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( ABSTRACT

With a constant hike in the demand for the Indian diet, there is an urge in improving millets production in India. Millet value chain
suffers from inconsisitent supply and demand due to near absence of production spport, lack of reach of improved methods of
production technologies, lack of public procurement and marketing support that prevents its commercial viability. Hence, this study
aims to assess the production-to-consumption levels, and the current demand-supply imbalance, and to forecast these key variables
for the foreseeable future. Results indicate that the area declined by 3.59 percent from 1950 to 2021; while the production increased
frons to 6.10 lakh tonnes. Both domestic consumption and productivity increased by 0.74 percent and 3.36 percent annually.
Rajasthan and Sikkim provided over 40 percent of the total Indian production of small millets. Millets require a minimal quantity of
water, but the nutrient composition is the major source to address the issues of food and nutritional security and hence it would be a
positive sign for both the production and environmental perspective of the country's ever-increasing population. Time series analysis
indicated that the forecasted area under millets would be declining from 87.69 lakh ha (2020), to 75 lakh ha (2025) and 64.29 lakh
ha (2030). The results of the study also inferred that avoiding intermediaries/middle man in the marketing channel in maize and the
processors in South India should force sourcing and manufacturing processes to shrink the marketing cost. This study throws light on
the dynamics happening for millet from farm to fork in India which would facilitate the policymakers to evolve suitable strategies to
achieve food and nutritional security.

Keywords: Millets; gowth rate; economics; demand-supply gap; food and nutritional security; marketing; profit and market

margin; constraints
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INTRODUCTION

The word agriculture is facing severe impacts due to climate
changes, irregular food prices, water scarcity, and food and
nutritional security issues which have a direct bearing on the
small and marginal holders who constitute more than 70
percent of the global agrarian population. Millets are the
commodity group that serves as the lesson to address all their
markets and non-market related issues. They grow in arid and
semi-arid regions of the world which require minimal water
during the crop period and are also highly nutritive to address
various health disorders/deficiencies. Due to their contribution
towards food and nutritional security and potential health
benefits, itis important to study the millet sector of India. Millets
are known as ancient nutritional grain and important food
staples, particularly, in poor, semi-arid tropics of Asia and Africa
[43], [47] which are mostly cultivated under different
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agro-ecological situations like; plains, coast hills even diverse
soil land varying rainfall. Millets are most popular in developing
regions, like India and Africa, where food and nutritional
security are the major challenges. The world millet production
was calculated at 27.8 million tons [46], [59]. India is the world's
leading producer of millet and has the largest global share of
around 41 percent followed by Africa. World's consumption
level has declined at the rate of nearly one percent and is
expected to witness positive movement during 2019-2024 [6],
[61]. In the last two decades, the importance of millet as a food
staple, in India and the global level, has been declining due to
demand and supply factors [77], [25] like rising incomes,
urbanization, and government policies. More than 50 percent of
millet production is currently finding its way into alternative
uses as opposed to its consumption only as a staple [26].

In India, millets are highly cultivated in Karnataka, Andhra
Pradesh, Tamil Nadu, Maharashtra, Odisha, Madhya Pradesh,
Rajasthan, and Uttarakhand. Rajasthan (87 % of Cumbu area),
Maharashtra (75 % of sorghum area), and Karnataka (54 % of
Ragi and 32 % of Cumbu) occupy the maximum area of millets
[69]. Nowadays, the productivity of millets is boosted through
technologies and high-yielding varieties. The area under small
millets declined [45] during the last six decades i.e. 8 million
hectares (1949-50) to 1.8 million hectares (2014-15). Likewise,
the production of small millet showed the same trend from 4
million tons to 2.44 million tons in the respective year;
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predominantly loss occurred in all other small millets compared
to finger millet [70], [30].

Nevertheless, cultivation of these millets now faces many
limitations/constraints resulting in a decline in the area under
cultivation for these crops, the existence of high yield gaps [23]
low prioritization in research agenda, and subsequently less
technology breakthrough in these crops. Also, public and
private investments are limited to millet seed development and
production [72], [5]. International prices for millets are highly
volatile, determined largely by supply volumes, and are usually
unrelated to those of other major coarse grains, such as maize,
sorghum, or barley [12], [42]. Owing to their nutritional content,
any improvements/developments in cultivation, availability,
storage, price, and processing technology for millets could
significantly contribute to the food and nutritional security of
India's population [29], [24]. Further, these millets contribute to
diversifying our food basket, which is at present very narrow
because of excessive dependence on major cereals like rice and
wheat. Hence, this paper aims at suggesting suitable future
strategies and policy measures to revive these crops by
considering their economic value and environmental
considerations by assessing the production, domestic
consumption and export, demand-supply gap, and forecasting
the water requirement and nutrient status in India. Also, this
study considers the aspects of marketing, value chain mapping
in maize, and constraints faced by millet stakeholders in
production and marketing.

