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Prepared by Sapio Analytics, a new-age data analytics firm. We have worked
with multiple central and state government agencies towards providing an
effective data-driven policy recommendation, helping them empower the
citizens as well as governance. This paper provides a detail outlook on millet
cultivation, procurement, and processing.
The purpose of this paper is to bring out the nature, reasons, and applicability
of millet cultivation.
This paper signifies the role of agriculture, farmer and the increasing need to
cultivate indigenous crops that are not just beneficial to the farmer but also
nature.
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Introduction
With more than 20 Agro-climatic regions and 157.35 million hectares of land under
cultivation, India is home to the world’s second-largest agricultural land. Out of this
total land under cultivation, an area of 12.09 million hectares is under millet cultivation
producing 13.71 million tonnes, with a yield of 1134 kg/ha. This statistical data is
important to be put forth right in the beginning to understand our white paper, which
explores the why, how, what and where of millet cultivation in India. Sorghum, a type of
millet is the fourth most important food grain in India after rice, wheat and maize in
terms of area (4.09 Mn. ha) and production (3.47 Mn. MT).
With such enormous land dedicated to not just millets but agriculture as a whole, it is
only surprising to know that the agriculture data in India is inconsistent. A lot of data is
either not available or is released with a delay. This affects agricultural-related policymaking, which impacts two-thirds of the Indian population. Digitization in the
agricultural sector is the need of the hour for the sector to hold it as an industry. There is
an enormous potential for digitization in the agricultural sector. Both the government
and private sector has recognized the potential of Artificial Intelligence yet there lacks a
systematic implementation of the same.
Through this paper, we at Sapio Analytics, a new-age digitalization firm, put forth our
work in the agricultural sector that emphasizes on the use of digitizing for the overall
growth of the sector.
Crops like rice, wheat, and maize as the paper showcases have been a boon for India in
terms of when and how its cultivation and demand began. But the cultivation of these
crops over a period overshadowed millets cultivation in the country. This process which
began in the 1960s, today has outlived its use as the paper suggests because of the
changing circumstances in India and the world.
This paper puts up a strong narrative for bringing back millet cultivation, the needed
infrastructure, newer technologies, processing factories and government implications
among other things which resulted in increased cultivation and demand for crops like
rice, wheat and maize in India in the previous decades. Thus, providing millet
cultivation with the same encouragement and approach that dominated Indian
consciousness for rice, wheat and maize.
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In doing so, the paper attempts to showcase more than just the utilitarian purpose of millet
cultivation, bringing in larger perspectives on topics like ‘Poor Man’s Food’, ‘Vocal4Local’,
‘Green Revolution’, ‘Globalization’, ‘Food Security’ among other things.
Our white paper stands at the intersection of what was, is and should be with regard to millet
cultivation in India. Its key focus areas are bringing in technologies with which it intends to
increase the income of millet farmers, increase demand and reiterate the importance of millets.
But our hope is that this white paper presents to the reader a holistic understanding of millets.

Why millets?

Millets have been around since 3000BC and are believed to be among the earliest domesticated
plants, long serving as staple crops for millions of farmers, particularly in India, China and many
parts of Africa. India is the largest producer and the second-largest exporter of millets in the world.
These crops have been part of Indian indigenous diet long before they were fancily
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termed as ‘Nutri-Cereals’. In 2018, Govt of India realizing the potentials of millet, celebrated the
year as the National Year of Millets that introduced millets in a new light.

Millets have been traditionally grown by farmers throughout India, so much so that they are also
referred to as ‘Poor-man’s crop’. This phrase broadly hinds towards the two important aspectsfirst, the relative ease of cultivating millets in India. Since the majority of farmers in the country
are landless/marginal farmers, millet is a crop that has a reputation of ‘never letting farmers down’
in the worst of circumstances. (This is explained later in the paper).
Secondly, it reflects the economic state of not just agriculture in India but also Indian farmers.
Agriculture is the primary source of livelihood for about 58% of India’s population which
contributes to approximately 19.9% of India’s GDP (FY20) but remains out of the larger
development index.
After India’s national celebration of millets in 2018, on 5th March 2021, India proposed for the
year 2023 to be the International Year of Millets at the United Nations General Assembly. This
proposal was supported by 72 countries and UNGA declared 2023 to be celebrated as the
International Year of Millets.
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IYM would imply scaling up of areas of millet cultivation, production, diversification and
processing. This is highly significant for India, which is the largest producer of millets in the
world and who could have amongst the biggest benefits if used properly.

