climate change, 
proverbial debt ridden saga of 
the farmer makes it difficult even 
for the government to do much 
about the farm and farming. The 

government knows that agriculture 
only accounts for 18% of the 
nation’s GDP though it continues 
to provide employment to over 
55% of the population.

Moreover, the crop and food 
distribution as well as marketing 
policies of the government do 
not support the farmers or they 
are not designed to offer him a 
fair deal. The communication 
and digital revolution have 
somehow bypassed the agriculture 
sector. Despite policies and 
pronouncements to the contrary, 
the government’s financial 
support in real terms is much less 
than desired. The farmer suicides 
cannot be stopped without making 
the credit roll to the farm sector 
smooth and timely. The private 
moneylenders continue to have a 
field day and usurp the farmer’s 
hard earned money and incomes. 
Lack of education is another factor 
which does not allow the farmer to 
adopt new technologies in the area 
of better seeds, superior planting 
material, water management 
and judicious use of chemical 
and organic fertilizers and other 
nutrients.
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From encouraging farmers to go for cashless transactions to reducing input cost 
and increasing productivity, the Union Agriculture & Farmers Welfare Minister, 
Radha Mohan Singh, in a candid interview to SMART AGRIPOST, has told about his 
government’s resolve for successful implementation of central schemes in 2017. 

My Priority: Effective 
Implementation of 
Schemes

and Gokul Mission were also 
launched during the year. Due to 
successful implementation of these 
schemes, agriculture growth is 
expected at 4 percent this year.

Today agriculture situation is far 
better. During 2016-17 kharif 

Q.What have been achievements 
of your ministry during 2016?

Ans:  As far as achievements are 
concerned, 2016 has been a very 
good year. During last two and 
half years, Modi government took 
a number of steps to strengthen 

agro-economy.  Our government 
launched Soil Health Cards, Neem 
coated urea, Pradhan Mantri Krishi 
Sichai Yojana, Pradhan Mantri 
Fasal Bima Yojana (PMFBY) 
and National Agriculture Market 
scheme.  Besides, schemes for 
Agro-Forestry, Blue Revolution 

Government Take
..The Memory Lane...

production is going to touch record 
high 135.03 MT. It is 11.02 MT 
more than last year’s production. 
In fact, it is 7.65 MT more than the 
average kharif production for last 
five years (2010-11 to 2014-15). 
The average production during 
this period was 127.38 MT. During 
current year sowing under Pulses 
and has in Kharif and Rabi both 
increased.. It is our firm belief 
that farmers will achieve target of 
270.10 MT food grain production 
for 2016-17. 

The government has increased the 
allocation this year from Rs 15,809 
crore to Rs 35,984 crore. Corpus 
fund of Rs 20,000 crore for long 
term irrigation has been created 
with the help of NABARD.  This 
will help to complete 99 irrigation 
projects in coming years. During 
2016-17, 23 irrigation projects will 
be completed with the spending of 
Rs 12,517 crore.  

Crop Insurance with very less 

premium has been initiated under 
PMFBY. It is the highest ever 
support for crop insurance by any 
government. Under the scheme 
there will be uniform premium rate 
for food grains, pulses and edible 
oil during a crop season. This will 
overcome problem of district-wise 
and crop-wise rates of premium. 
Under the scheme premium for 
kharif is 2%, Rabi 1.5 % and for 
commercial and horticulture crops 
it will be 5%. These are lowest 
premium rates for the farmers so 
far. Remaining financial liabilities 
will be borne by government, even 
than it is more than 90%. Farmers 
will get full protection, there will be 
no capping on payments and there 
will be no deduction from claim 

amount. Farmers will get insurance 
amount even if they are not able to 
sow or plant their crop due to bad 
weather. First time losses due to 
cyclone, unseasonal rain and local 
calamities like hailstorm, flood etc, 
even after 14 days of harvesting, 
have been covered for insurance.   
Mobile	and	satellite	techniques	will	
be used for assessment of claims to 
ensure speedy payments. 

The government has changed 
criteria of National Disaster Relief 
Fund. People used to get relief 
after destruction of 50% crop but 
now they will get the relief after 
destruction of 30% and more 
crops. An important decision has 
been taken to provide Minimum 
Support Price (MSP) to the 
farmers for their spoiled, broken 
and	 lower	 quality	 food	 grains	
due to unprecedented rain. Modi 
government has also increased 
compensation from 1.5 lakh to Rs 
4 lakh for the families of farmer 
who have become victim of natural 
calamities.

