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In this chapter we study the dynamics of consumption of pulses and assess 
pulses’ nutritional role with a focus on proteins. We note variations among 
different income strata, highlighting the higher protein deficiency among 

low-income groups and the higher price responsiveness of poorer consum-
ers. We discuss the likely ineffectiveness of targeted consumer subsidies. 
Subsequently, using demand-system estimation, we make projections for the 
demand for pulses in India to 2030.

Background
The consumption of pulses per capita in India has been persistently below the 
recommended levels. The current average rate of consumption— 47 grams per 
capita per day— is marginally higher than what is recommended for people 
with a sedentary lifestyle by the Indian Council of Medical Research (ICMR) 
(40 grams per capita per day), but it is much lower than the recommenda-
tion for working men and women (60 and 50 grams, respectively). Pulses are 
an important source of protein in Indian diets. Based on the latest round of 
NSS (National Sample Survey) data and nutrition charts from the Indian 
Council of Medical Research, pulses tend to be among the cheapest sources of 
protein, despite their persistently rising prices over the past decade. Table 2.1 
shows that cereals contribute the highest amounts to protein availability, but 
pulses are among the cheapest sources of protein, and peas are the cheapest 
among pulses.

The animal source foods (ASF) are the most expensive sources of protein 
in India. In a famous study, Patwardhan (1962) elaborated on the role legumes 
play in the diets of populations in the tropics and subtropics in contexts 
where ASF consumption is less common. In these areas the use of compara-
tively protein- rich legumes is an essential strategy in people’s attempt to bal-
ance their diets. The seeds of pulses contain two to three times more protein 
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TAbLE 2.1 Protein contribution and its cost across food (rural and urban)

Food item

66th round 
(rupees per kilogram 

of protein)

68th round 
(rupees per kilogram 

of protein)
Protein per unit 

(grams)Rural Urban Rural Urban

Pulses

Pigeon pea 317 341 260 290 223

Gram, split 182 197 217 232 208

Gram, whole 173 203 200 237 208

Green gram 272 288 259 284 245

Lentils 244 254 208 223 251

Black matpe 236 263 235 259 240

Peas 134 166 154 192 197

Gram flour 185 194 217 226 220

Animal source foods

Milk (liter) 462 558 613 731 40

Egg (number) 387 382 447 437 8

Fish/prawn 499 622 611 758 140

Goat/mutton 823 907 1,094 1,220 226

Beef/buffalo 392 405 490 478 214

Chicken 397 412 447 463 259

Cereals

Rice, PDS 47 41 61 79 75

Rice, market 223 301 247 320 75

Wheat, PDS 41 53 40 52 121

Wheat, other sources 102 125 102 132 121

Maize 105 225 111

Coarse cereals

Pearl millet 109 64 115 144 97

Sorghum 113 264 214 254 104

Finger millet 148 180 182 201 73

Other millets 137 515 227 515 97

Other cereals 258 747 280 427 97

Source: NSSO (2014a); NSSO (2014b).
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than cereals and root tubers (Table 2.1). Depending on the species and variety, 
pulses have a protein content that ranges between 17 percent and 32 percent. 
Those most commonly consumed— chickpea, pigeon pea, and black matpe— 
are among the richest sources of proteins among vegetarian food items. Pulses 
can also improve the protein intake of meals in which cereals and root tubers 
are combined with them (Khushwaha, Rajawat, and Kushwah 2002). More 
than 40 years ago, Sukhatme (1970) showed that diets based on cereals and 
pulses normally consumed in India could meet the needs for protein at all ages 
provided that enough food is taken to satisfy energy needs.

Besides being rich in protein, pulses contain a wide range of nutrients, 
including carbohydrates, dietary fiber, unsaturated fat, vitamins, and miner-
als, as well as non-nutrients, such as antioxidants and phytoestrogens. Pulses 
contribute to reduced colon cancer and cardiovascular disease, increased sati-
ety, and lowered Body Mass Index and obesity risk (Boye, Zare, and Pletch 
2010; McCrory et al. 2010; Jukanti et al. 2012). These health benefits assume 
great importance in the wake of increasing incidence of diabetes and other 
lifestyle-related diseases. Such diseases are expected to account for a worldwide 
healthcare burden of US$47 trillion from 2010 to 2030 (Alwan et al. 2010).

In India, the importance of pulses is also driven by the high incidence of 
vegetarianism. Although nonvegetarian foods like fish and other seafood, 
meat, and eggs are better sources of quality proteins, they are not consumed 
by the vegetarian consumers who constitute a substantial portion (28 to 
29 percent) of the Indian population. These animal sources of protein tend to 
be expensive, so their regular availability is limited among the many consum-
ers whose purchasing power is weak (Table 2.1). Supplementing cereal-based 
diets with pulses is therefore regarded as a potential solution for reducing 
India’s high level of protein-energy malnutrition. To achieve maximum sup-
plementary effects, the ICMR recommends the following combination: four 
parts cereal protein + one part pulse protein. In terms of grains, this for-
mula means eight parts cereals + one part pulses (Gopalan, Rama Sastri, and 
Balasubramanian 1989).

Furthermore, from a nutritional standpoint the particular amino acid com-
position of pulse proteins is very important. The nutritive value of a protein 
or a protein mixture for various functions in the animal body is related to 
the proportions of essential amino acids contained in it. Vijayaraghavan and 
Srinivasan (1953) studied the values for the essential amino acid composition 
of five Indian pulses: chickpea, pigeon pea, green gram, cowpea, and lentil. 
Their results, which express the essential amino acid contents per 100 grams 
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of flour, showed that as compared with whole eggs, pulses’ composition 
included certain amino acids, such as tryptophan and methionine-cysteine, 
that are limiting amino acids, and that these limiting amino acids vary from 
one type of pulse to another.1

Proteins are made of amino acids, nine of which are essential and need to 
be obtained from the diet to prevent protein-energy malnutrition. Pulses (and 
animal products) have a relatively high content of the essential amino acid 
lysine, while cereals have considerably less of it. Pulses, however, have less of 
the essential amino acids methionine and cysteine, while cereals have more of 
them. Nutritionally, this implies that the inclusion of enough different pulses 
combined with rice or wheat can be of high supplementary value in supplying 
essential amino acids to the individual (Vijayaraghavan and Srinivasan 1953).

Study Objectives and Data Sources
With this background, next we look at the changing patterns of pulse con-
sumption in India as well as the nutritional role pulses play, particularly as a 
provider of proteins. The objectives of this analysis are (1) to identify the his-
torical trends in the consumption of pulses and their products across income 
groups, demographic areas (rural and urban), and states; (2) to examine the 
changing patterns in pulses’ contribution to households’ dietary protein, 
across income groups and demographic areas; (3) to analyze the statewide 
changing trends in protein intake from pulses in India over time; and (4) to 
project the demand for pulses as of 2020 and 2030.

The study relies on unit-level data on dietary patterns and consumer expen-
diture collected by the National Sample Survey Organization (NSSO) under 
its 43rd (1988– 1989), 55th (1999– 2000), 66th (2009– 2010), and 68th (2011– 
2012) rounds. It was felt in several quarters that the 2009– 2010 period could 
be an abnormal year, given both the global financial slowdown then hitting 
urban areas and a drought affecting rural India, so the 68th round was done  
in 2011– 2012, only a year after the 66th round of NSSO surveys. Treating 
per capita expenditure as a proxy for per capita income, we categorized the 
sample households into three expenditure/income groups: (1) poor (below 
poverty line); (2) middle income (between 100 percent and 150 percent of 
the poverty line); and (3) rich (above 150 percent of the poverty line). In 
some cases, the classification involved two broad groups— that is, poor and 

1 Limiting amino acids refer to those amino acids that limit the functioning of the proteins.
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nonpoor. The analysis was carried out both by income groups and by demo-
graphic (rural and urban) areas for different states of India.

Dynamics of Pulses Consumption
In India, per capita pulse consumption has declined considerably from 1988– 
1989 to 2009– 2010, falling by 27.2 percent over that period, placing it second 
in reduction only after coarse grains among the different food categories mea-
sured. During this entire period, consumption of pulses and pulse products 
rose only once, between 2004– 2005 and 2011– 2012, although it rose again in 
the years 2013– 2014 and 2014– 2015. As of 2011– 2012, four pulses— pigeon 
pea, green gram, lentil, and black matpe— together made up about 64 percent 
of the consumption of pulses and pulse products in rural India and 68 percent 
in urban India. Pigeon pea accounted for as much as 27 percent of pulse con-
sumption in rural areas and 33 percent in urban areas. Green gram and lentil 
together contributed 26 percent in rural areas and 23 percent in urban areas, 
with the share of green gram being greater in urban India. Split chickpea con-
tributed about 10 percent in each sector. Products of pulses and chickpea had 
a total share of 9 percent in rural areas and 11 percent in urban areas.

Between 2004– 2005 and 2011– 2012, consumption of pulses and pulse 
products rose by 77 grams to 78 grams (NSS 68th round report), increas-
ing about equally in rural areas (from 705 grams to 783 grams per capita per 
month) and urban areas (from 824 grams to 901 grams). The majority of this 
rise— accounting for as much as 69 grams in the rural sector and 57 grams 
in the urban sector— consisted of increases in the consumption of just four 
items: split chickpea, whole chickpea, pea, and chickpea flour (a processed 
pulse). Hence, based on the last three rounds of NSS data, over the seven-year 
period beginning in 2004, these pulses registered only a modest increase in 
monthly per capita consumption, specifically a 14 gram increase in the rural 
sector and an 18 gram increase in the urban sector (NSSO 2014a).

