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Achieving food self-sufficiency has always been the primary objective of agricultural policy in India. Driven by rising
population, growing economy, increasing urbanization and changing tastes and preferences, the demand for food is
continuously growing in the country. This study has attempted to answer questions like will India be able to produce
enough to meet its growing food demand or will it open for imports of food commodities over the next two decades (2010-
2030)? What would be the likely trends for future demand of various food commodities? Will the supply of key food
commodities continue to keep pace with their demand? These are the questions, which need to be answered to evolve
appropriate strategy and meet the future demand of food commoditiesin India. Thisstudy isan attempt to project demand
for and supply of key food commodities by 2020 and 2030, and assesses their demand-supply gap. Such information will
be useful to evolve appropriate medium- and long-term strategies in the food sector.
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Introduction

India had a population of 1.03 billion in 2001 which
increasedto 1.21 hillionin 2011 (Censusof Indig, 2011).
The population had been growing at the rate of 2.12
per cent per annum in the decade of 1991 to 2001
which declined to 1.76 percent per annum in the
decade of 2001 to 2011. In the last few decades
country has also witnessed decline in the magnitude
of population below the poverty line. The percentage
of population below the poverty line declined from
35.97%in 1993/94 to 27.5 percent in 2004/05 and to
23.52 percent in 2010/11 (Gol, 2014). The percentage
of population under the poverty line might have
declined but overall food security and nutrition has
remained the focus of country’s agriculture and food
policy. Food security has been avery sensitive issue
inIndiaasit hasthe largest concentration of poor in
the world. After nearly achieving self-sufficiency in
staplefood, the Government of India haslaunched a
number of programs under production (supply),
distribution and consumption (demand) across the
country. Currently, around half of India’s population is
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covered by one or the other scheme in which
subsidized staplefood ismade avail able to the people.

India has made substantial progress in food
grains production by following a new agricultural
strategy. As a result, the food grain production has
increased from 115.6 Mt in 1960-61 to 241.4 Mt in
2010-11. Horticulture hasemerged asanindispensable
part of agriculture, offering awide range of choices
to the farmers for crop diversification and much
needed nutrition to the people.

The crop diversification is driven by rising
population, economic growth, increasing urbanization
and changing tastes and preferences. Thus the
demand for non-cereal cropsiscontinuously growing
in the country. The changing consumption patternis
not only aresult of demand sidefactorsbut alsofrom
the nutrition point of view it isimportant to diversify
the food consumption basket in order to improvethe
level of nutrition. With this background, the present
paper attemptsto answer questionslikewill Indiabe
able to produce enough to meet its growing food
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demand or will it be open for imports of food
commoditiesover the next two decades (2010-2030)?
What would bethelikely trendsfor future demand of
variousfood commoadities?Will the supply of key food
commodities continueto keep pace with their demand?
These arethe questions, which need to be responded,
to evolve appropriate strategy and meet the future
demand of food commoaditiesin India. This paper aso
briefly discusses the nutritional aspect of crop
diversification. The paper presents projected demand
for and supply of key food commoditiesby 2015, 2020,
2025 and 2030, and assessestheir demand-supply gap.
Suchinformation will be useful to evolve appropriate
medium- and long-term strategiesin the food sector.

Food Basket in India: Changing Trends -
Nutrition and food trends

In India, overtime the food basket has become more
diversified in both rural and urban areas with a
significantly higher share of milk, fruits, vegetables,
meat and fish. Asseen in Table 1 the consumption
pattern is changing towards high value commodities.
With this change, the nutritional intake has also
changed (Table 2) but still the deficiency seemsto be
substantially high asseenin Table 3.

There is an increasing demand for livestock
products (milk, meat and eggs) and thiswill push up
thefeed demand in the country. Dietary shift towards
high-valuefood commoditieswould have aprofound
impact on agricultural production, marketing,
processing and retailing sector. However, despite
increasing demand for high-value commodities, the
importance of cereals and pulses will continue for

Table 1: Changingin consumption pattern (kg/capita/year):
India

Food groups 1983 2011 Percent Change
Cereds 168.0 133.4 -20.6
Pulses 118 10.0 -15.6
Sugar 114 10.0 -12.2
Edibleail 45 8.7 +78.5
Vegetables 479 56.2 +17.3
Fruits 33 11.9 +260
Milk 45.0 64.9 +44.3
Meat, fish and eggs 5.4 75 +39.7