METHODOLOGY

Based on rainfall, irrigation pattern, distribution, cropping
pattern, soil characteristics, and another social, ecological, and
physical status, South India was chosen since they are
predominating in millet production. Multistage random
sampling was followed and graphed comprising 360 millet
farmers and 120 various intermediaries involved in millet
marketing with a total sample size of 480 for the year 2020. In
the present study, the essential data were procured from
different bases of Season and Crop Reports, Indian Statistical
Hand Book, and unpublished cradles of the Department of
Economics and Statistics, Gol for the period 1950-2021.
Additionally, information on the nutritional composition of
millets was acquired from the National Institute of Nutrition
(NIN) and water requirements of various crops, trade, and
domestic consumption were obtained from Food and
Agriculture Organization (FAO) and Indiastat website. The
following analysis tools were employed in this investigation.

ANALYSIS TOOLS
1. Compound Growth Rate (CGR)

CGR was estimated to predict the growth performance of maize
area, production, and productivity in the study area. It is very
appropriate and more considerable to analyze the measure of
maize crop in compound terms [58]. Hence, the CGR model were
computed for the maize, and their equation form

logY, =a +tht + € ccevvrrerenen (Eqn.1)

Where, Yt - Area, production, and productivity of maize in years
't' respectively; t - Years; aand b - Parameters; e = random error
term.

The above equation was assessed by using the Ordinary Least
Squares method. T-Test was used to know the significance of the
parameters [12].

CGR = [(Antilog of b - 1)*100] .........cccceunen (Eqn. 2)
2. Vector Auto Regression (VAR) Model

The time series was modeled using autoregression techniques
as a linear combination of its own lags. In other words, the
series' historical values are utilized to predict its present and
future values. An equation for an AR(p) model typically looks
like this:

Y=a+B,Y - 14B,Y ,, BY e creeensrersinninnns Eqgn. (3)

where a is the intercept, a constant, and 81, 2 till Bp are the
coefficients of the lags of Y till order p. Order 'p' means, up to p-
lags of Y is used and they are the predictors in the equation. The
e{t} isthe error, which is considered white noise.

Each variable is represented in the VAR model as a linear
combination of its own past values and the past values of the
other variables in the system. It is treated as a system of
equations with one equation for each variable because there are
numerous time series that interact with one another (time
series). The model's equation system grows as the number of
time series (variables) increases. This model is characterized as
an autoregressive one because each variable (time series) is
handled as a function of past values and the predictors are
nothing more than the lags (time-delayed values) of the series.
Compared to other autoregressive models like Auto Regression
(AR), Auto Regressive Moving Average (ARMA), or Auto-
Regressive Integrated Moving Average (ARIMA), Vector Auto
Regression (VAR) is unique. The predictors influence the Y and
not the other way around in the unidirectional models. Vector
Auto Regression (VAR) on the other hand, is bidirectional.
Consequently, the factors interact with one another.

Assume you have two-time series variables, Y1 and Y2, and you
need to predict their values across time (t). VAR will use the
previous values of both Y1 and Y2 to determine Y1(t). The
historical values of both Y1 and Y2 mustalso be used to compute
Y2(t). AVAR(1) model with two-time series (variables "Y1" and
"Y2"), for instance, has the following set of equations:

Ym0, Yt B Y oets ctpmeereveeersnnennnnn EQL (4)
Vo= 40,0, Yot Y o ts coieeriveeerinneninnn EqNL(5)

where Y1,t-1, and Y2,t-1 are, respectively, the first lags of the
timeseriesY1and Y2.

The aforementioned equation is referred to as a VAR(1) model
since each equation is of order 1, meaning that it contains up to
one lag for each predictor (Y1 and Y2). The Y terms are regarded
as endogenous variables rather than external predictors since
theyare connected in the equations.

The system of equations gets bigger as you add more time series
(variables) to the model. Area, production, internal
consumption, and export of millet in India were all considered
and analyzed for the current study.