Table 2.2 presents the dynamics of pulses consumption in detail, showing 
changes in per capita consumption across different household income catego-
ries over approximate 10-year intervals (for 1988– 1989, 1999– 2000, 2009– 
2010, and 2011– 2012) for both rural and urban areas. Pulse consumption 
in India declined from 11.6 kilograms (per capita per year) in 1988– 1989 to 
10.5 kilograms by 1999– 2000 and then declined further to 8.5 kilograms by 
2009– 2010. With a modest turnaround, based on the latest round of NSS 
data in 2011– 2012, per capita consumption rose to 9.6 kilograms in rural 
areas and 10.5 kilograms in urban areas. The data also reveal that the rate of 
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decline in pulse consumption has increased with household income level, par-
ticularly in rural India. For example, between 1988– 1989 and 2011– 2012, 
the per capita consumption of pulses dropped from 7.9 kilograms to 7.1 kilo-
grams among poor households, from 11 kilograms to 8.7 kilograms among 
middle-income households, and from 15.8 kilograms to 11.9 kilograms 
among rich households. In percentage terms, the decline was much greater 
for rich (24.7 percent) and middle-income (20.9 percent) households than for 
poor ones (10.1 percent). This translates to annual reductions at the rates of 
1.23 percent, 1.01 percent, and 0.46 percent, respectively.

Moreover, an urban-rural comparison across the same income group 
shows a greater decline in pulse consumption among the urban poor (by 
16.1 percent) than the rural poor (6.8 percent), while the rate of decline 
was slightly lower among the urban rich (25.4 percent) than the rural rich 
(26.3 percent) until 2010– 2011. In general, the trends seem to show a con-
vergence toward bridging the gaps in consumption across different income 
groups as well as across rural-urban categories.

TAbLE 2.2 Dynamics of pulses consumption across households of different income groups in 
rural and urban India, 1988–2011 (in kilograms per capita per year)

Income group of 
households 1988 1999 2011

Change (%)  
(1988–2011)

Annual growth  
(%)

Rural India

Poor 7.4 6.3 6.9 −6.8 −0.3

Middle income 10.6 9.8 8.6 −18.9 −0.9

Rich 15.6 12.8 11.5 −26.3 −1.3

all 11.2 10.0  9.6 −14.3 −0.7

Urban India

Poor 8.7 7.8  7.3 −16.1 −0.8

Middle income 11.8 12.0  8.9 −24.6 −1.2

Rich 16.5 18.4  12.3 −25.4 −1.3

all 12.5 14.5  10.5 −16.0 −0.8

India

Poor 7.9 6.9  7.1 −10.1 −0.5

Middle income 11.0 9.3  8.7 −20.9 −1.0

Rich 15.8 13.2  11.9 −24.7 −1.2

all 11.6 10.5  10.0 −13.8 −0.6

Source: authors’ calculations based on NSS data.
Note: Poor = below poverty line; middle income = between 100 percent and 150 percent of poverty line; rich = above 150 per-
cent of poverty line. the all india figures from NSS report 560 for the latest round 68 are used and cover the major states only.
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The changes in pulse consumption across all of India’s states are presented 
in Tables 2A.1 and 2A.2 in the chapter appendix. The consumption levels 
in 1988– 1989, 2009– 2010, and 2011– 2012, presented in Table 2A.1, show 
a declining trend (though to varying degrees) across both rural and urban 
households in all states except Kerala until 2009– 2010. In particular, the 
consumption dropped by 30 percent or more across rural households in the 
states of Bihar, Delhi, Jharkhand, Madhya Pradesh, Uttar Pradesh, and most 
northeast states, and across urban households in the states of Andhra Pradesh, 
Assam, Bihar, Jharkhand, Kerala, Rajasthan, and Uttarakhand besides Delhi 
and the northeast states.

Table 2A.2 reveals a decline of 20 percent or more across rich as well as 
poor households in all the states, although the decline has been steeper among 
rich households than poor ones. As discussed earlier, the latest round of NSS 
data (for 2011– 2012) shows that the consumption of pulses has recently expe-
rienced modest increases in most states, although in some states there has been 
almost no change. In no states have the consumption levels returned to where 
they were in 1988– 1989, and in some cases they are not as high as in 2004– 
2005. This comparison is pertinent because 2009– 2010 consumption levels 
could have been affected to some extent by droughts. Yet the results are quite 
informative for gauging the consumption effects on pulses during periods of 
shock, which do happen from time to time given the rainfed conditions under 
which pulses are grown in India (see Chapter 3 for more on this subject). The 
turnaround in consumption in 2011– 2012 should also be looked at in relation 
to the shock period of 2009– 2010.

Pulse prices have been rising consistently for quite some time (only recently 
they have moderated), resulting in further decline in pulse consumption from 
an already low level. An average Indian consumed 60 grams of pulses per 
day in the 1950s. Data from consumption expenditure surveys conducted by 
the National Sample Survey Organization show that the rise in retail price 
is a major reason for their declining consumption. Part of the reason for the 
high prices of pulses has been that the production and productivity of pulses 
have registered very slow growth in India over the last five decades. Pulse pro-
duction remained stagnant at around 14 million metric tons annually for 
decades, from the 1950s to the early years of the twenty-first century, before 
it increased to 17 million to 18 million metric tons in 2013– 2014, where pro-
duction has hovered ever since.2 The increase in production has been slow in 
other parts of the world too (Rao and Joshi 2016). Thus the availability of 

2 Hereafter “tons” refers to “metric tons.”
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pulses in India as well as in the global markets has not kept pace with the ris-
ing demand. Moreover, the recent increases in pulse production have often 
been reversed by repeated droughts in large parts of India in the past two years 
(2013 and 2014). Apart from rising prices, there has also been a secular shift 
away from cereals and pulses toward high-value products like fruits and veg-
etables and animal source foods and processed items owing to changing pref-
erences driven by such factors as rising incomes, urbanization, and greater 
participation of women in the labor force.

Analysis of Pulse Consumption at a 
Disaggregated Level
The major pulses consumed in India are chickpea, pigeon pea, green gram, 
black matpe, lentil, and peas. Among these, chickpea and pigeon pea together 
account for nearly half of consumption, with pigeon pea ranking highest 
in quantity consumed among both poor and rich households until the lat-
est round of the NSS data. Both of these two pulses, however, experienced a 
considerable decline in consumption levels during the past two decades; in 
urban areas, chickpea declined by 78.4 percent and pigeon pea by 7.7 percent 
between 1988– 1989 and 2011– 2012 (Table 2.3). Over the same period, urban 
consumption of green gram, lentil, and black matpe also fell— by 26.3 percent, 
31.3 percent, and 15.4 percent, respectively. Although the general trend of 
declining consumption has been pervasive across all major pulses, some 
cheaper pulses, like peas, have experienced a considerable rise in consumption 
levels. The most recent NSS data from the 68th round show a modest turn-
around in most pulses in both rural and urban areas, but as discussed earlier, 
the levels have not yet reached the high of two decades ago or that reached in 
2004– 2005 (Table 2.3).

Furthermore, among pulses, the consumption of chickpea has remained 
stable across poor households over the same period (1988– 2009), but it has 
declined among rich households (Table 2.4). The consumption of green 
gram, lentil, and black matpe has also dropped considerably, somewhat more 
steeply among the poor than among the rich. Countering these trends has 
been the consumption of peas, which while still among the least consumed 
among the major pulses, rose almost twofold in consumption among the poor 
during this period, probably because of its increased availability, particularly 
as low-priced imports (see Chapter 6 for further discussion on this topic). The 
numbers in Table 2.4 present the figures up to the 66th round of the NSS 
(2008– 2009).

28 ChaPtER 2



The regional differences in preference for different pulses are evident in 
Table 2A.3 in the chapter appendix. Although pigeon pea is the most pre-
ferred pulse in the states of Andhra Pradesh, Gujarat, Karnataka, Madhya 
Pradesh, Maharashtra, and Chhattisgarh, chickpea is the most favored pulse 
in the states of Delhi, Haryana, Himachal Pradesh, Jammu and Kashmir, 
Kerala, Punjab, and Rajasthan. Lentil is the preferred pulse throughout the 
eastern region of the country, with most of the eastern and northeastern states 
having a preference for this pulse. Based on the data provided in Table 2A.3, a 
ranking of the top two most preferred pulses in different states of India reveals 
that pigeon pea and chickpea are the two most preferred pulses in all states, 
except in some eastern and northeastern states, where the most preferred pulse 
is lentil, followed by green gram.

TAbLE 2.3 Trends in consumption levels of major pulses in rural and urban India, 1988 to 
2011–2012 (in kilograms per capita per year)

Pulses

Rural Urban

1988–1989 2009–2010 2011–2012 1988–1989 2009–2010 2011–2012

Chickpea 2.4 0.9 0.9 2.5 0.5 0.5

Pigeon pea 2.8 1.9 2.6 3.9 2.6 3.6

Green gram 1.4 0.9 1.0 1.9 1.2 1.4

Lentil 1.7 1.2 1.3 1.6 1.2 1.1

Black matpe 1.2 0.9 1.0 1.3 1.0 1.1

Peas 0.3 0.5 0.6 0.3 0.4 0.2

Total pulses 11.2 8.1 9.3 12.4 9.0 10.8

Source: authors’ calculation based on NSS data, various years.