Source: Calculated from various rounds of NSS consumer
expenditure survey

Table 2. Change in intake of dietary nutrients: India

Food groups 1983 2011 Percent Change
Calories (kcal/capita/day) 2153 2104 -2.3
Protein (g/capita/day) 60.8 56.5 -7.1
Fat (g/capita/day) 29.3 445 51.8
Calcium (mg/capita/day) 489 579 18.3
Iron (mg/capita/day) 40.6 359 -11.7
Zinc (mg/capita/day) 8.4 9.9 16.9

Beta-carotene (ug/capita/day) 1358 1676 235

Source: Calculated from various rounds of NSS consumer
expenditure survey

Note: g is grams; kcal is kilocalories;, mg is milligram; pg is
microgram

Table 3: Sources of nutrientsin India (2011)

Nutrients  Sources (% of total intake)

Cdories  Cereals(60%), edibleoils(10%), beverages (7%)

Protein Ceredls (59%), milk (12%), pulses (12%), meat,
fish and eggs (7%)

Cdcium  Milk (51%), cereals (15%), vegetables and fruits
(11%), beverages (10%), pulses (7%)

Iron Cereds(63%), vegetables and fruits (9%), meat, fish
and eggs (9%), beverages (9%)

Zinc Cereds(45%), beverage (26%), vegetables and fruits

(18%), pulses (7%)
3-carotene Vegetables(52%), milk (27%), beverages (6%)

Source: Computed from NSS consumer expenditure data NSSO
2011

attaining nutritional security in the country because
food grains account for more than three-fourth share
inthetotal calorie and protein intake (Table 3).

With the changein consumption pattern thereis
also achangeinthenutrientsintake. Whiletheintake
of calories declined marginally, there is substantial
improvement in calcium, zinc and beta carotene in
the consumption pattern of the population between
1983 and 2011.

Even with the shift in consumption pattern the
nutritional diversification has not been adequate. This
is S0 because the decline in cereal consumption over
time has not been compensated adequately by the
increased consumption of horticultural and livestock
products. Table 4 shows that the majority of the
population till facestheissue of nutrition deficiency.
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Table 4: Status of percentage population undernourished
in India, 2011, Unit: Percent of population

Nutrient Deficiency BPL APL
Calories 87 55
Proteins 53 20
Cacium 97 48
Iron 15 2
Zinc 76 52
Beta-carotene 100 98

Note: BPL - Population below poverty line; APL: population
above the poverty line.

Source: computed from NSS consumer expenditure data NSSO
2011

Thisistruefor population bel ow the poverty lineand
also for the population above the poverty line. Both
thegroupshavedeficiency indifferent nutrients, which
suggestsan alarming situation (Table 4).

Food Projections - Data, Methodology and
Elasticities

Food Demand Elasticity

The study used the household level data on dietary
pattern and consumer expenditures provided through
its regular surveys by the National Sample Survey
Organization (NSSO), Government of India. The
household data collected under major rounds of the
National Sample Survey (NSS) covering the years
1983 and 2004-05 pertaining to 38" and 61 rounds,
respectively were used for assessing the changesin
dietary pattern and food expenditure. The household
data were used to compute the average per capita
consumption of al food and non-food commodities.
Theper capitaexpenditure was considered as aproxy
for per capitaincome, and therefore, these were used
interchangeably in the study. The population datais
collected from census of Indiareports (Gol, 1996)

Thedemand elasticities! at regional level, rural/
urban households and income groups are computed
using Food Characteristic Demand System (FCDS)
for rice, wheat, coarse grains and major commodity
groups, viz. pulses, edibleails, vegetables, fruits, milk,
meat, fish and eggs and other food and non-food
commodities. National level estimates of income and

own price elasticity?have been computed as the
weighted averages of the disaggregated el asticity.

It is observed that demand elasticities vary
widely across regions, rural/urban households and
income groups due to changes in production
environment and tastes and food preferences. The
demand el aticitiesfor staplefood (rice, wheat, coarse
cereals) have beenfound highly inelastic, closeto zero
and even negativefor coarse cereals. The magnitude
of elasticity has declined with risein income across
all income groups and is higher for rural than urban
households. The expenditure elasticities have been
found much higher for high-value food commodities,
viz. livestock and horticultural products. With
economic growth, the demand for high-value food
commoditieswill increasefaster than for the cereals.