3. Marketing
3.1 Price Spread Analysis

Statistical information was gathered from the individual
farmers and traders of millet. The costs of transport, weighing,
loading and unloading, packing, storage, spoilage, commission
charges, and other expenses incurred for marketing the produce
have arrived. In the process of marketing of maize, the difference
between consumer price and producer price is defined as the
“Price Spread”. Returns of the various intermediaries tangled
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from farmer to producer were obtained. In general, the Sum-of-
Average Gross Margin method was applied in the valuation of
price spread.

a. Sum-of-Average Gross Margin Method

The average gross margins of the entire middleman/
intermediaries were added to gain the total marketing margin
and the breakup of the consumer's rupee.

Marketing Margin = ¥V, [{S‘;—P‘}]
Where Si = Sale price for ith intermediary; Pi = Purchase price
by the ith intermediary; Qi = Quantity by the ith intermediary;
i=1,2,3...N (Number of intermediaries)

b. Farmer's Share in Consumer Rupee

Further, the Farmer's share in consumer rupee in maize
cultivation was calculated with the help of the following
formula.

Farmer's share in consumer rupee =(Fp/Cp) x 100
Where, Fp = Farmer's price of maize; Cp= consumer's price of
maize

3.2 Estimation of Marketing Efficiency

Marketing efficiency is the degree of market performance. The
movement of maize from farmers to consumers at the minimum
probable cost consistent with the provision of services chosen
by the consumer is termed efficient marking. The ratio of the
total value of maize marketed to the marketing cost could be
used as a measure of marketing efficiency [67]. The higher the
ratio, the higher would be the efficiency, and vice versa. This can
be expressed in the following form

Marketing Efficiency = [(V/I)-1]
Where, V = Value of maize sold; I = Total marketing cost of maize
Apart from these economics of millet production and mapping
of the value chain were calculated. Also, constraints faced by a
farmer in the cultivation and marketing f millets were ranked by
Garrettranking techniques.

RESULTS AND DISCUSSION

3.1. Status of Millets in India

According to Figures 1 and 2, the area of India planted with
millets decreased from 46.05 lakh hectares in 1950 to 4.52 lakh
hectares in 2021, a loss of 3.59 percent; the number of millets
produced increased from 17.50 lakh tonnes to 6.10 lakh tonnes,
arise of 2.83 percent per year. Domestic consumption of millets
and productivity both increased at rates of 0.74 percent and
3.36 percentannually, respectively.

Figure 1. Trend in area, production and yield of millets in
India (1950-2021)
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Figure 2. Domestic consumption and export of millets in
India (1960-2019)

3.2.Status of Small milletsin India

It can be observed that small millets were being grown in India
on an area of 4.44 lakh hectares, producing 3.47 lakh hectares at
1279 kg/ha of productivity, indicating a falling trend (Padolosi
etal,, 2015: Pramod, 2021). Small millets were mostly grown in
twelve states, with Tamil Nadu having a 20% share of the total
area, followed by Sikkim (17.57%) and Rajasthan (11.03%).
Rajasthan and Sikkim provided over 40% of the total Indian
production of small millets, followed by Meghalaya (8.79%)
indicated in Supplementary Table 1.

3.3 Status of Maize in India

Unlike other millets, there was an increasing trend in the area
under Indian maize from 33 lakh hectares (1950) to 214.40 lakh
hectares (2021) and the gain in the area was 1.46 percent per
annum. In the same way, the production was shown an upward
direction from 20 lakh tons to 315.10 lakh tons for the same
period and the rate of production growth was 3.30 percent
annually. Maize productivity was also swelling at the rate of 2.07
percent. In India, maize is predominantly grown in nine states,
among that Karnataka and Madhya Pradesh states contributed
nearly 30 percent of maize production followed by Telangana
(10.42%), Tamil Nadu (8.61 %), and Andhra Pradesh (7.1%)
states. Raising the demand for poultry and the industry sector
was the driving force [40], [34], [60], [7] to surge maize
productionin India (Figure 3).
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ECONOMICS OF MILLET CULTIVATION

Itis perceived from Figure 1, that the operation cost incurred in
the production of millet was high (Rs.58054). Among the
operational cost, human labor and fertilizer and manures
accounted for nearly 52 percent of the total cost of cultivation
followed by machine power (Rs. 9200). Hence, the sample
farmers could not have the capability of affording agricultural
implements like tractors, drillers, sprayers, and other
implements, this particular element occupied 14 percent of the
total cost[26],[27].