TAbLE 2.4 Trends in consumption of major pulses across poor and rich households in India, 
1988–2009 (in kilograms per capita per year) 

Pulse

Poor households Rich households

1988 2009 Change (%) 1988 2009 Change (%)

Chickpea 1.4 1.4 0.0 3.7 2.6 −29.7

Pigeon pea 2.2 1.2 −45.5 4.2 2.8 −33.3

Green gram 0.9 0.5 −44.4 2.3 1.3 −43.5

Lentil 1.3 0.8 −38.5 2.1 1.4 −33.3

Black matpe 0.8 0.5 −37.5 1.8 1.2 −33.3

Peas 0.2 0.7 250.0 0.4 0.4 0.0

Total pulses 7.9 5.6 −29.1 15.8 10.4 −34.2

Source: NSS data, various rounds.
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Trends in Overall Protein Intake
As discussed earlier, pulses are a widely accepted ingredient in the Indian diet 
for the richness of their protein content. As a consequence of the changing 
patterns of food consumption, however, the typical protein intake in India has 
changed as well. Total protein intake from all sources has averaged between 
60 grams and 70 grams per capita per day, and the long-term trend has been a 
declining one. Total protein intake averaged 61.9 grams (per person per day) 
in 1988– 1989, then 61.6 grams in 1999– 2000, 63.8 grams in 2009– 2010, 
and most recently (per the latest round of NSS data in 2011– 2012) 57.0 grams 
in the rural sector and 55.6 grams in the urban sector (Table 2.5). Overall 
in rural India as a whole, protein intake per person per day has definitely 
declined since 1993– 1994. However, at the all-India level, the decline shows 
signs of flattening out, being only 0.5 gram per person per day less in 2011– 
2012 than it was in 2004– 2005.

As expected, the protein intake of poor and middle-income households 
has long been lower than that of rich households. In 2009– 2010, per cap-
ita daily protein consumption was 47.8 grams among poor households, 58.9 
grams among middle-income households, and 84.7 grams among rich house-
holds. Such differentials arise due to disparities in the levels, type, and quality 
of food consumed by the households of different income groups. Based on the 
68th round of the National Sample Survey (NSS), average daily protein intake 
rises steadily with the monthly per capita consumption expenditure (MPCE). 
In rural India, as of 2009– 2010, it was 43 grams (per capita per day) for the 
bottom 5 percent of the population as ranked by MPCE and more than dou-
ble that amount, 91 grams (per capita per day), for the top 5 percent. In urban 
India, it was 44 grams (per capita per day) for the bottom 5 percent and 87 
grams (per capita per day) for the top 5 percent. The two decades between 
1988– 1989 and 2011– 2012 saw a decline in protein intake that affected urban 
and rural households alike. The poor and middle-income households have not 
recovered their 1988 levels of protein. Between 1988– 1989 and 2011– 2012, 
protein intake fell among urban households by more than 5 percentage points 
among the poor, by 8.2 percentage points among the middle-income house-
holds, and by 10.6 percentage points among the rich.

Wide Variations by Region
Based on the most recent NSS data (68th round, 2011– 2012), these declines 
in protein intake also show significant variation across space. For example, 
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in the rural sector, per capita intake per day varied from about 52 grams 
(Chhattisgarh) to about 73 grams (Haryana), and in urban areas, it varied 
from 55 grams (Assam) to about 69 grams (Haryana). In some of the poorer 
states, protein intake was markedly lower in the rural sector than in the 
urban sector; examples are Jharkhand (rural, 54.7 grams; urban, 60.3 grams) 
and Chhattisgarh (rural, 51.7 grams; urban, 55.8 grams). In the states with 
the highest levels of protein intake, specifically Haryana, Rajasthan, and 
Punjab, it was the rural population that had higher protein intake, about 
4 grams to 5 grams higher than the urban population (NSSO 2014a and 
NSSO 2014b).

Given the country’s widespread vegetarianism, apart from pulses, the two 
chief sources of protein for most people are cereals and dairy (milk and milk 
products). The relative share that these two food groups contribute to pro-
tein consumption varies somewhat by rural-urban location and varies consid-
erably by region. The most recent NSS data (2011– 2012) show that cereals 

TAbLE 2.5 Trends in protein intake by households of different 
income groups in India, 1988–2011 (in grams per capita per day)

Income group of 
households 1988 1999 2011

Change, %  
(1988–2011)

Rural India

Poor 50.6 44.7 44.6 −11.8

Middle income 64.0 56.0 53.1 −17.0

Rich 84.2 72.2 65.0 −20.8

all 66.4 61.1 57.0 −14.2

Urban India

Poor 48.6 44.8 43.4 −10.7

Middle income 57.9 54.7 49.6 −14.3

Rich 73.0 73.8 62.2 −14.8

all 60.3 62.7 55.6 −7.8

All India

Poor 49.9 44.7 44.1 −11.6

Middle income 62.2 56.3 52.2 −16.1

Rich 80.3 73.5 63.8 −20.5

all 64.4 61.6 56.5 −12.3

Source: authors’ calculation based on NSS data.
Note: Poor = below poverty line; middle income = between 100 percent and 150 per-
cent of poverty line; rich = above 150 percent of poverty line. the all india figures from 
NSS report 560 for the latest round 68 are used and cover the major states only. 
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make up 58 percent of rural and 49 percent of urban Indians’ protein intake. 
Dairy products make up 10 percent of protein intake in rural India and 
12 percent in urban India, but this varies significantly by state. The dairy frac-
tion of protein is highest in the northern states of Haryana (rural, 27 percent; 
urban, 22 percent) and Punjab (both rural and urban, 23 percent), and ranges 
between 14 percent and 18 percent in Rajasthan and Gujarat. Among the 
17 major states, those 4 along with Uttar Pradesh (rural, 11 percent; urban, 
13 percent) were the only 5 states where the contribution of milk and milk 
products was higher than the national average.

The contribution of different food groups to protein intake of rural and 
urban India over time is presented in Figure 2.1. As mentioned, cereals are the 
major contributor, followed by pulses. Cereals make up more than half the 
share in the total per capita protein intake, although that share has been con-
sistently declining over the years. Cereals are only a moderate source of pro-
tein, because they contain about 10 percent protein by weight. Rice contains 
less protein (7 percent) than wheat (approximately 12 percent) and other cere-
als. Over time, the contribution of cereals to protein intake has fallen. Over 
the past two decades, based on NSS data up to 2011– 2012, the contribution 
of cereals to total protein intake by rural households was nearly 70 percent 
in 1988– 1989, and this fell to 64.5 percent in 1999– 2000 and fell further to 
58 percent by 2011– 2012. A similar fall occurred among urban households, 
for whom the share of cereals in protein fell from 60.4 percent in 1988– 1989 
to 49 percent in 2011– 2012 (among the major states).

Analysis by income fractile shows another clear pattern. The  contribution 
of cereals to protein intake falls steadily as MPCE rises: in rural India it 
falls from 72 percent of protein intake for the bottom 5 percent of the pop-
ulation to 42 percent for the top 5 percent, and in urban India it falls from 
68 percent (bottom) to 31 percent (top) (NSSO 2014b). The contribution 
of milk and milk products follows the opposite pattern: in the rural sector 
it rises from 3 percent of protein for the bottom income group to 16 percent 
for the top group, and in the urban sector it rises from 4 percent (bottom) to 
17 percent (top).

Excluding dairy, animal source foods (ASF) play a minor role in most of the 
country’s protein diet. As of 2011– 2012, the share of meat-fish-eggs (MFE) in 
protein intake was only 7 percent in rural India and 9 percent in urban India. 
This too varies greatly by region: the share was 26 percent in both rural and 
urban Kerala, and it was 10 percent or more in five other major states: Andhra 
Pradesh, Assam, Karnataka, Tamil Nadu, and West Bengal.
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Trends in Protein Intake from Pulses
As Figure 2.1 shows, pulses on average have been the second highest contrib-
utor to Indians’ dietary protein, contributing 10 percent of protein intake in 
2011– 2012. Note that some of the processed items (part of the “other food” 
category), such as the popular chickpea flour, also include pulses. Consumers 
are increasingly substituting the traditional sources of proteins with alter-
native high-value food sources. The consumption of processed foods— such 
as biscuits, salted refreshments, prepared sweets, cooked meals, cake, and 
 pastry— now contributes substantially to protein intake.

Pulses’ fractional contribution to protein varied slightly between urban and 
rural zones, accounting for 10 percent of protein in rural India and 11 percent 
in urban India. Within the rural sector, this contribution ranged between 
9 percent and 12 percent in 12 of the major states, while in the urban sector 
it ranged between 10 percent and 13 percent in 13 of the major states. Pulses’ 
contribution has also varied over time. Starting from a level of 11.5 grams 
(per capita per day) in 1988, it increased slightly to 12.9 grams by 1999– 2000 
and then dropped to 7.4 grams by 2009– 2010 and marginally recovered to 
7.7 grams in 2011– 2012. This depicts a notable fall of 35.7 percent over the 
1988– 2009 period (NSSO 2014b).

The disparities in protein intake from pulses across households of different 
income classes are most apparent for the years 1988– 1989 and 1999– 2000 in 

FIGURE 2.1 Trends in contribution of different food groups to protein intake of rural and urban 
households in India, 1993– 1994 to 2011– 2012 (percentage of share in total protein intake)
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both rural and urban India. As illustrated in Table 2.6, the absolute values of 
protein from pulses in 2011– 2012 ranged from 7 grams to 7.7 grams (per cap-
ita per day) across different income groups in rural India, and from 7.7 grams 
to 8.1 grams across different income groups in urban India, for a country-
wide total of 7.3 grams to 7.7 grams. Hence, according to the latest NSS data, 
the differentials across income groups have further narrowed. Yet, overall, the 
2011– 2012 data indicate that the bottom 50 percent of the Indian population 
suffered from protein deficiency, as they consumed on average less than the 
recommended 60 grams per capita per day (Table T11 of NSSO 2014b).