Thetotal demand for an individual commodity
comprisesdirect aswell asindirect demand. Thedirect
demand consists of food consumption at home and
outside home. The indirect demand includes its use
as seed and feed, industrial uses and wastages. In
this study, an attempt has been made to provide
credible estimates of future demand for food grains
and other food commoditiesby estimating their demand
at the disaggregated level, in terms of income levels,
rural and urban households and states/UTs of India,
and these are added-up to derive the national
estimates.

Supply Response Elasticities

To project supply of food commaodities, one needs
reliable empirical knowledge about the degree of
responsiveness of input demand and crop output supply
toinput-output pricesand technological changes(Lau
and Yotopolous, 1972; Sidhu, 1974; Binswanger, 1974,
Yotopolous et al., 1976). In the present study, the
crop-related data are culled from the “Comprehensive
Schemefor the Study of Cost of Cultivation of Principal
Crops” of the Directorate of Economics and Statistics
(DES), Government of India. It providestime series
cum cross section data on yield, use of inputs and
their prices. This data set has been used to estimate
the Transdog Cost Function to derive factor demand
and output supply el asticitiesfor cered's, pulses, edible
oilseeds, sugarcane, onion, potato, cotton and j ute.

1Demand e asticity of incomeisameasure of how much consumption (demand) will change with respect to changein income
20wn price elasticity is ameasure of changein consumption (demand) of a commodity with changein its price
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This data set is useful to estimate the profit
function or cost function to derivefactor demand and
output supply elasticities. The factor demand and
output supply elasticities for cereals, pulses, edible
oilseeds, sugarcane, onion, potato, cotton and jute have
been used to project domestic supply of these
commodities. For livestock (milk, meat), poultry
(chicken meat, eggs), horticultural commodities
(vegetables and fruits), input-output data were not
available, therefore, supply projections for these
commodities are made based on past growth trendin
their production. The survey of literature of recent
studies on food supply estimates, estimation of food
supply elasticities and food supply projections from
2010 to 2030 has been presented in the following
section.

The output supply elasticities have shown the
responseof output pricesand i nput pricesonthe supply
of magjor crops of India. Among crops, highest supply
elagticity with respect to itspricewasfor coarsegrains
(0.53), followed by edible oils (0.51), cotton (0.33),
jute(0.25), rice (0.24), wheat (0.22), groundnut (0.22),
rapeseed & mustard (0.22), pulses (0.17), sugarcane
(0.12), onion and potato (0.05). The input response
elagticitieswerehighly indagtic, nearly zero. Thecrop
price had a dominating response on the supply of
commoditiesand therefore, apositive price policy will
enhance domestic supply of food commodities.

Projections and Demand Supply Gap

Demand Projections

The demand projections have been made under
several alternative assumptions of rate of income
growth and change in income distribution. The
assumptions vary across rural and urban population
and different income groups. The direct demand for
food is driven by population growth, income growth
and changesinincomedistribution. Thetotal demand
for food grains, except for export, was arrived by
adding their direct demand (human food consumption
at homeand outside home) and indirect demand (seed,
feed, industrial uses, and wastages). The demand for
each food grain has been projected and presented in
table 5.

In the year 2020, the demand is worked out to
be about 112 Mt for rice, 98 Mt for wheat, 36 Mt for
coarse grains, 22 Mt for pulses, 252 Mt for total

cereals, and 274 Mt for total food grains. In the year
2030, the total food grains demand will grow to the
level of 311 Mt comprising 122 Mt of rice, 115 Mt of
wheat, 47 Mt of coarse grains and 27 Mt of pulses.

Demand projectionsfor High-val ue Commodities
includes the demand for edible oils, sugar and
horticultural, livestock, poultry, and fishery products.
The demand for edible cilswill grow faster than the
growth in population and food grains. The total
domestic demand for edible cilsisprojectedtobe 17
Mtin 2020 and 21.3 Mt in 2030. The requirement of
edibleoilsisand will continueto remain much higher
than the domestic production in the country and shall
depend on their import in large quantities. The sugar
demand at the national level isestimated to be 33 Mt.