Green Revolution

Led by the Indian scientist and scholar M.S Swaminathan, Green Revolution was initiated by Govt
of India during the 1960s. It played a major role in changing India’s status from a food
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importing country to one of the world’s leading agricultural nations. It had clear goals and
objectives to be fulfilled and was the need of the hour for India. Its short-term goals were to
launch a revolution to address India’s hunger crisis during the second five-year plan growing
rice, wheat, and maize.
While its long-term objective was to have overall agricultural modernization based on rural
development, industrial development, infrastructure, and raw material among other things. It
provided assistance in the quantitative expansion of farmlands. The Green Revolution took India
from a food importing country to becoming self-sufficient ensuring food security when the
country required it. It yielded great economic prosperity during the early years of its
implementation. For some states like Punjab, where it was first introduced, Green Revolution
led to a significant increase in the state’s agricultural output, supporting India’s overall
economy.
It has been more than six decades since the Green Revolution was initiated. In these six decades,
not just India’s domestic food security was kept in check but also ensured an increase in India’s
agricultural export. India’s agricultural exports crossed $50 billion during the fiscal year that
ended on 31st March 2022. In a sense, therefore, the overriding consequences of the Green
Revolution for India have been fruitful. Moreover, the goal it set to fulfil has been met.

Changing times demand change in policy
The policies and initiatives each country undertakes are depended on the needs and
circumstances of that period. These circumstances over a period of time change and demand a
reciprocal change in approach to the policy. The fruits of the Green Revolution have been
gained by the country during the 1960-the 1980s and it is time that India now concentrates on
newer issues it faces.
Green Revolution that resulted in food self-sufficiency was also the reason for the
depletion of groundwater levels due to its excess use which was needed for intensive
cultivation of rice, wheat, maize and other crops. Moreover, over a period of time, the
excess use of fertilizers led to the depletion of soil fertility. This collateral damage of
the Green Revolution resulted in stores of natural resources being depleted causing it to
outlive its purpose. This degradation of natural resources needed now demands
government intervention to stop, if not reverse the degradation. It is now time for India
to concentrate on nutrient security once the food security is met.
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Millets have the ability to address the nutrition security issue, which had taken a back seat
during the green revolution. Millets are the Nutri-cereals that were sidelined during the Green
Revolution because food security took precedence in those years. Millets are rich in fibre,
proteins and other nutrients that today have to take precedence with the change in times.
Millets provide a long-term solution for nutrient security which also hinds another factor, which
is sustainability. Sustainability is the need of the hour in the world today. The policies and
initiatives undertaken need to consider the long-term sustainability factor for them to serve their
purpose. In this regard, Govt of India’s role in both celebrating the National Year of Millets in
2018 and the International Year of Millet in 2023 approved by UNGA showcase its proactive
role in wanting millets to take the centre stage once again.