Irrigation Charges 1.26%

Plant Protection Charges 2.61%

Fixed Cost 6.13%

Human Labour 32.59%

—— Managerial cost @ 10% 9.09%

Seed 10.93%

Fertilizers and Manures 19.37% i

Figure 1. Economies of maize
3.3. Waterrequirements and calorificintake

Water requirement for the major food crops is depicted in
Supplementary Table 2. When compared to other food
commodities of plant origin, millets require a moderate
quantum of water during the crop period and also, and they can
withstand adverse climate conditions. The calorific intake of
various food commodities is presented by ICMR and comparing
the nutritive values with the crop-water requirements, it is very
clear that the socio-economic and environmental values of
raising millets are highly important to India. It is evident from
Supplementary Table 2 that millet crops require a minimal
quantity of water during crop growth but with better calorific
values recommended to address the issues of food and
nutritional security with fewer burdens to a production
environment.

3.4.Nutritional composition

Compared to cereals like rice and wheat, millet crops have high
nutritional composition. Finger millet serves a rich source of
calcium (350 mg). In the case of maize, carbohydrate content is
much more than any other millet. Common millet contains
higher protein, energy, riboflavin, and niacin content. Crude
fiber content is more in barnyard millet which serves for better
digestibility and reduces cholesterol levels in our body. The
nutritional composition of millets is presented in
Supplementary Table 3.

3.5.Forecasted Area, Production, Consumption, and Export

Milletarea, production, domestic consumption, and export were
forecasted for the years 2020, 2025, and 2030 as given in Table
1. The forecasted values showed that the area under millet
would be declining from 87.69 lakh ha (2020), 75 lakh ha (2025)
to 64.29 lakh ha (2030). Production and productivity will be
positive trends. In the same way, domestic consumption and

export of millets also [33], [6]. Hence, there is a good scope for
more production in millets and thus it will encourage export
[41] aswell as the standard ofliving of the people.

Table 1. Forecasted area, production, consumption, and
exportofmillet

Forecasted Year ?,::0 ha i:_w: tn:s) (r"m. t““) m{ E

2020 8769.96 11535.77 11239.79 66223.00
2025 7500.58 1181723 11699.06 §3289.00
2030 6429.03 1210638 11994.65 95989.00

3.6.Milletarea, production, productivity, consumption, and
export(1960-2018)

Descriptive statistics summarizes various aspects of the data,
giving details about the sample and providing information
about the population from which the sample was drawn. For
this, a total of 58 annual frequencies were taken (Table 2). The
mean is the simple arithmetic average of all values and from this
Table mean value of the millet area was 149.51 lakh hectares
and production was 98.6 lakh tons. Additional information on
standard deviation, maximum and minimal value for the
variables selected are also furnished.

Table 2. Descriptive statistics in millet area, production,
consumption and exportof millets in India (1960-2018)

S
COUNT 58 58 58 58
MEAN 14951030 9860772 9786328 33262
STD 3583244 1828499 1828882 48369
MIN 8840000 6493900 6176000 ]

25% 11900250 8492800 B350525 0

50% 14800150 10185350 10118000 77020
75% 18217250 11161600 11017750 62850
MAX 20860000 14638800 1.4200000 186390

3.7.Per capita availability

Per capita availability of millets for the years 2020, 2025, and
2030 were forecasted (Table 3). Per capita availability of millets
would be a positive sign for the increased population in coming
years. The per capita availability of millet would be 85.61g for
the human population prevailing in the year 2030.

Table 2. Per capita availability of millets

Forecasted Year 5%1‘:(::;1 I(':llr)‘:lrl:::on :’ge)r capita availability
2020 1153577 128.69 8293
2025 11817.23 135.90 84.28
2030 12106,38 143,90 85.67

3.8.Supply and Demand Gap

It could be inferred that the total supply of millets in India was
higher during the periods of 1965-70, 1985-90, and 1995 to
2010 due to the adoption of high-yielding cultivars and to some
extent due to improved crop management technologies.
Likewise, demand for millets was higher in 1970-85, 1990-95,
and 2010-15 due to excess domestic consumption, and
unfavorable production environment for millets in these
periods. For forecasted years, supply will be greater than
demand for millets which could imply that a better production
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environment, better farming technologies, and enhanced
research and development would result in such a situation [19],
[68].