Table 5: Demand-Supply projections and gaps for major
food grains, edible oils and sugar, India (Unit: Million tons)

Commodities Year Supply Demand Demand-
projection  projection  supply gap
Rice 2010 957 98.7 -30
2020 108.1 111.8 -3.7
2030 1221 122.4 -0.3
Wheat 2010 842 83.0 12
2020 104.2 98.3 59
2030 1288 114.6 14.2
Coarsecereds 2010 396 36.4 32
2020 504 425 7.9
2030 642 47.2 17.0
Total cereals 2010 2195 218.1 14
2020 262.6 252.6 10.0
2030 3151 284.2 30.9
Pulses 2010 162 18.0 -1.8
2020 20.7 21.9 -1.3
2030 264 26.6 -0.2
Food grains 2010 2340 236.2 -2.2
2020 281.2 274.4 6.8
2030 3388 310.8 28.0
Edibleoils 2010 8.2 13.6 -55
2020 125 17.0 -45
2030 191 21.3 21
Sugar 2010 277 27.6 01
2020 334 331 03
2030 403 39.2 11
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Intheyear 2020 and it will grow to 39 Mt by the
year 2030. In theyear 2020, the demand for vegetables
isprojected as 155 Mt. Thisdemand will grow to the
level of 192 Mt by the year 2030. The demand for
fruits is projected to be 81 Mt in 2015, 103 Mt in
2030. Thetota milk demand inthe country isprojected
to be 138 Mt by 2020and 170 Mt by 2030 (Table 6).

Thetotal fishdemand includingindirect demand
is assessed to be in the range of 8.2 Mt by 2020 and
11 Mt by 2030. The national demand for eggs is
projected to be 4.4 Mt by 2020 and 5.8 Mt by 2030.
The demand for eggs will grow much faster than the
population growth and will increase pressure on the
supply of coarse grains and oilcakes as feed.

Food Supply Projections and Gap

The supply for different commodities has been
projected using Triennium Ending (TE) 2010 as the
base year production. The supply projections for
different food commodities under different scenarios
have been presented at 10-year intervals from 2010-

2030. To provide aglimpse, food supply and demand
gapsfor food grains, edible oilsand sugar are presented
in Table 5 and for high-value commodities, viz.
vegetables, fruits, milk, meat, eggsandfish, aregiven
inTable6.

Rice

The domestic production of rice under the baseline
scenarioisestimated to be 108.1 Mt by the year 2020
and 122.1 Mt by the year 2030. A look at the past
trend reveals that India has been marginally surplus
in rice production and hasbeen even exportingricein
small volumes (2-4 Mt). Asper these projectionsindia
is not likely to remain rice surplus and may even
become deficit in rice production to the extent of 3to
5 Mt in the coming years.

Wheat

The domestic production of wheat under the baseline
scenarioisestimated to be 104.2 Mt by the year 2020
and 128.8 Mt by 2030. A perusal at the supply-demand

Table 6: Demand-Supply projections and gaps for high-value food commodities in India

Commodities Supply, demand and gap Projections (Million tons) Post-harvest 1osses (%)
2010 2020 2030

Vegetables Supply (S) 140.6 186.4 2105 23.99
Demand (D) 124.7 154.8 192.0
Availability (A) 106.9 141.7 160.0
Gap (A-D) -17.8 -13.1 -32.0

Fruits Supply (S) 735 97.7 116.4 20.00
Demand (D) 64.8 80.9 103.0
Availability (A) 58.8 78.2 93.1
Gap (A-D) -6.0 -2.7 -9.9

Milk Supply (S) 116.5 156.6 188.7 5.03
Demand (D) 111.9 138.3 170.4
Availability (A) 110.6 148.7 179.2
Gap (A-D) -1.3 104 8.8

Poultry & bovine meat Supply (S) 44 6.6 84 4.98
Demand (D) 5.2 6.8 9.2
Availability (A) 4.2 6.3 8.0
Gap (A-D) -0.9 -0.5 -1.2

Eggs Supply (S) 31 4.7 6.2 5.02
Demand (D) 34 4.4 5.8
Availability (A) 29 45 5.9
Gap (A-D) -0.5 0.1 0.1

Fish Supply (S) 7.4 10.2 13.9 15.05
Demand (D) 6.4 8.2 111
Availability (A) 6.3 8.7 119
Gap (A-D) -0.1 05 0.8
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scenario revealsthat wheat demand will continue to
be met from the domestic production and there may
even bemarginal surplusof about 1.2 Mt by the year
2020, whichislikely to grow to 14.2 Mt by 2030. Itis
observed that ashift in consumption fromriceto wheat
is taking place even in the traditionally rice-eating
states of India. Therefore, the surplus wheat
productionislikely to substitutericeleading to lower
availability of surpluswheat, aspredicted in the study.