Features of Millets
Versatility – Millets grow throughout India, in almost all geographical areas of the country
from semi-arid to high-altitude regions. The crop has the ability to adapt to a wide range of
temperatures. This versatility feature of millets is highly effective in a country like India
with all its geographical regions. Given below are the major millet types:
Sorghum- Because of its extensive root system, hydrophobic leaves, and the existence of mortar
cells in the stalk, sorghum, also called Jowar can withstand drought. It is more suited to dryland
conditions than just about any other grain crop because it can survive greater temperatures at
any stage of growth.
Pearl millet - Also referred to as Bajra, it can thrive in poor sandy soils and is better suited to
arid conditions than sorghum or maize because of its ability to efficiently use moisture. It cannot
withstand drought or water stress, unlike sorghum, but it can abbreviate its life span and flower
sooner in such conditions. Often called the Drought Fleeing Mechanism. As a result, pearl
millets are commonly farmed in places with marginal soil and low annual rainfall, typically in
the 200–500 nm region.
Finger millet - Also known as Ragi, was once considered a minor millet, but it is now much
more common among other grains due to its greater flexibility. Among cereals, it has the
strongest ability to endure salinity.
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Foxtail millet- Because of its quick ripening process and high photosynthetic efficiency, foxtail
millet is ideal for use as a catch crop. With only single pre-sowing precipitation, it can produce
a good yield.
Proso millet - It is a low-moisture, urgent or fast watered crop with a moderate climate. It is a
low-maintenance crop with no known illnesses. Proso millet grows well in a variety of soil types
and climates.
Barnyard millet - It is a variety of millet that is commonly farmed in India, China, Japan,
Pakistan, Africa, and Nepal as a minor crop. It is indeed a drought-tolerant crop that may be
produced in marginal soils, has a great nutritive value, and matures quickly.
Kodo millet - It is regarded as the world's coarsest cereal. It is considered to have the strongest
drought resilience of all minor millets, and it is said to provide a better yield with a duration of
process of 80–135 days and the ability to survive both in deep and shallow soil.
Little millet- It grows swiftly and can tolerate drought and flooding. The grains resemble those
of rice. It's a healthy alternative to rice because of its high fibre content. B-vitamins and
micronutrients like calcium, iron, zinc, and potash are all present.
A common feature of all the millet types is their nature of flexibility. Each millet is suited to a
specific area and naturally the best crop for the people of the region to consume. According to
study conducted by McGill University and which is universally accepted is the fact that the best
food to consume is the food that grows locally. It benefits the local economy including supporting
local farmers and producers. Simply put, being Vocal4Local in today’s understanding of such a
phenomenon.

Tolerant – Millet is more tolerant than most of the crops that need care and nurturing. They
need less water and are resilient crops. Millets have high weather resilience. They are often the
last standing crop in drought seasons and can play a major role in future food concerns amidst
worsening climatic conditions. They are a saviour crop for farmers in these periods of global
warming. They can grow in a location with much less than 350 mm of precipitation and a
cropping cycle completed in 70-100 days.
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Less water requirement – Millet requires far less water than other crops. Millets are often
the only crops that can grow in arid regions, requiring only 300– 400 mm of water
compared to 1400–1500 mm for rice cultivation
Low inputs required – Farmers do not have to incur huge sums of money on just the input
of the crop when they cultivate millets. With climate change becoming more and more a
reality, these crops that are resilient and required low inputs are highly preferable.
Nutrition composition of millets – Millets possess high protein content. The protein
contains in millet ranges between 10% to 12% while the protein content in foxtail (12.3%)
is higher than that of wheat and rice. Moreover, some millets like pearl millet or Bajra
content high iron as compared to other staple cereals.
Considering such high quality of millets, it is only fitting for millets to be grown and consumed
by the majority of the country. But due to the lack of a conducive environment for farmers to
cultivate the crop, there is resultant lower cultivation of millets. This is because of three major
reasons:
1. Massive under demand - This reason is an after effect of the earlier point of poor man’s
food. For centuries poor marginal and landless farmers were consciously kept away from other
crops like rice and wheat and were forced to depend on Millets, which were easy to grow and
needed less care. With the promotion of rice and wheat under the Green Revolution, consuming
millet became the by-product imposed on the poor who had no demand in the market. This
demand for millet was the result of it being associated with poor man’s food, the advent of the
Green Revolution and the economic demand for rice and other crops that were cultivated
robustly during the first few decades after independence. There is less remuneration in the
cultivation of millet backed by lower yields. Moreover, their government policies favour
irrigated crops with input subside like fertilizers and irrigation.
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2. Poor man’s rich food- Although being one of the most suitable crops to be grown with
regards to their adaptive flexible nature, and nutrient-rich content they are still undergrown. A
part of the reason is its reference as ‘Poor Man’s Food’. For decades, there are socio-economic
connotations attached to this term for marginal and landless farmers. As a result, is a sense of
this crop is associated with subordination and hence finds less overall acceptability.
3. Dietary changes – Due to the above factors over a period of time, there was a systematic
dietary change in people’s consumption resulting in a preference for rice, wheat and other crops
and not millet. This dietary change was in-line with the availability for rice and wheat and their
reciprocal supply which resulted in more production.
4. Relatively lower food processing machinery, infrastructure and other processing
technologies –For millets to reach from farm to table, there is a need for a food processing
machinery, infrastructure and other processing technologies which currently are far less. This
also results in millets not having a future even if they are grown by the farmers in the worst of
circumstances.
5. Lack of awareness about the merits of millets – It is saddening that we have moved away
from our indigenous crop so much that even the awareness of its merits is unknown to many.
This also points to the fact that this awareness can only come in with the visibility of millets in
the newer products that people are consuming including biscuits, pasta and chocolate energy
bars.
Massive under demand, side effects green revolution, poor man’s food and dietary changes were
all interlinked factors that gave rise to millets being overtaken by other crops that had high
demand, and to some extent were seen as good foods. They were also produced in abundance
due to their good perception in the market. This perception was well-constructed and marketed
in ways that becomes attractive to consume.
For us, millets provide an opportunity. An opportunity to bring our analyses and AI-backed
research for rebooting millets production, acceptability and demand in the country. Over the
years, the area of millet production has decreased resulting in a decrease in demand, and
incentives to the farmers to cultivate the crops. But millet continues to retain its nutrient quality
and unique features (as stated above) that make it an idle crop for addressing the nutrient
deficiency in the country.
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A right time for cultivating millets
Adapting to climate change: The Food Security AspectMillets have huge potential in bolstering India’s food and nutritional security and reducing
hunger. As stated earlier, millet is a flexible crop. With many varieties this crop grows from arid
regions to high altitude regions needing less water and care. Millets are the Carbon Neutral
Crops, by virtue of carbon absorption from the environment equivalent to their carbon emissions
of 0.1–0.2 CO2eq kg per kg of production, compared to 0.4 CO2eq kg per kg of Rice production
and 0.35 CO2eq kg per kg of Wheat production.
With an increasing climatic change including drought, floods, unusual cool and wet weathers
the cultivation of crops has been heavily affected. Climate change is shrinking the food supplies
throughout the world, particularly in food insecure-developing countries. An analysis done by
University of Minnesota, USA, the climate change has already affected crop yields around the
world. For example, climate change is reducing global rice yields by 0.3% and wheats yields
0.9% on a average each year. In India, annual food calories have declined by 0.8% annually.
Thus, climate change is affecting crop yields and reducing global food supplies.