State by State Trends in Protein Intake 
from Pulses
Protein intake from pulses declined across both rural and urban households 
during the two-decade period of 1988– 2009 in every state except Kerala. 
Among rural households, at the beginning of the period, protein from pulses 
had ranged in the different states from 4 grams to 10 grams (per capita per 
day), and by the end of the period it had declined to 3 grams to 9 grams. 
Among urban households, protein from pulses declined during the period 
from 4 grams to 12 grams to 3 grams to 9 grams (Table 2A.4 in the chap-
ter appendix).

Most of the eastern states experienced a decline of more than 50 percent 
in the contribution of pulses to dietary protein. Even some large states (such 
as Bihar, Madhya Pradesh, and Rajasthan) experienced a decline of around 
40 percent. The differentials across rural-urban and poor-rich households 
also varied across states (Table 2A.5). In general, most states showed a declin-
ing trend in protein intake from pulses over the period, in both absolute terms 
and as a share of total protein intake. In the latest NSSO round (2011– 2012) 
there has been a slight change with the contribution of pulses to protein reach-
ing 10 percent at all-India level.

Table 2.7 shows that the contribution of pulses to protein intake likely 
depends on several factors. In the richer states, such as Andhra Pradesh and 
Karnataka, cereals play a substantially smaller role in delivering protein, while 
in the poorer states, like Chhattisgarh and Madhya Pradesh, both cereals and 
pulses generally make up a higher contribution to protein. In coastal states, 
fish make a higher contribution to protein consumption, while at the same 
time widespread vegetarianism in states such as Gujarat results in a compara-
tively high share of pulses in protein. And in northern states, where the dairy 
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TAbLE 2.6 Trends in protein intake from pulses across 
households of different income groups in India, 1988–2011 (in 
grams per capita per day)

Income group of 
households 1988 1999 2011

Change (%)
(1988–2011)

Rural India

Poor 9.3 9.0 7.0 −24.7

Middle income 10.5 11.2 7.3 −30.4

Rich 12.0 13.0 7.7 −35.8

all 10.8 11.8 7.4 −31.5

Urban India

Poor 11.2 11.0 7.7 −31.3

Middle income 12.8 13.9 7.9 −38.3

Rich 14.1 16.1 8.1 −42.5

all 12.9 14.8 8.0 −38.0

All India

Poor 9.9 9.8 7.3 −26.3

Middle income 11.1 12.0 7.6 −31.5

Rich 12.7 14.3 7.9 −37.8

all 11.5 12.9 7.7 −33.0

Source: authors’ calculations based on NSS data.
Note: the numbers in this table are slightly higher than those implied by tables 
t10-t12 of NSS0 2014b because some outliers were dropped, and some cleaning of 
the NSS data was done (for example, deleting households where the consumption of 
cereals was 0 and calorie consumption was greater than 5500 kcal per day per capi-
ta). Poor = below poverty line; middle income = between 100 percent and 150 percent 
of poverty line; rich = above 150 percent of poverty line.

TAbLE 2.7 Percentage of contribution of different food items to protein intake across major 
states, rural and urban areas (%)

State Cereals Pulses
Milk and milk 

products
Meat-fish- 

eggs Other food

Rural areas

andhra Pradesh 51 11 8 12 18

assam 59 10 4 14 14

Bihar 62 9 9 6 15

Chhattisgarh 63 12 2 6 18

Gujarat 56 12 14 3 15

haryana 51 8 27 2 13

(continued)
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State Cereals Pulses
Milk and milk 

products
Meat-fish- 

eggs Other food

Jharkhand 62 8 5 6 18

Karnataka 49 12 8 10 21

Kerala 37 9 7 26 21

Madhya Pradesh 66 10 8 2 14

Maharashtra 55 12 7 6 21

Odisha 65 9 3 7 17

Punjab 51 10 23 1 15

Rajasthan 64 6 17 1 12

tamil Nadu 47 14 10 12 18

uttar Pradesh 64 10 11 3 13

West Bengal 58 7 4 14 18

all 58 10 10 7 16

Urban areas

andhra Pradesh 46 12 11 12 19

assam 52 11 6 16 15

Bihar 61 10 9 6 15

Chhattisgarh 56 13 6 6 19

Gujarat 50 13 17 3 18

haryana 47 10 22 2 20

Jharkhand 56 11 9 8 17

Karnataka 42 13 11 11 23

Kerala 35 9 8 26 21

Madhya Pradesh 60 11 11 3 15

Maharashtra 46 12 11 9 22

Odisha 56 10 7 8 19

Punjab 50 11 23 2 15

Rajasthan 59 7 18 2 15

tamil Nadu 41 14 12 12 21

uttar Pradesh 57 11 13 5 15

West Bengal 47 8 7 19 19

all 49 11 12 9 18

Source: NSSO (2014a) and NSSO (2014b). 
Note: “Major states” = those with populations greater than 20 million.

TAbLE 2.7 (continued)
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sector is more developed (such as Gujarat, Haryana, and Punjab), the dairy 
contribution to protein is substantially higher.

Consumer Subsidies: Not Likely to Mitigate Low 
Intake of Protein from Pulses
Pulses are characterized by the unique situation in which the per capita con-
sumption of pulses has declined continuously while aggregate demand has 
simultaneously increased due to rapid population growth. Analysis of the 
NSS data shows that over time there has been a reduction in per capita con-
sumption of pulses across all household categories (by wealth) and across all 
regions of the country, part of which can be explained by high prices of pulses. 
Going forward, the price management in pulses is therefore likely to be quite 
important. In this regard, could the public distribution of pulses at subsidized 
prices help the consumption of pulses? The PDS (public distribution system)
is jointly operated by India’s central and state governments. That joint opera-
tion provides some flexibility to the state governments regarding within-state 
allocation as well as choosing the product mix. Traditionally, India’s PDS pro-
vides subsidized rice and wheat (along with kerosene and sugar in some places) 
through a nationwide network of fair price shops.

The recent National Food Security Act of 2013 made 25 kilograms of 
grains available to two-thirds of households in India at highly subsidized 
prices of 2 rupees per kilogram for wheat and 3 rupees per kilogram for rice. 
Furthermore, a system of highly subsidized grains called the Antyodaya Anna 
Yojana (AAY) was introduced for the poorest households. 

When a commodity is included in the PDS, different aspects related to 
implementation become important. The inclusion of pulses in the PDS does 
not have such detailed allocation rules. Specifically, regarding pulses, they 
form a group with different types and varieties. Moreover, there is hetero-
geneity in preferences across Indian states. Only specific types of pulses are 
consumed in each region, with little substitution among them. Some states 
that have included pulses in the PDS have tended to keep the state’s most pre-
ferred pulses in the subsidy plan. Table 2.8 shows significant price increases 
(measured in terms of unit values from NSS data) in pulses over time in the 
open market. The price increases have clearly been significant, and one would 
expect a consumption subsidy to be important with such price dynamics.

The inclusion of pulses has to specify some allocation and assignment 
rules as with rice and wheat. The rule can be individual based (quantity per 
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member of household), or it can be specified at the household level with its 
affiliated price. As is evident in Table 2.9, states have different arrangements 
with regard to the inclusion of pulses in the PDS. While Andhra Pradesh and 
Tamil Nadu exclusively include pigeon pea in their PDS, Himachal Pradesh 
and Punjab have introduced a mix of pulses in the subsidy program.

With the inclusion of pulses in the PDS in some states as outlined here, 
Chakrabarti, Kishore, and Roy (2016) show only limited impact of the inclu-
sion of pulses in the PDS on household consumption as increased PDS uptake 
is matched by shrinkage in market purchases. Note that given the deficit in 
pulses, only limited amounts (that is, 0.5 kilogram to 2 kilograms) of pulses 
have been provided by the selected states through the PDS. Overall, consumer 
price subsidy in pulses introduced in different states did not result in signifi-
cantly improved nutrition in terms of household protein intake. This result 
is despite the fact that the households in their sample are poor and many are 
vegetarians and pulses have been subject to significant price rises— a situation 
often blamed for the falling or stagnant consumption of pulses. India remains 
a country where malnourishment is widespread, including protein deficiency, 
for which consumption of pulses could be a mitigating factor. This state of 
affairs was the principal motivation for the inclusion of pulses in India’s PDS 
in the first place.

Notwithstanding the importance of the issue, the inclusion of pulses in 
the PDS might not be the way forward. With a subsidy, channels such as 

TAbLE 2.8 Pulse prices in states including it in the PDS and 
those not including it

Pulse variety

2004–2005 constant prices 
(rupees per kilogram)

Increase in prices 
(%)2004–2005 2009–2010

Pigeon pea 30.11 46.14 53.25

Chickpea 24.93 25.19 1.03

Green gram 28.54 43.79 53.42

Lentil 28.78 40.75 41.60

Black matpe 26.87 37.79 40.63

Peas 20.22 20.69 2.32

Other pulses 26.13 32.01 22.51

all 27.63 36.58 32.40

Source: NSSO consumption expenditure data corresponds to 2004–2005 and 
2009–2010.
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substitution and wealth effects come into play that could lead to end results 
different from what were primarily expected. Whereas the subsidies do appear 
to have affected pulse consumption in a statistically significant way, the size 
of the effect is not large enough to make much difference nutritionally. The 
increase in consumption is at best less than 30 percent of the incrementally 
subsidized amount. Essentially it seems that subsidies have induced substitu-
tion away from pulses to other food and even nonfood items that need not 
address the protein needs of the population. The estimates show that appli-
cation of a subsidy to a commodity, the preference for which is declining, is 
unlikely to affect several of the outcomes that matter.