2030
2025
2020
2018
2010
2005
2000
1995
1990
1985
1980
1975

-600  -400 -200

o

200 400 600 800

Figure 4. Supply and demand gap ('000 tons)
Price spread and marketing channels of maize

The analysis of price spread in different market channels of sale
of maize are presented in Table 2.

Different market channels for selling Maize

Market channel 1: Farmer— Commission agent— Wholesaler—
Retailer— Consumer
Market channel 2: Farmer — Processor — Exporter— Consumer
Market channel 3: Farmer — Processor — Consumer

The analysis would divulge that the market channels were
longer in the case of market channel 1, which embraces more
intermediaries like commission agents, wholesalers and
retailer. Of all market channels, market channel 3 was relatively
tinier with processorsamid farmerand consumer

3.3.1. Price spread for maize sold through various market
channels

From the results, it could be witnessed that in market channel 1,
the commission charges incurred by the producers were
calculated to be around five to seven percent of the gross price
received by them. The net price received by the farmers was
found to be higher in market channel 2 (Rs.1424) when
compared with market channel 1 and market channel 2, since
producers sold directly to the processor without any
commission agents/other intermediaries. In the case of farmers
sold maize through traders they receive Rs. 1350 per quintal as
the net price. Producers incurred higher marketing costs and
value addition charges (cleaning and grading) in market
channel 1 (Rs. 201.60), the net price received by them was lower
by Rs.1325 when compared to market channel 3 whereas the
producers sold to processors.

The cost incurred by the exporter for the loading/unloading,
transport, and weighing were found to be higher in market
channel 2 (Rs.214.86) followed by processor (Rs. 198.55) in
marketing channel 3 of maize. The investigation would thus
expose that, if farmers engage in value addition practices such as
cleaning/sorting/grading they acquired better rates for their
maize product and thus realized more profit, and
producers/farmers directly sold the product without any
intermediaries, they would get more turnover. Also, the results
of the study indicated that channel 3 turned out to be best
forfeiting for maize products since the produce peddled over
processor had abetter room for the produce [62], [51], [31].

Table 4. Price spread analysis of maize in various market
channels

8.No | Particul | Market channel 1 | Market channel 2 | Market channel 3
1 Producer

A Gross price received 1325.00 1450.00 1350.00
1 Sorting/grading 3249 25.36 0.00

I Loading/ unloading 23.56 0.00 0.00

Tii Transport cost 5436 0.00 0.00

Iv Commission charges 67.50 0,00 0.00

V | Weighing charges 23.69 0.00 0.00

B Marketing cost 201.60 25.36 0.00

C Net price received 1123.40 1424.64 1350.00
2 Intermediaries Wholesaler (CA) | Pros Trader
A Purchase price 1425.00 1450.00 1350.00
1 Loading/ unloading 0.00 0.00 70.98

Ti Transport cost 5423 59.96 48,96
Tii Weighing charges 35.86 15.69 25.36
v Other input cost for processing | 0.00 85.36 0.00

B Marketing cost 90.09 161.01 145.30
(& Margin 134.91 213.99 104.70
D Sale price 1650.00 1825.00 1600.00
3 Intermediary Retailer Exporter Processor
1 Purchase price 1650.00 1825.00 1600.00
)i Sorting/grading/loading 12.36 96.39 20.21
Tii Transport cost 35.26 159.23 55.15
Iv | Weighing charges 20.10 55.63 24.56
v Other input cost for processing | 0.00 0.00 98.63

B Marketing cost 67.72 214.86 198.55
C Margin 217.28 658.50 160.45
D Sale price 1935.00 2698.36 1959.00
4 Price paid by the consumer 1935.00 2698.36 1959.00
5 Price spread 610.00 1248.36 609.00

3.3.2.Marketing cost for producers and intermediaries

The results presented in Table 2 would divulge the following. As
the number of mediators in the marketing channel came down
the cost incurred by the farmers for the marketing also came
down. In all three channels in the marketing of maize, channel 3
would confirm that there was no marketing cost to the
farmer/producer as all the farmers traded the maize to traders
residing in local areas who met all the incidentals. The cost of
marketing for farmers in channel 2 was the slightest at Rs.25.36
per quintal when maize was directly vented to the processors.
Also, commission and cleaning/sorting/ grading charges were
nil when maize was sold to processors. The marketing cost by
wholesaler and retailer was Rs.90.09 and Rs. 67.12 respectively
in channel 1. The exporter's cost was comparatively higher at
Rs.214.86 per quintal in channel 2 since they engaged in more
risk activities while marketing the maize products. The results
of the study inferred that avoidance of intermediaries/middle
man in the marketing channel would reduce the marketing cost
[80], [44], [57] and the processors in Western Tamil Nadu region
should force on sourcing and manufacturing processes for
shrink the marketing cost.