Crop Insurance with very less 
premium has been initiated 
under PMFBY. It is the highest 
ever support for crop insurance 
by any government.
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The Government has decided 
to provide the additional grace 
period of 60 days to farmers, 
whose crop loan dues fall between 
1st November and 31st December, 
2016. Following the recent 
demonetization, the Government 
is seized of the constraints faced 
by the farming community in 
repayment of line of loan within 
the prescribed time limit. 

Our government has increased 
credit flow for agriculture sector to 
Rs 9 lakhs crore during 2016-17. 

The government has committed 
to provide the soil health cards 
to 14 crore farmers within two 
years period. During 2016-17, Rs 
368.30 crore were provided for 
this purpose which is 160 % more 
than last year’s Rs142 crore.

In order to promote organic 
farming, our government has 
started “Paramparagat Krishi 
Vikas Yozana . Rs 300 crore were 
allocated for this scheme during 
2015-16 and Rs 297 crore during 
2016-17. States have set up 8000 

clusters for organic farming. North 
East states have been allocated 
Rs 400 crore under organic price 
series scheme during 2015-16. 
It will help in promoting organic 

farming in the region. About 100 
companies will be set up in these 
states; so far 35 companies have 
been set. 

E-NAM Scheme to connect 
agriculture mandis to a national 
portal was launched on April 
14,2016 as pilot project to connect 
23 mandis across 8 states. In the 
first phase target was to connect 
200 Mandis to the portal by 
September 30, 2016 but 250 
Mandis were connected by this 
period. eNam portal has provision 

E-NAM Scheme to connect 
agriculture mandis to a national 
portal was launched on April 
14,2016 as pilot project to 
connect 23 mandis across  
8 states.

for online payment to farmers after 
sale of their produce. States have 
been	 requested	 to	 ensure	 direct	
cash transfer to the accounts of 
farmers. By 2018, 585 Mandis will 
be connected to this portal. By 
March 2017, 400 mandis will have 
connection to the portal.

The govternment has also 
launched neem coated urea to 
increase fertility of soil. It has 
checked misuse of urea. Prices of 
potash and DAP have also been 
reduced. DAP fertiliser prices have 
been reduced by Rs 2500 per ton 
and MOP by Rs. 5000 per ton. 

Q. What are the priorities in 
Agriculture sector?

Ans: Agriculture Ministry wants to 
reduce input cost of farming. We 
want farmers should get better 
price for their produce which 
should be at least one and half 
times more. We are encouraging 
farmers to practice allied activities 
like Organic farming, Horticulture, 
Agro-Forestry, Floriculture, 
dairy, poultry, bee-keeping and 
fishing to increase their income. 
The government gives financial 
support for this purpose.

The Prime Minister has set a target 
to double the income of farmers 
by 2022. My ministry is making 
all efforts to achieve this within the 
set time frame. The government 
is trying to make farmers 
economically self-sustained. Joint 
liability groups have been setup 
to provide financial support to the 
groups of farmers.  In comparison 
to earlier government’s support to 
6.7 lakh joint groups in seven years 
starting from April 2007 , Modi 
government has provided financial 
support to 18.21 lakh groups 
during last two and half years. 
These joint groups were provided 
only Rs 6,630 crore during April 
2007 to March2014, while Modi 
government has provided Rs. 
18,005.79 crore during April 
2014 to September 2016. The 
government is providing assistance 
to farmers through FPOs also. So 
far 550 FPOs have been registered 
and registration of 151 is under 
process.

Q.What are your targets for 2017?

Ans: This year also we will 
completely focus on the successful 
implementation of central 
government schemes in agriculture 

sector throughout the country. We 
request	 the	 states	 to	 cooperate	
with us in the interest of farmers.

Q.How your ministry is preparing 
for cashless transactions?

Ans: My Ministry was working 
for cashless transactions even 
before demonetization. After 
demonetization, we have 
expedited it. On November 23rd, 
2016 all the three departments of 
the ministry have been directed 
to stop cash transactions. IFFCO, 
Kribho and NABARD have 
been directed to impart training 
to farmers for mobile banking. 
Last month, I, Myself traveled to 
Mumbai, Bihar, Uttar Pradesh, 
Uttrakhand and Haryana to tell 
farmers about cashless transactions 
and directed officials to connect 
farmers to mobile and AADHAR 
based banking facilities. Cashless 
transactions are being promoted 
at government run outlets of 
milk and vegetables. I visited 
Mother Dairy and Safal booths in 
Delhi on December 17th. Now, 
Mother dairy and Safal are using 
‘Mother Dairy Change Card’ and 
E wallets. Thousand farmers and 
small traders have adopted mobile 
banking.