If the counterfactual would have been greater reduction in consumption of 
pulses, then policy makers should be satisfied, but improved nutrition seems 

TAbLE 2.9 Pulse subsidization scheme in different states

State Pulse subsidized Details

Year of introduction 
of pulses in the 

public distribution 
system 

andhra Pradesh Pigeon pea 1 kilogram at 50 rupees per 
kilogram per household per 
month

2008

himachal Pradesh Moong whole 1 kilogram per ration card 
having 5 and above family 
members per month at 49.99 
rupees per kilogram

2007

himachal Pradesh urd dal 1 kilogram per ration card per 
month to all ration card holders 
at 34.99 rupees per kilogram

2007

himachal Pradesh Chana dal 1 kilogram per ration card 
having 3 and above family 
members per month at 25 
rupees per kilogram

2007

Punjab Various pulses 0.5 kilogram per member to a 
maximum of 2.5 kilograms per 
family per month at 20 rupees 
per kilogram

2007

tamil Nadu (two pulses, arhar 
dal and urd dal)

Pigeon pea 1 kilogram at 30 rupees per 
kilogram per household per 
month

2007

tamil Nadu urd dal 1 kilogram at 30 rupees per 
kilogram per household per 
month

2007

Source: Chakrabarti, Kishore, and Roy (2016). 
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farfetched in the case of a commodity that is losing favor with consumers. The 
results in Chakrabarti, Kishore, and Roy (2016) showing little nutritional 
effects from the consumption subsidy have been established in studies other 
than that of Jensen and Miller (2011) for different nutrients in India (see 
Kochar 2005; Tarozzi 2005; Behrman and Deolalikar 1988).

Demand Projections for Pulses to 2020 and 2030
In the preceding pages, we have laid out a picture of the changing per cap-
ita demand for pulses over time, which shows a general decline in per capita 
consumption. Those numbers, however, do not reveal a secondary pat-
tern: Despite declining per capita consumption, the total demand for pulses 
and processed foods derived from them has actually been increasing. This 
increase stems from many factors, including an increase in population, rising 
household income, rising numbers of two-earner couples, product diversifi-
cation, and greater urbanization and the lifestyle changes associated with it, 
such as changing tastes and preferences. Taking these factors into consider-
ation, next we look to the future demand for pulses in India to the years 2020 
and 2030.

Methodology

The demand for pulses comprises both direct and indirect demand. The 
direct demand consists of consumption at home and outside the home. The 
indirect demand includes pulses’ use as seed and animal feed, in industry, as 
well as loss of pulses in wastage and spoilage. Here, we estimate the future 
demand for pulses at the disaggregated level based on projections for con-
sumers’ income levels, geographic location (rural and urban households), and 
location in terms of states– union territories (UTs). To capture the effects of 
different determinants of demand, we classified the rural-urban households 
of 35 Indian states-UTs into the three income groups described above. The 
baseline consumption of pulses, their demand elasticity, the rise in consumer 
income, and population growth are the four most important factors behind 
our demand projections (see Mittal 2010; Kumar, Shinoj, and Raju 2011). The 
growth rates in per capita income were obtained by subtracting the popula-
tion growth rate from gross domestic product (GDP) growth and were used 
in predicting per capita consumption. The estimated per capita consumption 
was multiplied by the projected population and aggregated by the states-UTs, 
income groups, and rural-urban households to arrive at household demand at 
the national level.
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Measuring pulse demand at home. The per capita pulse demand at the 
household level can be predicted by equation (1):

dijkt = dijkt−1 [1 + yijt . eijk(1 − s)] (1)

The total household demand can be obtained by multiplying the per capita 
pulse demand at the household level by the population (Nijkt), that is,

Dijkt = dijkt . Nijkt (2)

The aggregate household demand at the national level can be obtained by 
summing income groups, rural-urban households, and states-UTs, as in equa-
tion (3):

Dt = Σi Σj Σk Dijkt (3)

where,

d = per capita consumption of a pulse,

e = expenditure elasticity of the pulse,

s = saving rate assumed at 36 percent, as estimated by India’s Central 
Statistical Organization (CSO),

N = population,

y = per capita GDP growth,

D = total household demand for pulses,

i = demographic status (1 for rural and 2 for urban households),

j = state or UT (ranging from 1 to 35),

k = income group of households (ranging from 1 to 3),

t = year, and

t0 = base year (2004– 2005).

The expenditure elasticities were estimated at the regional levels using the 
Food Characteristic Demand System, following Bouis and Haddad (1992). 
These regional expenditure elasticities were superimposed on the correspond-
ing state-UT. The aggregate household human demand for the jth state-UT in 
the year t was computed by summing i rural-urban households and k income 
groups. The summation over the states-UTs provided the household demand 
at the national level for a pulse in the year t.
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Measuring outside-of-home pulse demand. The pulse consumption of a 
household away from home was estimated based on the FAO Food Balance 
Sheet. In this approach the total pulse consumption (C) was obtained by equa-
tion (4):

C = (Q + M + S) –  E –  (seed + feed + wastages + industrial uses), (4)

where,

Q = total production of a pulse,

M = imports of that pulse,

E = exports of that pulse, and

S = stock changes of that pulse.

The value of C included pulse consumption at home (H) and outside of home 
(OH). The NSS survey data on household consumption were used to estimate 
H and the pulse consumption outside of home was obtained by subtracting H 
from C. The baseline per capita pulse consumption outside home (Oijkt0) for 
the subgroup i rural-urban households in the jth state of k income group in 
the base year was computed as in equation (5):

Oijkt0 = dijkt0 . (OH/H). (5)

The per capita outside-of-home demand for pulses was predicted by equation (6):

Oijkt = Oijk t−1 [1 + yij . feijk(1−s)], (6)

where fe = expenditure demand elasticity for pulses consumed away from 
home, computed as the weighted average of demand elasticities of all the food 
commodities (the weights were the share of each food commodity in total 
food expenditure).

The total outside-of-home demand for pulses was obtained by equation (7):

OHijkt = Oijkt . Nijkt. (7)

The outside-of-home demand for pulses at the country level was computed 
by the summation of all the disaggregated demands, as in equation (8):

OHt = Σi Σj Σk OHijkt, (8)

where

Oh = per capita outside-of-home consumption of pulses,

OH = total home-away consumption of pulses.

42 ChaPtER 2



Measuring total pulse demand. The summation of pulse demand at home 
and outside of home provided the total pulse demand, namely:

PDt = Dt + OHt, (9)

where PD is the total demand for pulses.
Population projections. For population projections, the data provided by 

India’s Registrar General of Census were used. These data provide the num-
bers for the rural and urban population by state and UT. The rural and urban 
populations were further split into three income groups for each state-UT by 
using the weights derived from the sample households of the 61st NSS round.

Income growth. For income growth, the data provided by India’s Central 
Statistical Organization were used. These data provided the gross domestic 
product at factor cost for both the agricultural and allied-activities sector and 
the national economy at 1999– 2000 prices. From these data series, the five-
year moving average for growth in agricultural, nonagricultural, and total eco-
nomic activities was computed up to 2009. The economy’s slowdown in 2008 
and the start of its pickup in 2009 were assumed with the 25 percent growth 
recovery in 2010 and 2011, and economic growth was assumed to be con-
stant through the projection year of 2030. The agricultural GDP growth rate 
was assumed as the income growth rate for rural households, and the non-
agricultural GDP growth rate was assumed as the income growth rate for 
urban households.

Measuring indirect demand for pulses. The indirect demand for pulses 
comprises their use as seed and animal feed, their use in industry, and the 
share of food wastage and was estimated as follows:

Seed. The seed requirement was estimated based on projected area under 
pulse cultivation and the application of seed rates.

Feed. The demand for feed grains for livestock consumption was com-
puted using their demand for livestock products in terms of livestock out-
put units (LOUs) and the average feeding ratio— that is, the quantity of 
feed required per unit of livestock products. The LOU was worked out 
by adding the required quantities of meat and eggs and one-tenth of milk. 
Looking at the importance of aquaculture, one-tenth of fish production 
was also included in the LOU (Kumar 1998). The feed demand was esti-
mated by multiplying the LOU by the feeding ratio (feed required per unit 
of LOU). The feed requirement is largely met by food grains, oilcakes, 
and cotton seed. Pulse grains contributed about 5.1 percent to the total 
feed demand.
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Industrial uses. An industrial-use allowance of 5 million tons of food 
grains, as provided by the National Commission on Agriculture in 2000, 
was used. In the total industrial use of food grains, pulses accounted for 
about 7 percent. The industrial use for pulses was projected assuming an 
annual growth rate of 3 percent.

Wastage. India’s Directorate of Economics and Statistics, Ministry of 
Agriculture, assumes that 2.2 percent of pulse production is lost as 
wastage. This wastage allowance includes the pulse grains not fit for 
human consumption and those used as feed. To address the problem of 
 double accounting, only half of this allowance was accounted as feed in 
this study.

Estimation of Indirect Consumption Demand 
for Pulses
The FAO Food Balance Sheet for commodities estimates the share of indi-
rect demand in total supply (production + import + change in stocks) as 
16.4 percent for pulses. A study has estimated the share of indirect demand 
for pulses in total demand as 15.2 percent to 15.5 percent (Kumar 1998). The 
Directorate of Economics and Statistics considers the share of seed, feed, and 
wastage in pulse production to be 12.5 percent. In the present study, the share 
of indirect demand (seed, feed, wastage, and industrial use) in total pulse 
demand was estimated to be 18.9 percent. The use of pulses for human con-
sumption was estimated as 81.1 percent of the total demand (62.9 percent at 
home and 18.2 percent outside of home). Table 2.10 provides details.