Table 5. Marketing cost of producers and intermediaries in
various market channels

S.No. Particulars Market channel 1 Market channel 2 Market channel 3
1 Producer 201.6 25.36 -

2 Trader - - 1453

3 Wholesaler 90.09 - -

4 Processor - 161.01 198.55

5 Retailer 67.12 - -

6 Exporter - 214.86 -

7 Total marketing cost 358.81 401.23 343.85

3.Marketand profit margin ofintermediaries

In all three channels, the margin of the market (Rs. 658.50/qtl)
and profit (Rs.876.36/qtl) were high for the exporters whereas
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itwas lower for wholesalers among all the intermediaries involved in maize marketing (Figure 3). The market margin for the retailer
was relatively high (Rs. 217.28) in channel 1 followed by the processor (Rs. 213.99) in channel 2. The total marketing margin and
profit margin were higher in channel 2 compared to the other two marketing channels of maize. The profit margin for processors
ranged from Rs.359 to Rs.375 per quintal and it was computed to be high in market channel 2. The market and profit margin for
traders was Rs. 104.7 and Rs. 250 per quintal respectively in maize marketing channel 3. Thus, the effects show that exporters

received higher profit compared to other intermediaries since they are linking more risk activities [17],

[16] and wholesalers

acquired more marketing charges and hence they conquered less profit.

2500
2000
1500
1000
500 I
, om m H H sl
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Figure 1. Market Margin and Profit Margin of Intermediaries
(MM-Market Margin; PM-Profit Margin)
3.3.4.Farmer's share in consumer rupee

From figure 4 it could be known that the farmer's share in
consumer rupee was ranging from 53.74 percent to 68.91
percentin all three marketing channels of maize and it was more
in channel 3. Also, in channel 1 farmer's share in the consumer
rupee was relatively lower by 0.43 percent when compared with
channel 3. Whereas in channel 2, the processing activities have
been undertaken and hence farmers' share in consumer rupee
was lower (53.74 percent) related to the other two channels.
Thus, this analysis conclusively confirmed that the producers by
circumventing more middle men in the marketing of maize
could gain a noticeable stake in terms of farmers' share in the
consumer rupee [38], [55].

Consumer’s rnpe( (purchase Farmer' s share in consumer's
price) Farmer” s price (selling price) rupee

2,698

2500
2000 1935 1,959
I 1,325 1,350
1000
500
0 69

Market  Market  Market  Market  Market  Market  Market  Market  Market
Channel1 Channel2 Channel 3 Channell Channel2 Channel3 Channell Channel2 Channel 3

Value
g

Figure 1. Farmer's Share in Consumer Rupee

3.4.Marketing efficiency and value chain mapping of maize

From the Table 63, itis revealed that the marketing efficiency for
maize was higher (5.72) in channel 2, although the traders were

involved in the marketing of maize. In channel 1 and channel 3 it
was 3.68 and 4.69 respectively. It would be inferred that the
producers would avoid local traders and commission agents
[25] in the marketing of maize it would be better to vend
through the processors as it assisted the producers to
comprehend the maximum net price for their products.
Nowadays, maize grain is mostly demanded poultry feed (48%),
cattle feed (11%), and input for the starch industry (9%). Due to
increasing pleas for animal protein, industries of poultry have
been budding by about 5-6 percent annually. Likewise, the
starch industry's demand is mounting at 4-5 percent per annum.
However, the Indian starch industry is still at the embryonic
stage and descends only 40-45 products, whereas in other
countries it has been deriving more than 850 products from
maize.