52 53SMART AGRIPOST I SEPTEMBER I 2017SMART AGRIPOST I SEPTEMBER I 2017               

Making India a food 
factory
Even as the country’s farmers toil to keep pace with a burgdeoning population, 
a lot of their produce ends up in the waste basket, literally, due to lack of food 
processing facilities. Aware of the problems, Harsimrat Kaur Badal, Union Minister 
of Food Processing, tells Smart AgriPost how she intends to make India the world’s 
processed foods centre

What is your action plan for the 
Food Processing Industry?

We are aware that India’s growth 
story cannot be written without a 
chapter on Food Processing in it. 
To this end, the government has 
decided to promote and build 
infrastructure, under PPP mode, 
throughout the country. We believe 
that the farmer and his family 
could further be engaged in food 
processing apart from farming 
and proper value addition of his 

processing and cold chain 
infrastructure. The government is 
focusing on turning it around by 
bringing building of Mega Food 
Parks and Cold Chains under PPP 
sector. 

A lengthy supply chain provides 
opportunity to middlemen to 
take undue advantage and also 
causes huge wastage. Lack of 
focused supply chains makes 
farmers realise lower prices of their 
produce and results in processors 

produce could take place. When 
farming becomes mechanised, 
farmers	are	given	adequate	credits	
and world’s best practices and 
standards are followed to ensure 
massive agricultural production 
and our farmers do food 
processing.   

Currently, only 2 per cent of 
fruits and vegetables are being 
processed. How do intend to 
increase that?

India	 faces	 shortage	 of	 adequate	

Government Take
..The Memory Lane...

buying fruits and vegetables at 
exorbitant prices. These are other 
major challenges that government 
is trying to overcome.

How do you intend to promote the 
food processing industry? 

For promotion and development 
of food processing sector in 
the country, the Ministry of 
Food Processing Industries is 
implementing various Central 
Sector Schemes, namely (i) 
Scheme for Infrastructure 
Development for Food Processing 
having components of Mega Food 
Park, Integrated Cold Chain, 
Value Addition and Preservation 
Infrastructure and Modernisation 
of Abattoirs, (ii) Scheme of 

and (v) Scheme of Strengthening 
of Institutions.

Centrally Sponsored Schemes are 
also being implemented through 
State Governments, such as 
the ‘National Mission on Food 
Processing (NMFP). 

What is the reason for the slow pace 
of Mega Food Park programme?

The main reasons are attributable 
to the promoters willingness, 
delay in grant of various statutory 
clearances and approvals by the 
state governments causing slow 
kick start of Mega Food Parks.  But 
having addressed these issues, we 
are witnessing a sea change in the 
pace of progress. 

The Government has made 
available a captive fund of Rs.2000 
crore to provide credit through 
NABARD, at affordable interest 
rates, for setting up food processing 
units in Mega Food Parks.

How are you planning to improve 
post harvest management to 
minimise food wastage?

We would like to build an 
environment of Zero Tolerance 
towards post harvest losses in 
the country. Our Government is 
aiming to build a National Cold 
Chain Grid in the country linking 
all food processing hubs in the 

Technology Up-gradation/ 
Establishment / Modernisation of 
food Processing Industries, (iii) 
Scheme	 for	 Quality	 Assurance,	
Codex Standards, Research 
& Development and other 
promotional activities, (iv) Scheme 
for Human Resource Development 

India faces shortage of 
adequate processing and 

cold chain infrastructure. The 
government is focusing on 

turning it around by bringing 
building of Mega Food Parks 
and Cold Chains under PPP 

sector. 
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country.

We conducted a nation-wide study 
on	 quantitative	 assessment	 of	
harvest and post harvest loss for 
46 agricultural produces in 106 
randomly selected districts, and 
it was revealed that the wastage 
of agricultural produce is ranging 
from 4.58 percent to 15.88 per 
cent in various crops. The harvest 
and post harvest losses at national 
level are estimated at Rs.92651 
crore.

Presently, the cold chain gap is 
around 29 million MT.  Under PPP, 
we have supported creation of cold 
chain infrastructure capacity of 
2.95 lakh MT of Cold Storage/CA 
Deep Freezer, 93.80 lakh litres per 
day of milk processing, 74.53 MT/
hour	 of	 Individual	 Quick	 Freeze	
(IQF)	 and	 438	 Reefer	 Transport.		
We have sanctioned 30 cold chain 
projects recently to add capacity.