Different Income Growth Scenarios
The annual per capita consumption and total demand for pulses have been 
projected in the study under the following three scenarios:

S1 (constant GDP growth scenario) = Existing GDP growth and constant 
expenditure elasticity in the projected period

S2 (low GDP growth scenario) = 25 percent lower GDP growth and con-
stant expenditure elasticity in the projected period, and

S3 (high GDP growth scenario) = 25 percent higher GDP growth and 
constant expenditure elasticity in the projected period.
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Demand Elasticity for Pulses
In this study, the demand elasticities for pulses at the state-UT level, for 
rural-urban households, and for different income groups were all computed 
using the Food Characteristics Demand System (FCDS) model (Bouis and 
Haddad 1992) based on NSS data pertaining to the year 2009. The nation-
al-level estimates of income and own-price elasticities were computed as 
the weighted averages of the disaggregated elasticities and are presented in 
Table 2.11. As Table 2.11 shows, the demand elasticities varied widely across 
demographic areas (rural-urban) and income groups. The magnitude of elas-
ticity declined with the rise in income across all income groups, and the esti-
mates are slightly higher for rural than for urban households. The own-price 
elasticities had the expected negative sign.

Pulse Demand for Human Consumption
As detailed in the methodology, the pulse demand for human consump-
tion was computed by multiplying the projected per capita consumption by 
the projected population at two stages: (1) at home and (2) outside home. 
These projections were computed under the three income-growth scenarios 
(described above) at 10-year intervals, from 2010 to 2030, and are presented in 
Table 2.12.

Pulse consumption at home in the base year (2010) has been estimated 
at 11.33 million tons. This demand is projected to rise to 13.48 million 
tons to 14.07 million tons by 2020 and further to 15.82 million tons to 

TAbLE 2.10 Sources of total demand for pulses in India

Demand group Demand source Pulses share (%)

household demand at home 62.9

home-away 18.2

Subtotal 81.1

indirect demand Seed 6.7

Feed 8.7

Wastages 1.1

industrial use 2.5

Subtotal 19.0

Total demand 100.1

Source: authors’ calculations based on FaO Food Balance Sheet. from 
FaOstat.
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TAbLE 2.11 Demand elasticity for pulses in India, 2009

Demographic area

Income group of households

All householdsPoor Middle income Rich

Expenditure elasticity

Rural india 0.499 0.285 0.111 0.248

urban india 0.501 0.260 0.090 0.176

all india 0.500 0.274 0.098 0.206

Own-price elasticity

Rural india −0.686 −0.507 −0.300 −0.448

urban india −0.723 −0.557 −0.381 −0.462

all india −0.699 −0.530 −0.349 −0.456

Source: authors’ estimations.
Note: Poor = below poverty line; middle income = between 100 percent and 150 percent of 
poverty line; rich = above 150 percent of poverty line.

TAbLE 2.12 Demand projections for pulses in India under different 
income growth scenarios, 2010–2030 (in millions of metric tons)

Year
Current GDP growth 

(S1)
Low GDP growth 

(S2)
High GDP growth 

(S3)

Demand at home

2010 11.33 11.33 11.33

2020 13.77 13.48 14.07

2030 16.64 15.82 17.54

Demand outside of home 

2010 3.28 3.28 3.28

2020 4.05 3.95 4.15

2030 4.98 4.69 5.30

Total direct demand (at home + outside home)

2010 14.61 14.61 14.61

2020 17.81 17.42 18.22

2030 21.62 20.51 22.84

Indirect demand (seed, feed, wastage, and other uses)

2010 3.41 3.41 3.41

2020 4.06 3.98 4.14

2030 4.95 4.71 5.23

Total domestic demand for pulses

2010 18.02 18.02 18.02

2020 21.87 21.40 22.36

2030 26.58 25.22 28.07

Source: authors’ estimations.
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17.54 million tons by 2030. The outside-home consumption is projected to 
rise to 3.95 million tons to 4.15 million tons by 2020 and to 4.69 million 
tons to 5.30 million tons by 2030. The total human demand for pulses at 
home and outside home has been projected to reach 17.42 million tons to 
18.22 million tons by 2020 and 20.51 million tons to 22.84 million tons 
by 2030.

Indirect Demand for Pulses
Next, we project the demand for pulses as seed, animal feed, and in industrial 
uses and loss as wastage for the same period: 2010– 2030. For 2010 we esti-
mate the annual requirement of pulses as seed at 1.2 million tons. We pro-
ject the demand for pulses as animal feed at 1.94 million tons to 2.09 million 
tons by 2020 and 2.41 million tons to 2.91 million tons by 2030. These 
projections are based on a feeding ratio of 1.5, starting with an estimate of 
the 2010 demand for all animal feed (from all sources, including pulses) as 
30.7 million tons, which we project to grow to 38 million tons to 41 million 
tons by 2020 and to 47 million tons to 57 million tons by 2030. We estimate 
pulses to account for about 5.1 percent of those total animal feed require-
ments. A higher demand for pulses is expected for feed use because of the shift 
in dietary patterns toward consumption of more livestock products as incomes 
rise and urbanization increases.

We project the demand for pulses in industrial uses to grow to 0.61 million 
tons by 2020 and to 0.82 million tons by 2030, based on an annual growth 
rate of 3.1 percent. Concerning wastage, we estimate the loss of pulses to be 
0.20 million tons in 2010 and project it to rise to 0.24 million tons by 2020 
and to 0.29 million tons by 2030. Consequently, our overall projected demand 
for pulses as seed, animal feed, and industrial uses combined, along with loss 
as wastage, is computed to rise to 3.98 million tons to 4.14 million tons by 
2020 and to reach 4.71 million tons to 5.23 million tons by 2030.

Total Demand Projections for Pulses to 2030
Adding our projections for direct human consumption of pulses to our pro-
jections for indirect demand, we arrive at a projection of total demand for 
pulses of 22 million tons by 2020 and 25 million to 28 million tons by 
2030 (Table 2.12). This projected demand implies an annual growth rate of 
1.73 percent to 2.18 percent during the 2010– 2020 period and of 1.66 percent 
to 2.30 percent during 2020– 2030. Note that these demand projections entail 
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a constant price forecast and deficit (demand supply gap) as estimated, and 
they could be altered by higher prices that could suppress demand while at 
the same time possibly augment supply.3 Going forward, other factors, such as 
increased imports in combination with changes in production, could also alter 
the net availability of pulses.

Conclusion
In the context of the diversification of Indian consumers’ diets, this chap-
ter has focused on the long-term changes in the patterns of their consump-
tion of pulses and has underscored the fact that households’ consumption of 
cereals and pulses generally declined during the past two decades. Between 
1988 and 2009– 2010, the decline in pulse consumption has been apprecia-
ble at 26.7 percent, which represents a 1.47 percent decline annually. Data 
from 2011– 2012 show a modest turnaround after passing through a period 
of drought, but this uptick has in no way been large enough to reach the con-
sumption levels of two decades ago.

Across the different pulses, chickpea and pigeon pea, which constitute 
nearly half of all pulse consumption in India, have experienced a considerable 
drop in consumption levels. The consumption of some other major pulses, 
such as green gram, lentil, and black matpe, has also declined in recent years. 
However, some less expensive pulses, such as peas and lentils, have gained 
in their consumption shares over the years, which implies some substitution 
among pulses. On further exploration, the level of substitution between pulses 
and high-value food commodities has been found comparable across rural and 
urban households, although the former has shown a slightly higher tendency 
to move away from pulses.

Pulses’ contribution as a major source of proteins has also changed across 
regions and over time. In some places, such high-value commodities as milk, 
meat, eggs, and processed products have emerged as substitutes for pulses in 
supplying dietary protein. These trends are observed irrespective of house-
hold demographics or income, although intergroup disparities are evident. 
Nevertheless, making up more than 10 percent of the protein diet in the coun-
try overall, and in some states as much as 14 percent, pulses remain a sizable 
contributor to the protein intake of Indian households. Although per cap-
ita consumption of pulses has declined over time, the total demand for pulses 

3 References to demand-supply gap here and elsewhere in the book pertain to the gap between 
domestic demand and domestic production.
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has continuously grown in India, driven by the rising population, growing 
economy, and expanding urbanization. This study has projected the future 
demand of pulses by (and the projections under the baseline have been under-
taken by) considering household consumption demand, outside-of-home con-
sumption, and indirect demand such as seed, animal feed, and industrial use.

The projections under the baseline scenario indicate that the domestic 
demand for pulses will grow from the present level of 18.00 million tons to 
21.9 million tons by 2020 and to 26.6 million tons by 2030. Under an alter-
native scenario of low GDP growth (25 percent lower than baseline), our pro-
jections are 21.4 million tons and 25.2 million tons, respectively, by 2020 and 
2030. Under the third scenario of high GDP growth (25 percent higher than 
baseline), our projection estimates demand to reach 22.3 million tons by 2020 
and 28.1 million tons by 2030.4

To meet this projected demand, proactive steps will certainly be required 
to augment pulse production in India. Unless that is done, the country 
would have to meet the domestic demand for pulses by increasing imports. 
Furthermore, given the higher protein deficiency among lower income strata 
and the high pulse price elasticity of poor consumers, there is a rationale for 
policies that can contribute to lower consumer prices such as reducing pulse 
processing costs through the promotion of improved technology, reducing 
intermediation costs at various levels by facilitating direct links between farm-
ers and processors, and reducing farmers’ production costs through improved 
technology. These issues are discussed in subsequent chapters.
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Appendix

TAbLE 2A.1 Dynamics of pulses consumption across rural and urban households in different 
states of India, 1988–1989 to 2011–2012 (in kilograms per capita per year)

State

Rural households Urban households

1988 2009
Change 

(%)
2011–
2012 1988 2009

Change 
(%)