Coarse Cereals

Thedomestic production of coarse ceredsisestimated
to be about 50 Mt by the year 2020, which will grow
to 64 Mt in 2030 under baseline growth scenarios.
The surplus of coarse grains is projected to be of 8
Mt by the year 2020, which may grow to a higher
level of 17 Mt by the year 2030. This projection of
demand-supply balance of coarse grains has provided
some valuabl eingights about the possiblelevel of self-
sufficiency in India in coarse grains production,
particularly their availability for meeting the feed
requirements of the fast-growing livestock sector
products in the country in the years to come.

Total Cereals

InIndia, the domestic supply of total cereals, whichis
summation of rice, wheat, and coarse grains
production, isprojected to be 240 Mt by 2020, which
will rise to 315 Mt by the year 2030. A look at the
supply-demand balance for the cereals reveadls that
their demand in future will be met with the national
production and there could even be a surplus of 10
Mt cereals by 2020 and of 31 Mt by 2030.To maintain
cereals security, there is a need to strengthen efforts
towards maintaining the present total factor
productivity (TFP) growth by enhancing respective
TFP growth for rice, wheat and coarse cereals.

Pulses

The domestic production of pulsesisprojected to be
about 21 Mt in 2020 and 26 Mt in 2030.The supply of
pulseswill fall short of their supply by about 1.3 Mtin
2020 and Indiawill haveto continuetheir importsto
meet the domestic needs.

Food grains

InIndia, the domestic supply of total food grains, which
is the summation of rice, wheat, coarse cereals and

pulses, is projected to be about 281 Mt in the year
2020 under the baseline scenario and will grow to
339 Mt by the year 2030. A look at the supply and
demand balance of food grainsin Indiareveals that
their future domestic demand will bemet with nationa
productionandthereislikelihood of amarginal surplus
of say about 6.8 Mt in 2020 and surplus of 28 Mt is
predicted by the year 2030.

Edible Qils

Similar to pulses the deficit in edible oils supply is
projected to be about 4.5 Mt by the year 2020, and it
may reduce to about 2 Mt by the year 2030. Thus,
Indiawill continueto depend onimportsof edibleoils
even in the coming decades. The domestic production
of edibledilsis projected to be about 12 Mt by 2020
and 19 Mt by 2030.

Sugar

Thesupply of sugar is projected to be about 33 Mtin
the year 2020 and it islikely to increase to 40 Mt by
2030. The domestic supply of sugar will be able to
meet the demand of sugar in Indiain thecoming years
and there could be a marginal surplus of about one
millionton by the year 2030.

High-Value Commodities

Thedomestic supply projectionsto 2030 for high-value
commodities, viz. vegetables, fruits, milk, eggs, meat
and fish, are presented in Table 6. The table presents
theproduction as supply, demand and also availahility,
i.e. net domestic supply, has been computed from
production after adjusting for post—harvest losses. The
gap is computed as difference of availability and
demand.

Vegetables

Thenet domestic supply of tota vegetablesisprojected
tobe 141 Mt intheyear 2020 and 160 Mt by the year
2030. The supply-demand gap in total vegetables
reveals that there will be substantial shortage of
vegetabl es unless post-harvest |0sses are minimized,
whichisas high as 24 percent.

Fruits

The net domestic supply of fruitsis projected to be
78.2 Mt in 2020 and 93.1 Mt by the year 2030.
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Looking at the supply-demand gap, it appears that
India will have short supply of fruits by 10 Mt by
2030.

Milk

Themilk supply inthe country is projected to be 149
Mtin 2020 and 179 Mt in 2030. Supply-demand gap
inmilk revealsthat the country will be ableto meet its
national domestic demand with surplus of 8.8 Mt by
the year 2030.