Do you feel the FSSAI is being 
overzealous in its approach to food 
safety? 

FSSAI is a body created by an 
Act of Parliament to lay down 
science based standards to 
regulate manufacturing, storage, 
distribution, sale and import of 
food to ensure availability of 
safe and wholesome food for 
consumers.

At no cost, can the government 
afford to let the food regulator 
build fear psychosis in the minds 

of food processing industry. But, 
at the same time, the government 
cannot allow food manufacturers 
or food adulterators to walk free 
after indulging in activities as 
heinous as food adulteration. This 
government has the will to strike a 
balance between the two.

Industry and Importers have raised 
their concerns. But, the genuine 
concerns of the food regulator 
shall also have to be complied 
with.

Clear, transparent and mandatory 

protocols comparable with the 
international standards are being 
framed so that seamless approvals 
could be granted without delay 
and without compromising on 
food safety and standards.

How do you intend to speed up 
the process of product approval?

Product approvals process 
generally used to take lot of time 
in FSSAI that caused delays in 
launching new products and 
affected innovation. We are 
building a robust system to ensure 
food safety and standards and 
therefore FSSAI has uploaded the 
Draft ‘Food Safety and Standards’ 
Regulations on their website for 
harmonisation of standards for 
food additives for use in certain 
food categories. Public comments 
are being sought and after 
consultations, the regulations shall 
be made final. This would ensure 

Centrally Sponsored  
Schemes are also being 

implemented through State 
Governments, such as the 
‘National Mission on Food 

Processing (NMFP). 

that food processing units and 
consumers do not suffer.

Do you feel the industry will benefit 
if the FSSAI is brought under the 
Food Processing Ministry, from the 
Health Ministry?

F.S.S.A.I. is a body that is 
mandated under FSS Act brought 
in year 2006. Mandate of the 
Act is to regulate food items 
ensuring safe unadulterated 
food for the consumers. FSSAI 
is an autonomous body and has 

sufficient autonomy in doing the 
work mandated by the act. 

What steps should be taken to 
make India the food basket of the 
world?

We are the largest producer of food 
and have the potential to increase 
our production at least five times.  
Our focus is on compressing 
supply chains and to make them 
consistent,	quicker	and	efficient	for	
supply of farm produce available 
for food processing. We are 
focusing on creating Infrastructure 
to link the farmer to the consumer 
seamlessly and creating a Cold 
Chain Grid in the entire country.

We have created an Investors 
Portal which can be accessed by 
the potential investors and their 
queries	 could	 be	 addressed.	 	We	
have put in place a Food Map 
of India so that one can know 

over, till the time we produce them, 
we need to allow them to do it.  
For example, our children wish to 
eat sugar candies and chocolates 
and majority of them are being 
imported. We have the most 
fertile land in India and we have 
potential to grow more food. We 
have the most laborious farmers 
but why aren’t we producing 
enough cakes, pastries, biscuits, 
chocolates, sugar candies, wafers 
items which are  being imported 
from world over and our import 
bill is rising. India is already a tried 
and tested market of foreign food 
products. I think foreign firms have 
an excellent opportunity to set 
up their food processing units in 
India instead of exporting them to 
India. We need fortified products 
and India has immense potential 
to grow and manufacture organic 
products.

What is your view on the demand 
for single window clearance for 
food processing industry?

Most state governments in India 
have already launched Single 
Window Clearance system in their 
states and proposals are cleared 
from all departments within a 
stipulated time frame ranging 
between days to a month.  At 
the central government level 
also, we have set up a Single 
Window Clearance mechanism 
in coordination with various state 
governments.

availability of various foods items 
in the country.

India’s export of food products is 
less than half percent of the world 
food export. What are you doing 
to encourage exports?

India’s export of manufactured 
food products and beverages 
(MFPBs) as defined by the World 
Bank is 2.5% of world’s MFP 
exports. Indian MFP exports are 
also just 10% of GDP generated 
in the MFP sector of the economy. 
The government is implementing 
a number of schemes to accelerate 
growth of exports.

How are you rationalising import 
of processed food into India?

If our middle class is growing leaps 
and bounds and they wish to 
afford	quality	products	or	labelled	
products imported from world 
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Introduction
As per the second advance 
estimates released recently by the 
central government, there would 
be record production of 271.98 
million tonnes of food grains 
during 2016-17, about 20.41 
million tonnes higher than last 
year. 