2011–
2012

andhra Pradesh 5.6 7.9 29.11 10.28 19.2 9.96 −48.4 11.4

assam 8.8 6.4 −27.3 7.7 12.3 7.5 −39.0 9.3

Bihar 14.1 7.2 −48.9 8.9 13.4 8.0 −40.3 9.8

Chhattisgarh 12.4 8.8 −29.0 9.5 16.9 11.5 −32.0 11.5

Delhi 14.2 8.1 −43.0 12.8 16.5 8.7 −47.3 11.1

Gujarat 11.6 8.8 −24.1 10.1 14.4 10.2 −29.2 11.4

haryana 10.6 7.9 −25.5 9.0 11.4 8.6 −24.6 10.7

himachal Pradesh 16.6 15.5 −6.6 15.1 20.4 15.8 −22.5 17.0

Jammu and Kashmir 8.1 6.8 −16.0 7.6 7.6 6.8 −10.5 7.8

Jharkhand 11.8 6.9 −41.5 6.8 14.0 9.0 −35.7 10.0

Karnataka 12.6 8.8 −30.2 10.9 13.1 9.9 −24.4 12.2

Kerala 6.5 7.6 16.9 8.2 7.7 8.2 6.5 9.4

Madhya Pradesh 16.0 9.1 −43.1 10.2 14.8 9.7 −34.5 11.1

Maharashtra 13.7 11.0 −19.7 11.6 15.3 11.0 −28.1 12.1

Manipur 9.7 4.8 −50.5 4.8 10.7 4.2 −60.7 4.9

Meghalaya 4.4 2.9 −34.1 3.7 — 3.8 — 6.3

Mizoram 9.9 6.0 −39.4 5.4 15.1 7.1 −53.0 7.3

Nagaland — 4.8 — 4.9 10.1 5.2 −48.5 5.0

Odisha 6.9 7.1 2.9 7.3 10.9 8.5 −22.0 8.7

Punjab 13.2 10.1 −23.5 10.7 13.2 10.7 −18.9 11.4

Rajasthan 7.6 5.2 −31.6 6.8 9.4 5.9 −37.2 7.1

Sikkim 6.9 5.7 −17.4 5.7 10.2 7.6 −25.5 5.9

tamil Nadu 9.7 10.8 11.3 11.9 11.9 11.7 −1.7 12.8

tripura 7.1 5.1 −28.2 4.9 8.4 6.5 −22.6 6.6

uttar Pradesh 15.8 9.7 −38.6 10.3 13.0 9.2 −29.2 10.6

uttarakhand 13.3 10.2 −23.3 12.2 17.1 10.5 −38.6 11.9

West Bengal 6.3 5.2 −17.5 5.8 8.6 5.8 −32.6 6.9

india 11.2 8.1 −27.7 9.3 12.4 9.0 −27.4 10.8

Source: authors’ calculations based on different NSS rounds.
Note: — = data not available.
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TAbLE 2A.2 Dynamics of pulses consumption across states among poor and rich 
households, 1998–1999 to 2011–2012 (in kilograms per capita per year)

State

NSS 55th Round NSS 61st NSS 66th NSS 68th

1998 2003 2009 2011

BPL APL All BPL APL All BPL APL All BPL APL All

andhra Pradesh 5.8 10.4 9.6 6.0 9.6 8.9 5.0 9.3 8.8 6.5 11.0 10.6

assam 4.0 8.2 6.8 4.4 8.5 7.8 3.8 7.3 6.5 5.7 9.3 8.3

Bihar 7.1 12.4 10.4 6.2 9.9 8.5 5.1 8.0 7.0 6.9 9.9 9.1

Gujarat 7.3 11.6 11.0 6.9 9.8 9.2 5.9 9.5 8.4 7.4 9.9 9.5

haryana 5.1 11.2 10.7 3.5 6.5 6.0 4.3 7.0 6.7 5.7 8.1 7.8

himachal Pradesh 10.3 16.0 15.6 9.8 14.4 13.9 9.6 14.8 14.6 10.9 15.4 15.1

Jammu and 
Kashmir

8.5 10.2 10.1 6.7 7.3 7.3 4.6 6.3 6.2 5.5 6.7 6.6

Karnataka 8.6 13.4 12.5 7.2 10.1 9.3 6.4 9.5 8.9 7.6 11.9 11.0

Kerala 3.2 7.7 7.1 3.1 7.6 6.8 3.1 7.7 7.3 4.6 9.3 8.9

Madhya Pradesh 8.0 11.8 10.5 7.0 10.3 9.1 6.2 9.0 8.3 7.7 10.6 9.8

Maharashtra 8.4 12.4 11.4 8.0 11.2 10.2 6.7 10.5 9.8 8.5 11.4 11.0

Manipur 4.3 8.9 8.3 2.9 4.8 4.8 2.9 3.9 3.6 3.6 4.6 4.3

Meghalaya 2.5 4.2 4.1 2.6 4.0 4.0 2.1 3.0 2.9 3.2 4.5 4.4

Nagaland 2.4 8.6 8.6 — 9.6 9.6 2.5 4.1 3.9 2.7 3.9 3.8

Orissa 3.6 8.8 6.7 4.0 8.5 6.6 4.0 7.6 6.8 5.1 8.9 7.9

Punjab 8.3 12.6 12.3 6.3 9.8 9.5 6.5 9.4 9.0 7.3 9.8 9.6

Rajasthan 4.8 7.6 7.2 4.6 5.3 5.1 2.7 4.6 4.3 3.9 6.0 5.7

Sikkim 3.4 6.8 6.2 3.9 6.0 5.7 3.5 5.8 5.6 4.9 6.0 5.9

tamil Nadu 6.5 12.0 11.0 6.4 10.9 9.7 6.8 11.1 10.6 7.9 12.3 11.8

tripura 2.5 7.4 6.9 3.5 5.9 5.3 3.3 5.5 5.3 3.6 6.0 5.6

uttar Pradesh 8.3 13.8 12.2 7.3 10.9 9.7 6.8 9.4 8.6 8.0 10.4 9.7

West Bengal 4.0 6.9 6.2 3.4 6.0 5.4 3.1 5.5 5.1 4.0 6.4 6.0

a and N islands 6.4 12.2 12.1 8.2 10.2 10.2 0 11.1 11.1 4.5 11.8 11.8

arunachal 
Pradesh

4.4 3.2 2.6 3.6 6.4 6.2 3.3 6.3 5.8 3.7 7.3 6.4

Chandigarh 8.5 14.8 14.6 8.3 12.1 12.0 7.2 11.6 11.2 8.5 13.9 13.7

Dadra and Nagar 
haveli

11.2 15.2 14.5 11.3 11.8 11.6 10.3 13.1 12.3 11.1 15.0 13.6

Delhi 7.7 12.0 11.6 6.6 9.7 9.2 5.7 7.2 7.0 7.1 10.6 10.3

Goa and Daman 
and Diu

6.7 11.1 10.9 4.0 5.8 5.5 5.6 10.0 9.6 7.4 9.2 9.1

Lakshdweep 4.3 8.0 7.9 4.0 8.6 8.1 7.7 7.6 7.6 4.5 9.8 9.6

(continued)
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State

NSS 55th Round NSS 61st NSS 66th NSS 68th

1998 2003 2009 2011

BPL APL All BPL APL All BPL APL All BPL APL All

Mizoram 4.1 9.4 9.4 1.5 7.3 7.2 3.1 6.9 6.4 3.9 7.7 7.2

Pondicherry 6.1 11.9 10.9 6.0 11.1 9.6 4.3 11.8 11.6 7.5 13.1 12.2

Chhattisgarh 4.9 10.1 8.0 4.7 8.8 7.1 4.7 8.2 7.1 5.4 8.8 7.7

Jharkhand 6.2 10.9 9.1 6.2 12.3 10.0 4.9 9.6 8.5 7.0 11.4 10.2

uttarakhand 8.9 13.1 12.4 9.5 12.8 11.5 6.7 9.9 9.4 9.6 12.2 11.9

india 6.5 12.3 11.0 6.1 9.0 8.3 5.2 8.3 7.7 6.4 9.5 8.9

Source: authors’ calculations based on different NSS rounds. 
Note: — = data not available. BPL= below poverty line; aPL = above poverty line.

TAbLE 2A.2 (continued)

TAbLE 2A.3 Trends in consumption shares of major pulses in 
different states of India, 1988–2009 (percentage of share of total 
pulses consumption)

State Major pulses
1988 
(%)

1999 
(%)

2009 
(%)

Change (%) 
(1988–2009)

arunachal Pradesh Lentil 42.2 33.7 44.5 2.3

 Green gram 11.4 7.9 11.5 0.1

 Chickpea 10.6 5.1 13.6 3.0

 Pigeon pea 10.1 4.4 8.6 −1.5

andhra Pradesh Pigeon pea 46.7 53.4 54.2 7.5

 Black matpe 13.8 15.7 17.0 3.2

 Green gram 20.0 15.6 11.9 −8.1

 Chickpea 11.4 11.1 10.9 −0.5

assam Lentil 57.0 67.6 56.5 −0.5

 Green gram 14.3 12.9 10.7 −3.6

 Chickpea 7.2 4.9 11.0 3.8

Bihar Lentil 34.5 41.7 31.1 −3.4

 Chickpea 21.1 23.7 33.7 12.6

 Pigeon pea 14.6 14.3 11.5 −3.1

 Green gram 6.6 9.9 10.0 3.4

Chhattisgarh Pigeon pea 24.3 40.4 48.3 24.0

 Chickpea 17.7 6.8 18.2 0.5

 Black matpe 18.4 16.6 14.1 −4.3
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State Major pulses
1988 
(%)

1999 
(%)

2009 
(%)

Change (%) 
(1988–2009)