M eat

Thetotal meat production from cattle, buffalo, sheep,
goat, pigand poultry at all-Indialevel increased from
1.85Mtin 2000to 4.2 Mt in 2010. The poultry meat
has not only accounted for the highest contribution to
total meat production but has also witnessed the
highest accel eration since 2000. Looking at the past
growth, the supply of total meat by 2020 isprojected
to be 6.3 Mt. The total meat supply will grow to 8.0
Mt by 2030. It appearsthat Indiawill remain deficit
in the total meat production in the yearsto come.

Eqggs

The domestic egg production is projected to be 4.5
Mtin 2020 and 5.9 Mt intheyear 2030. It seemsthat
Indiawill be able to meet the domestic demand for
eggswith amarginal surplus.

Fish

Indiaisthe second largest producer of fishintheworld
with contribution of 5.54% to the global production.
Thetotal fish production during 2010 is estimated at
8.03 Mt with a contribution of 5.07 Mt from inland
sector and 2.96 Mt from marine sector. The value of
output from the fisheries sector at current priceduring
2010was4.9% of total output of agriculture & allied
sector. India’s exports of marine product have, for
thefirst time, crossed US$ 2 billion. During 2010, the
volume of fish and fish products exported was 0.753
Mt registering the highest growth rate of 10% in
volume of fish exportsinrecent years. The projected
domestic supply of fishisabout 6.3 Mt in 2010, 8.7
Mtin 2020 and 11.9 Mt in 2030. The supply-demand
gap of fishisprojected to be 0.4 - 0.7 Mt. It appears
that the country will continueto remain self-reliantin
fish supply and will also be able to undertake
international trade at the present level.

Conclusions

During the past two decades, the per capita
consumption of cereals as food has declined while
that of horticultural, livestock and fisheries products
has increased. There is no doubt that household
income and food prices strongly influence the food
dietary pattern. There are a number of arguments
which support the shiftsin consumption structure as
distinguished by the income and price effects. The
consumption of food items increases with rise in
income. In India, the food basket has become more
diversified in both rural and urban areas with a
significantly higher share of milk, fruits, vegetables,
meat and fish. Therefore, there is an increasing
demand for livestock products (milk, meat and eggs)
and thiswill push up the feed demand. Dietary shift
towards high-value food commodities would have a
profoundimpact on agricultural production, marketing,
processing and retailing sector. However, despite
increasing demand for high-value commodities, the
importance of cereals and pulses will continue for
attaining nutritional security in the country because
food grains account for more than three-fourth share
inthetotal calorieand proteinintake. Cerealscontinue
to be the most important food for nutritional
reguirements and are the cheapest source of energy
and protein.

Inequitable distribution of food among different
segmentsof the populationisone of themajor factors
responsiblefor under-nourishment inIndia. Low levels
of income prevent households from substituting the
nutritional value of cerealswithincreased consumption
of fruits and vegetables, milk, meat, fish, etc. The
price of cereals plays an important rolein providing
food and nutritional security in India. Higher cereal
pricesmight build grain stockswith the Government,
but result in their reduced consumption, which is
detrimental to household food-security. Due
importance should continueto be provided to therole
played by cereals and pulses in achieving adequate
nutritional and food security. The food consumption
patternshave s gnificant implicationson futuredemand,
research-priority setting and resource allocations to
achievefood and nutritional security in the country.

Empirical studiesonthedynamicsof supply and
demand of food crops are valuable for acountry like
Indiafromthe point of achieving of food security, and
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often providedeegpinsightsto policy plannersregarding
the existing state of affairs and future directions on
food self-sufficiency. This study has estimated the
factor demand and output supply elasticitiesfor major
food crops in India. The elasticities have provided
insights on the responsiveness of output supply and
factor demand to changesin product and factor prices.
The estimates have been used to make supply
projections of food crops to 2030. The projections
have been made under different growth scenarios
crop area, total factor productivity and input-output
prices and have essentially presented the changesin
supply of major food commodities. An assessment of
crop demand-supply balance under different scenarios
provides valuable insights on the possible levels of
self-sufficiency and trade potential for each of the
selected crops in the coming years.

The study has observed that the demand for
rice and wheat will be met with their domestic
productioninthe coming years, may bewithamargina
surplus/deficit under the scenarios of with or without
total factor productivity growth and acreage response.
However, itisquitelikely that pul ses, edible oilsand
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