There is an increase in sowing 
acreage- increase of about 7.7% 
in wheat, 12.96% in pulses and 
12.69% in oilseeds which is in 
total 6.86% more in comparison 

to last year. The government 
has projected a 4.1% growth of 
agriculture sector.

These very figures have rekindled 
hope of increasing farmers’ 
income. Farmers are expected to 
get a better price. Nevertheless, 
farmers hope to get atleast 
Minimum Support Price (MSP) of 
their produce in worse scenario. 

But it is far from reality. Paddy 
growers in different states complain 
of getting price below MSP. Pulses 
growers rue the price below 

Agriculture production in the country has increased over last year. Good monsoon 
and favourable climatic conditions have helped increase productivity. However, 
increasing productivity has not guaranteed higher income for farmers. They have 
found it hard to discover fair price for their produce. 

Moong and Tur have arrived 
in mandis. Forget NCDEX 
where prices depend on 
the speculations and supply 
of commodity, even at 
the government’s e-NAM 
platforms in many places in 
Gujarat, Rajasthan, MP and 
Chhattisgarh, farmers are 
selling moong and tur below 
their MSPs. 

Higher Production, 
Lower Price

THAT MATTERS
..The Memory Lane...

MSP in Rajasthan. Vegetable 
growers hurl vegetables to roads 
in Odisha. Tomato and Potato 
growers in Jharkhand and Punjab 
respectively sold their produce at 
a dismal price, as low as 50 paisa 
per Kg. 

Reality Check
 To begin with we must have a 
look at vegetable prices. Good 
rainfall helped to improve acreage 
under vegetables. The climatic 
condition was also good. There 
is no crop damage reported 
anywhere. Bumper vegetable 
production is expected to bring 
good dividend for farmers. But 
price has reportedly crashed in 
mandis across the country. 

Farmers across Maharashtra have 
begun distributing free vegetables 
or selling them at nominal rates 
since they are unable to recover the 
cost of production. It is reported 
that many farmers, especially of 
potato and onion, are leaving their 
crop un-harvested as the cost of 
transportation to madis is higher 
than selling price. Even onions 
and potatoes are sold at Rs 1-2 per 
kg at the farm gate.

Expressing concern over situation, 
Shriram Gadhave, President, 
Vegetable Growers Association of 
India in Vashi, Maharastra says 
“If this trend continues, farmers 

will not cultivate vegetables next 
year”. His association has written 
to Union Agriculture Minister, 
Radha Mohan Singh seeking 
compensation for farmers for the  
their losses .Green peas earlier 
sold at R30-40 per kg, wholesale 
rates have crashed to some Rs 7-8 
per kg because of huge production 
in Himachal also.

In the first week of February, farmers 
in Ranchi protested outside  the 
residence of Agriculture Minister of 
Jharkhand as they were not getting 
enough buyers for  their produce 
of tomatoes even for Paisa 50/
kg. Last week of February, it was 
also reported tomato growers 
in Keonhjar district of Odisha 
dumped tomatoes on roads in 
protest against lower price, as low 
as 70 paisa per kg.

Following the major crash in 
potato prices, farmers in Bathinda 
district are now struggling to store 
their produce in the cold stores. 
At present, potato is fetching a 
price of Rs 2 to 2.4 per kg with a 
50 kg bag going for Rs 100-120. 
The arrivals of fresh potato crop 
are expected to start in the first 
week of March which may further 
worsen situation for farmers.

Refuting all the claims of good 
times for farmers, Harcharan Singh 
Dhillon, a potato grower from 
Kararwala village near Rampura 
Phool sub-division of Bathinda 
says

“Earlier, demonetisation badly 
hit potato growers. With the cash 
flow diminishing from the market 
during November-December, the 
crop was not being sent to other 
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states and farmers had to sell their 
produce in local markets at lower 
prices. The losses now increase 
further with the new crop also 
not fetching good rates and the 
cold store owners exploiting the 
growers”.

The major food grains crops such 
as Paddy, Pulses and Mustard are 
facing the same situation.

In 2016-17, total production of 
rice is estimated at record 108.86 
million tonnes. In anticipation 
of this, prices in Haryana have 
dipped. It is reported that farmers 
in some districts were forced to sell 
the produce below the Minimum 
Support Price (MSP) during the 
ongoing paddy procurement 
season, brewing resentment 
among them.