Yields of Sorghum is a drought-tolerant crop that can be understood to be benefitted by the
climate change. The yields of sorghum have actually seen an increase in cultivation by 0.7%
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in Sub-Saharan Africa while 0.9% yearly in western, southern and southeast Asian countries
since the 1970s. Millets have an advantage to other crops including rice and wheat. Millet is less
sensitive crop as compared to rice when it comes to soil having salinity higher than 3dS/m.
Moreover, they have less carbon footprints than most of the crops. As Vilas Tonapi, director,
Indian Institute of Millet Research puts it, ‘In the past, millets were a poor farmers insurance
against the vagaries of the Indian monsoon. In the future, millets can be our insurance in times
of climate change’
With the temperature likely to increase by 1.5 degree Celsius within the next five years, its only
wise for millet to make a comeback before the time has passed for recovery not just for India but
for the world. Currently there are 55% of millets grown in arid Africa, 40% in Asia and 3% in
Europe.
Nutritional Aspect of Millet: Going back to our rootsA bigger perspective to be understood in hindsight is that- The people who were in control of
the decision-making process the developed countries, where also the once who were the allpowerful once who imposed their decisions on others. Although majority of the world was and
represented through the UN, the decision and ultimate say over policy decisions that affected the
entire world, were taken by developed countries. But with the changing times and change of
world order, the larger world which represents the non-developed countries are finding
advantage to going back to their roots of cultivation. An important part of such taking back
control and not being dependent on developed countries has been – food.
Popularly termed as ‘Nutri-Cereal’, millets are rich in nutrients. Millet is starchy, protein-rich
grain. It provides plenty of phosphorous and magnesium – and finger millet packs more calcium
than any other cereal. Millets contain 7-12% protein, 2-5% fat, 65-75% carbohydrates and 1020% dietary fibre. The essential amino acid profile of the millet protein is better than various
cereals such as maize. Millets also contain high amounts of minerals like calcium, potassium,
magnesium, iron, manganese, zinc and B complex vitamins, making them a preferable choice
over the cereal grains.
Millets are an excellent source of slow digestive starch and fibres which are good for the gut
cohabited with trillions of bacteria, namely Lactobacillus acidophilus, rhamnosus GG,
Actinobacteria and Bifido species. The nonstarch polysaccharides found in millets form a major
part of dietary fibre which produce short-chain fatty acids by fermentation of resistant starch
and serve as excellent Prebiotics.
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Millets also contain several bioactive phytochemicals including feraxans, lignans, β-glucan,
inulin, resistant starch, sterols and phenolic compounds (e.g., ferulic acid, caffeic acid and
quercetin). Studies have supported the role of polyphenols in antioxidant, anti-carcinogenic,
anti-inflammatory, antiviral and neuroprotective activities which in all have shown to be
beneficial against diseases like cancer and cardiovascular disease, diabetes, high blood pressure,
high cholesterol, inflammatory diseases, metabolic syndrome and Parkinson’s disease (Dayakar
et al., 2018).
Millet’s reference as the poor man’s food also comes in play with regards to the fact that when
other crops don’t provide a yield to the farmer, they know they can always count of millet for
nutrients. They provide to the farmers a meal which is rich in proteins, nutrients and fibre and
something that never lets farmers down in a sense of food security. With the advancement of
western influence on Indian market, like many other things it also influenced and shaped food
perspectives of the people.
Gluten free aspect of Millets: Capturing the global market
These countries are also providing for potential market for gluten free product. Incidentally,
millet is a naturally gluten-free grain that can be used as a whole seed (to replace rice) or ground
into a flour to be used for baking. These products can therefore find a huge export market with
proper production, processing and marketing of these items. Moreover, with the larger narrative
of ‘Make in India’, millets can make it to the top the list in the food category. Millets are truly
representing India in the culinary with its variety, adaptability and indigenous nutrient rich
background.
Changing mindset
The cultural connection for millet cultivation is deep rooted. Bringing back millet cultivation for
farmers and encouraging them to grow a crop when there is no demand for millets is a difficult
task. There is an increasing number of festivals and events to celebrate millets in the country,
like Northeast Network in Nagaland organized in 2020, Mandukiya in Vishakhapatnam
celebrated in June/July to help promote the growth of millets. Organizations like Deccan
Development Society have formed women’s collectives in Telangana and are promoting millet
through a culture-centric approach. Such crop sensitization has filtered into urban settings too.
In 2018, the #LetsMilletCampaign in Bengaluru saw the avant-grade use of millets in dishes
such as risotto and pizzas by restaurateurs.
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With the advent of following the western model of development, food became an important area
of change. Food habits underwent significant change in India. The indigenous food including
millets was sidelined, claiming them to be primitive food. These changes coupled with state
policies that favour rice and wheat, have led to a sharp decline in millet consumption.
Today, with changing appreciation, millets have come back into the Indian market in a newer
light. This reverse journey is a result of a change in the mindset of the Indian population. To
some extent, this reverse journey is due to the western promotion of millets that found its
narratives in the Indian market as a revamped product. A product with high nutrients, fibres and
protein has come into the western markets that became a fancy product re-entering the Indian
domestic market. There is an increasing coming back to indigenous products and a call for being
‘Vocal4Local’ in the Indian market as a result of changing times. This makes the reverse
journey of Millet only the right time to invest and robustly grow throughout the country.
Millet growing helps climate
Each millet type which is grown in that region is not just amongst the best for consumption in
that region but also reduces the carbon footprint with less transport. Being a C4 group of
cereals, millets convert more carbon dioxide to oxygen, contributing to mitigating climate
change. Millets have also been termed the climate-smart crop. Requiring less water, these crops
are a saviour for not just the region where it is cultivated but the world. Some states in India,
like Karnataka and Tamil Nadu, are heavily investing in millets for their climate-saving
qualities. With the advancement of climate change and soil degradation, a crop that does not
degrade the climate and is easy to grow needs to be promoted.