S.No Particulars Market ch 11 | Market ch 12 | Market channel 3
Value of goods sold

1 (c price) 1935 2698 1959

2 Total marketing cost 4135 40123 343.85

3 Marketing efficiency 3.68 572 4.69

Value Chain analysis of Maize

Maize value chain activity encompasses production from land to
supply to consumers; village traders chiefly expedited clumps of
maize production. Farmers/producers agonized over the
facilities of storing, sorting, grading, and enhancement of value
in maize. Maize was dried for 9-12 days to maintain the moisture
content up to 14 percent to attain better quality of produce. In
India, producers mostly sell their produce subsequently
garnering leads to a reduction in grain quality [24], [49]. Post-
harvest loss ensued at different junctures of the maize value
chain and it accounted for nearly 10 percent of harvested
produce [27]. Consumption demand for maize has augmented
and it grasped 24 million metric tons (poultry-13.5; starch-1.8;
ethanol-1.2 and remaining for other purposes like food and
seed) for the year 2017. To fulfill India's domestic consumption
of maize in 2022 would entail nearly 45-50 million metric tons
of maize through the strategies of forward and backward
linkages, new technology, varieties, etc.

“Value Chain of Maize
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Production

Value Addicion

Figure 6. Mapping of Value Chain of Maize in Study Area

3.5. Constraints faced in maize cultivation and marketing by
sample farmers

The problems faced in maize cultivation by the sample farmers
were ranked. Most of the farmers (60.42 percent) expressed
that pest and disease attack (Army Boll Warm) was the most
important problem followed by high labor cost and shortage of
labor (55.27 per cent). The next significant reason enumerated
was the low price of maize (43.56 percent) followed by irregular
weather conditions (22.36 percent). Apart from these, the
sample farmers faced insufficient institutional support to a
certain level (Figure 6). The results would further accentuate
the necessity for, coverage of insurance, storage, and processing
facilities in the locality to evade some of the major evils in maize
cultivation [30], [41], [37]. The farmers were inquired to rank

the difficulties faced by them in the marketing of maize. The
results are presented in Figure 7. It could be concluded that the
farmers uttered delay in procurement as the major reason
(61.55 percent) followed by the low price of maize and price
fluctuation of them maize produce (53.25 percent), lack of
processing/storage availability (42.35 percent). The fallouts
would specify the need for growth and preferment of post-
harvest management performs [28], [4] and storage
accommodations that would ramblingly help stabilize prices of
maize [3], [53].

Pest and disease attack (Army Boll Warm)
I

Figure 6. Constraints faced in maize cultivation by sample
farmers

Figure 6. Constraints faced in maize marketing by sample
farmers

CONCLUSION

This study throws light on the cost and returns, profitability,
market efficiency, value chain mapping, and various constraints
in millet marketing in South India. This forms a baseline for
understanding the various critical determinants for generating
an effective intervention. This indicates the need on developing
mechanisms for strengthening the production and marketing -
system of maize in Western regions of Tamil Nadu so that the
poverty-ridden maize producers can also benefit. From the
present study, we can infer that though the area has been
declining forth millets, because of its nutritive value and
minimal water intake during the crop period would certainly
favor its demand in the coming years. Besides, millets provide
better mineral sources for health disorders/deficiencies. The
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per day intake of calories from millets sources should be further
enhanced so that the dependencies on cereal crops which
require more water would be made minimal. There was
decreased millet area from 46.05 lakh hectares in 1950 to 4.52
lakh hectaresin 2021, aloss of 3.59 percent since it is cultivated
in dry land by small and marginal farmers, and tribal
communities. Also, the cultivation of millets relays on
productivity, labor availability, post-harvest operations, and
farm gate price. So, it will be promoted through government
programs like the Initiative for Nutritional Security through
Intensive Millets Promotion (INSIMP), National Food Security
Mission (NFS), Rainfed Area Development Programme (RADP),
Rashtriya Krishi Vikas Yojana (RKVY). The supply and demand
gap has to be improved through modern technology, high-
yielding varieties, demonstrations, value chain-based activities,
and training programs and thus popularizing the cultivation and
processing of these miracle crops. The forecasted values of per
capita availability of milletimplied that a gradual and consistent
trend is a positive sign towards the consumption of millet in
India. Millet farmers must be honoured through offering socio-
ecological bonus to increase the production of these crops.
Institutional finance and insurance which is offered generously
to farmers who cultivate preferred grains such as rice and wheat
and non-food crops must be extended to millet farmers also.

Future Scope of the Study

Future studies should focus on the use of various machine
learning approaches to identify the important biophysical, socio
- economic and crop management factors for understanding the
millet yield. Empirical studies and crop simulation models
should be developed for better yield estimation of field crops
and thus for attaining nutritional and livelihood security of the
nation.
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