Joginder Singh of Baldi village, 
Karnal alleged paddy was being 
sold for Rs 1,100 to Rs 1,350 
per	 quintal	 against	 the	 MSP	 of	
Rs 1,450. Another resident of 
Dhakwala village, Ajmer Singh, 
who	 brought	 around	 100	 quintal	
of his produce to the grain market 
, said: “Government agencies 
have been rejecting paddy on the 
pretext that the moisture content 
is more than the permissible limit 
while private millers are purchasing 
the produce below the MSP.” 

However, government claims 
during the ongoing Kharif 

the Government has set the 
procurement target at 330 LMT 
for the ensuing Rabi Marketing 
Season 2017-18 and has ensured 
payment of MSP to farmers. 

But total waiver of import duty on 
wheat last December still has its 
impact on market. After waiver, in 
a span of around two months, 40 
LMT Wheat had been imported. 
Millers and private traders such 
as Cargill, Louis Dreyfus and 
Glencore have stocked the wheat 
taking advantage of lucrative 
prices abroad. This will certainly 
impact the demand and prices 
when fresh crop will arrive in mid-
March. It is a bitter fact that when 
fresh crops hit the market, prices 
fall. Farmers bear the brunt. 

However, Union Minister of 
Food and Public Distribution, 
Ram	 Vials	 Paswan,	 has	 quashed	
the apprehensions of the wheat 
growers recently by saying “The 
way this government has taken 
measures in the case of pulses 
and farmers are getting the MSP, 
all possible steps will be taken 
for wheat-growing farmers. If 
needed, raising import duty will be 
considered”.

 As far as pulses is concerned,  in 
rain-fed areas of Maharashtra, 
Madhya Pradesh, Rajasthan, 
Gujarat, Karnataka, Andhra 
Pradesh, Telangana, UP and Tamil 
Nadu, farmers have significantly 
increased the area of cultivation 
of major pulses, thereby taking 

With an increase of 8.35 
million tonnes over the previous 
year, Oilseeds production in 
the country is also estimated 
at record level of 33.60 million 
tonnes. Mustard crop arrivals 
have begun and will pick up by 
March.  But prices in Rajasthan 
and Haryana Mandis are being 
quoted at Rs 3,570 against 
MSP Rs 3,700 per quintal.

total estimated production during 
2016-17 to 22.14 million tonnes

Farmers increased sowing area in 
expectation of assured MSP, which 
was increased last year. But now 
they are frustrated. Moong and 
Tur have arrived in mandis. Forget 
NCDEX where prices depend on 
the speculations and supply of 
commodity, even at the government’s 
e-NAM platforms in many places 
in Gujarat, Rajasthan, MP and 
Chhattisgarh, farmers are selling 
moong and tur below their MSPs. 

Again last week of February, 
against MSP of Rs 5,225 per 
quintal	 for	Moong,	 prices	 quoted	
at e-NAM (Rajasthan Mandis) 
were Rs 3600 and Rs 3641, and in 

Marketing Season 444 LMT of 
paddy has been procured  by it 
agencies from the farmers.

Bumper wheat production is also 
expected this year. It is estimated 
to touch 96.64 million tonnes, 
higher by 4.36 million tonnes as 
compared to 2015-16.  Though 

some mandis in Madhya Pradesh 
Tur prices were set at Rs 3510 and 
Rs	3550	per	quintal	against	MSP	of	
Rs	5,050	per	quintal	for	the	2016-
17 season (October-September).

The farmers who deal in 
private traders to avoid hassles 
of transportation and other 
formalities of e-mandis are not 
even getting the cost of growing 
the crop.

With an increase of 8.35 million 
tonnes over the previous year, 
Oilseeds production in the country 
is also estimated at record level 
of 33.60 million tonnes. Mustard 
crop arrivals have begun and will 
pick up by March.  But prices in 
Rajasthan and Haryana Mandis 

are	 being	 quoted	 at	 Rs	 3,570	
against	MSP	Rs	3,700	per	quintal.

Conclusion
This is the plight of farmers. 
Whenever they produce more, 
markets are depressed, whenever 
they bring crop to mandis, price 
is lowered. They are forced for 
distress sale. 

Government has to work hard 
on price discovery mechanism. 
Against the government’s claim 
that farmers are happy this year, 
big	 question	 looms	 large	 on	 the	
faces of farmers, ‘How long will it 
continue’?
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SMART HORTICULTURE 2016
Smart Horticulture 

Farmers Conclave 2016 

CONNECTING PEOPLE
In Memory Lane

The Green Business Challenge 2016

Smart Horticulture 2017
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