Sapio’s work in Millets
Being a new age data driven firm, that has worked with several central and state government
agencies towards providing an effective data-driven policy recommendation, helping them
empower the citizens as well as governance, we believe there is a tremendous need for
technological intervention in agricultural sector.
We began our work in Agri-Tech with broad crop recommendation model. This crop
recommendation was based on our understanding of different parameters including climate and
weather patterns, soil pattern, schemes of the government, size of land among others.
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This broad crop recommendation system enabled a zoom out perspective of the other crop
recommendation models. These knowledge-based systems helped our research and analysis for
building a model.
Through data analysis we decide to choose group of crops that enabled us to narrow down our
approach concentrating on ‘millets’.
We have created an analytics model where we compare 50 years of millet cultivation and
growth in the country (area, production, yield at district level)
We are working on a recommendation system that would enable:
Considering geographical and climatic understanding of the area of a farmer,
recommending which millet variety (hybrid) and millet type the farmer should
grow.
We have created a machine learning algorithm that identifies the potential area for
cultivating specific variety of millets. This is done at the level of Taluks.
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Current Problems
Nutrition deficiency is amongst the persistent concerns for governments. In India, about 80% of
pregnant women, 52% of non-pregnant women and 74% of children in 6-35 months age group
suffer from iron deficiency. About 52% of children below 5 years are zinc deficient. These
deficiencies in case of children causes stunting, makes them vulnerable to diarrhoea,
pneumonia, and lead to death from these infections.
Anaemia, a condition in which is marked by low haemoglobin concentration and is an important
risk factor for the poor health and development of children and adolescent. It is amongst the
under treated diseases in India.

As per the 2016 National Family Health Survey undertaken in India, 58.6% of children, 53.2%
of non-pregnant women and 50.4% of pregnant women are found to be anaemic. Despite of
having an anaemia control programme for over 50 years, India continues to face a significant
problem of people suffering from anaemia.
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Severity of anaemia across the three age groups, India, CNNS 2016-18

Prevalence of anaemia by household wealth quintile among children and adolescent,
India, CNNS 2016-2018
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Prevalence of anaemia as a public health problem among children aged 1–4 years, India, CNNS
2016–18
Not just in India, Anaemia is a global concern. According to WHO estimates, 42% children of
less than 5 years of age and 40% of pregnant women worldwide are anaemic. In African
countries like Mali, Gambia, Gabon, Benin is amongst the countries with highest prevalence of
anaemia.
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Biofortification of millets for iron and zinc can become a long-standing solution for these
problems. Millets are rich in iron and zinc contains, which through biofortification can be
absorbed as nutrients by humans. This although not an ultimate solution to reduce the diseases
and current issues, it is a key component through which nutrients can be absorbed reducing the
iron and zinc deficiency in meals.

Government Initiatives

There is an urgent need for government initiatives for a real ground-level change in millet
production and marketing. Despite the Green Revolution, millets survived thanks to the cultural
traditions in India. These socio-economic traditions can be boosted hugely through government
interventions. National and state-level initiatives can play a significant role in reintroducing
millets throughout India.
The focus is realigning toward mainstreaming millets and is reflected in terms of various policy
interventions from 2012 to 2021 (FAO, 2020). Various central government initiatives have been
undertaken over the years in millets. Some of them are – The initiative for Nutritional Security
through Intensive Millet Promotion (INSIMP) in 2012, National Food Security (NFS) Act
covering‘ coarse grains’ in 2013. In 2017, NITI Ayog of GoI released the National Nutrition
Strategy (NSS) for ‘Nourishing India’ and recommended the MoA & FW to strengthen cereals
productivity and production diversity including the production of ‘coarse’ cereals such as
millets.
State government initiatives are also played an important role including the Odisha Millet
Mission which promotes millet cultivation in 15 districts. In September 2021, it became the first
Indian state to include millets, pulses and vegetables in the mid-day meals and ration
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schemes. This was initiated to address the issue of malnutrition in the state as well for
promoting millet consumption in the state.

Andhra Pradesh and Madhya Pradesh have set up Millet Processing Units. This is a crucial step.
One of the major hurdles in promoting millets is there lacks proper processing unit. Both states
have set up 10 processing units in mandalas across the state. Madhya Pradesh is heavily
promoting Kodo and Kutki millets especially in the tribal areas where it found the tribal
consuming it for their livelihood. The govt is now supporting the tribals to cultivate millet and
involve them in setting up processing units. Chhattisgarh’s Millet Mission has become the millet
hub in India. It has trying to promote production of Kodo, Kutki, and Ragi and is getting support
from IIMR, Hyderabad.
Yet there remains a huge scope in government intervention in millets. This intervention can be
in the form of robust initiatives from government at grassroots levels. Schemes and policies
including introducing millets in midday meals, millets to be provided as supplement base in
government schools, millets to be part the Public Distribution System (PDS) which would
enable millet consumption. This consumption would than led to demand of millets in the market
and hence incentivize the farmers to produce the millets. Although the process seems straight
forward there are various nuances in its implementation. A key component is creating millet
processing industries at village level. There are two kinds of processing industries- Primary and
Secondary. A primary village level processing industries would be involved in cleaning,
dehulling, sorting, polishing/pearling, grading, grinding (size reduction), drying and storage.
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In the case of secondary processing industries, a few village centres connecting a few villages
can be organized. These centres would play the role of Self-Help Groups (SHG) or Farmer
Producer Organization (FPO). At these centres, millets processing would involve flour making,
aggregation/mass storage, and conversion of the primary processed raw materials into different
‘Ready-to-Cook’, ‘Ready-to-Eat’ products.
Going back to the success of the Green Revolution, the crops that were mass-produced were
made attractive for consumers to consume. Apart from changes in dietary habits from
consuming wheat or rice from millets, wheat or rice found its way into products like bread,
bakery products, and Pasta. This in the long run made them available in a variety of forms and
products. In a similar fashion, millets can be made attractive to consume. Through the primary
and secondary processing industry, technologies can be utilized for millet production with
enhanced taste, convenience and nutrition quality can be achieved. Millet-based Ready-To-Eat
foods- puffs, flakes, muesli, extruded snacks, cookies, etc and Ready-to-Cook foods like vermicelli, pasta, millet semolina, millet-plus-milk-based beverages.
Last but not the least, for capturing the enormous gluten-free global market industry via millet
products, it is imperative for India to establish a General Society of Surveillance or SGS
(formerly Société Générale de Surveillance) that is entitled to certify gluten-free products as per
the global standards especially European. The standards for gluten-free products, their rules and
regulation have a strict check before these products are accepted in the global market to be safe
to consume. For India to capture the global gluten-free market it is only advisable to have high
export quality as per the globally set standards.

Conclusion
Millets, as our paper showcases are the absolute solution sitting at the intersection of three
important issues that need to be addressed- decreasing nutrient deficiency, being a resilient crop
in the face of climatic changes, and increasing the livelihood of Indian farmers. Once the Indian
farmers receive an incentive to cultivate millets, half the battle would have already been won.
For this, there is a need for technological intervention and AI machine learning to support
farmers in millet cultivation. Moreover, as the paper suggest this is a highly appropriate time to
increase millet cultivation- production, consumption and demand for addressing the overall
nutrient deficiency in the world.
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During this unprecedented time of the Covid-19 pandemic, agriculture was the only sector in
India that had an increase in output and contributed to India’s GDP. This not only displays the
robust nature of the agricultural sector's strive during these times but also emphasizes on the
role digitization can play in making the sector sustainable and holding the industry in itself.
Hence, becoming a crucial period for us at Sapio Analytics to pitch in this area.
For us, Millets become the starting point in entering the Agri-Tech sector, because of the nature
of millet cultivation and the changing times. Digitizing in millets would be a micro-level
initiative that has a great potential to scale up. Millets provide the perfect entry point for
digitizing in the agricultural field for us who have worked in the sector and gained insights.

Digitization found their way in almost all sectors and industries, but somehow agriculture
seemed to have miss the train. As stated in the paper, digitization is the need of the hour, and for
us this becomes a key reason to be part of it. By creating millet processing industries and
digitizing it can go a long way. Digitization in millets, would mean backing India’s indigenous
nutrient rich diet, creating incentives for farmers to cultivate millet and helping climate.
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