Delhi Chickpea 29.4 36.9 36.8 7.4

 Pigeon pea 16.3 14.5 13.6 −2.7

 Green gram 15.2 16.5 15.6 0.4

 Lentil 13.9 14.7 15.1 1.2

 Black matpe 13.0 9.3 6.5 −6.5

Gujarat Pigeon pea 36.7 41.2 41.0 4.3

 Green gram 27.3 28.6 22.3 −5.0

 Chickpea 19.4 19.2 23.8 4.4

haryana Chickpea 50.9 44.4 50.9 0.0

 Green gram 18.5 19.5 17.7 −0.8

 Lentil 13.6 15.8 13.3 −0.3

 Black matpe 10.5 10.9 8.3 −2.2

himachal Pradesh Chickpea 36.0 36.7 44.7 8.7

 Black matpe 23.4 20.5 18.2 −5.2

 Lentil 13.9 11.6 7.0 −6.9

 Green gram 8.0 8.7 7.1 −0.9

Jammu and Kashmir

Chickpea 30.3 28.2 36.7 6.4

 Green gram 16.4 13.2 15.6 −0.8

 Black matpe 18.9 18.6 12.3 −6.6

 Lentil 3.9 4.1 5.1 1.2

Jharkhand Chickpea 27.1 19.0 33.6 6.5

 Pigeon pea 28.6 28.9 23.2 −5.4

 Lentil 17.9 32.5 22.2 4.3

Karnataka Pigeon pea 38.6 44.1 41.7 3.1

 Chickpea 14.9 15.7 19.6 4.7

 Green gram 12.3 11.1 10.8 −1.5

 Black matpe 7.4 9.9 11.0 3.6

Kerala Chickpea 16.4 18.7 26.1 9.7

 Pigeon pea 21.3 19.9 18.6 −2.7

 Green gram 20.3 21.8 18.2 −2.1

Madhya Pradesh Pigeon pea 34.9 42.0 39.8 4.9

 Chickpea 27.0 23.1 26.9 −0.1

 Green gram 12.7 11.7 13.9 1.2

(continued)
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State Major pulses
1988 
(%)

1999 
(%)

2009 
(%)

Change (%) 
(1988–2009)

Madhya Pradesh Lentil 9.2 10.4 7.6 −1.6

 Black matpe 8.8 6.9 7.4 −1.4

Maharashtra Pigeon pea 38.1 44.0 38.7 0.6

 Chickpea 25.6 22.4 26.8 1.2

 Green gram 14.3 15.2 15.5 1.2

 Lentil 5.3 6.6 6.0 0.7

 Black matpe 5.3 4.7 6.5 1.2

Manipur Peas 23.3 26.9 24.9 1.6

 Lentil 15.9 20.4 17.0 1.1

 Chickpea 6.3 8.0 28.0 21.7

 Pigeon pea 12.7 3.0 4.4 −8.3

 Green gram 14.7 3.8 3.1 −11.6

 Black matpe 6.5 5.6 5.7 −0.8

Meghalaya Lentil 75.3 76.8 58.4 −16.9

 Green gram 13.1 7.8 16.5 3.4

 Chickpea 3.9 4.3 14.6 10.7

Mizoram Lentil 56.0 70.0 75.3 19.3

 Peas 12.6 8.2 2.9 −9.7

Nagaland Lentil 77.0 54.4 42.1 −34.9

 Green gram 10.1 2.8 2.7 −7.4

 Chickpea 0.3 5.9 21.1 20.8

Odisha Green gram 41.0 30.6 25.9 −15.1

 Pigeon pea 24.6 30.6 29.3 4.7

 Chickpea 4.4 8.6 16.2 11.8

 Lentil 9.1 13.4 5.2 −3.9

Punjab Chickpea 34.4 38.3 48.4 14.0

 Green gram 22.9 22.1 19.0 −3.9

 Lentil 17.9 18.2 12.6 −5.3

 Black matpe 13.8 10.3 12.0 −1.8

Rajasthan Chickpea 46.3 43.1 48.0 1.7

 Green gram 28.1 29.2 28.6 0.5

 Lentil 7.1 7.6 7.4 0.3

 Black matpe 9.0 11.4 7.4 −1.6

 Pigeon pea 3.9 5.1 5.4 1.5

TAbLE 2A.3 (continued)
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State Major pulses
1988 
(%)

1999 
(%)

2009 
(%)

Change (%) 
(1988–2009)

Sikkim Lentil 51.4 54.4 46.1 −5.3

 Green gram 11.6 5.6 3.2 −8.4

 Chickpea 3.5 10.7 15.3 11.8

tamil Nadu Pigeon pea 42.9 40.1 40.4 −2.5

 Black matpe 26.5 28.6 29.5 3.0

 Chickpea 12.7 12.9 13.5 0.8

 Green gram 7.6 8.8 6.9 −0.7

tripura Lentil 71.2 79.6 82.4 11.2

 Green gram 13.9 9.6 7.3 −6.6

uttarakhand Chickpea 16.8 22.9 33.0 16.2

 Pigeon pea 21.3 20.7 17.8 −3.5

 Lentil 22.6 22.6 14.0 −8.6

 Black matpe 17.3 12.1 10.7 −6.6

uttar Pradesh Pigeon pea 41.4 36.3 29.2 −12.2

 Chickpea 21.9 15.3 21.5 −0.4

 Black matpe 14.0 14.3 10.6 −3.4

 Lentil 11.0 13.1 8.3 −2.7

 Peas 5.3 15.1 24.6 19.3

West Bengal Lentil 49.8 59.6 51.6 1.8

 Green gram 19.0 18.7 15.1 −3.9

All India

Pigeon pea 26.8 27.8 25.4 −1.4

 Chickpea 20.8 19.5 24.8 4.0

 Lentil 14.6 16.5 13.7 −0.9

 Green gram 13.6 13.4 12.1 −1.5

 Black matpe 10.7 10.8 11.0 0.3

 Peas 2.2 3.7 5.3 3.1

Source: authors’ calculations based on different NSS rounds.
Note: the shares of different pulses in states remains nearly same in the 68th round as in the 
66th round.
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TAbLE 2A.4 Trends in protein intake from pulses across rural and urban 
households in Indian states, 1988–2009 (in grams per capita per day)

State

Rural households Urban households

1988 2009 Change (%) 1988 2009 Change (%)

arunachal Pradesh 4.0 3.9 −2.4 12.8 4.5 −64.4

(4.7) (6.0) (15.6) (5.9)

andhra Pradesh 6.3 5.2 −17.3 7.0 6.2 −10.9

(11.2) (7.7) (13.6) (8.0)

assam 5.9 4.2 −28.9 8.1 4.9 −39.6

(10.9) (7.0) (14.5) (7.2)

Bihar 9.3 4.5 −52.0 8.5 4.9 −42.4

(13.5) (6.9) (13.3) (6.6)

Delhi 8.7 4.6 −46.9 10.3 4.9 −51.8

(9.9) (7.7) (14.4) (5.4)

Jharkhand 7.2 4.2 −41.8 8.5 5.3 −37.8

(12.7) (7.1) (14.2) (7.7)

Gujarat 7.2 5.3 −25.9 8.9 6.1 −31.1

(11.2) (8.3) (15.2) (9.7)

haryana 6.8 4.6 −31.7 7.1 5.0 −29.4

(7.6) (5.7) (10.5) (5.6)

himachal Pradesh 10.4 9.1 −13.0 12.5 9.2 −26.7

(12.7) (10.3) (15.9) (10.5)

Jammu and Kashmir 5.2 4.1 −20.8 4.7 4.1 −12.9

(7.2) (5.4) (7.1) (5.3)

Karnataka 7.8 5.3 −32.6 8.0 5.9 −26.0

(12.9) (8.3) (14.6) (7.6)

Kerala 4.0 4.6 13.5 4.7 4.8 2.3

(7.3) (6.3) (8.8) (6.4)

Madhya Pradesh 10.2 5.5 −46.2 9.3 5.8 −37.0

(13.7) (8.3) (14.2) (8.4)

Chhattisgarh 8.2 5.5 −33.7 10.3 6.9 −33.3

(14.3) (9.4) (17.0) (10.1)

Maharashtra 8.6 6.6 −22.8 9.4 6.6 −30.1

(13.4) (9.8) (15.5) (8.4)

Manipur 6.2 2.8 −54.2 6.7 2.5 −62.7

(10.7) (5.1) (11.8) (4.5)

Mizoram 7.2 4.0 −44.9 10.3 4.7 −54.2

(12.2) (6.5) (15.0) (7.6)
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State

Rural households Urban households

1988 2009 Change (%) 1988 2009 Change (%)

Nagaland 6.5 3.0 −54.1 6.8 3.3 −51.8

(9.8) (4.3) (10.7) (5.0)

Odisha 4.5 4.4 −3.0 7.0 5.1 −26.3

(8.2) (7.4) (11.8) (7.3)

Punjab 8.5 5.9 −29.9 8.2 6.3 −23.0

(9.8) (8.2) (12.6) (9.3)

Rajasthan 5.2 3.1 −40.1 6.2 3.4 −43.9

(5.9) (4.2) (8.6) (4.9)

Sikkim 4.5 3.6 −21.3 6.8 4.4 −34.9

(8.8) (5.5) (12.2) (7.4)

tamil Nadu 6.0 6.6 −10.2 7.4 7.0 −4.6

(11.9) (9.8) (15.5) (8.4)

tripura 4.8 3.5 −27.9 5.8 4.4 −22.8

(8.3) (4.9) (10.0) (5.7)

uttar Pradesh 9.7 5.7 −41.4 8.1 5.4 −32.9

(12.5) (8.2) (12.2) (8.0)

uttrakhand 8.8 6.1 −31.4 10.7 6.2 −41.5

(11.4) (8.6) (16.0) (8.4)

West Bengal 4.3 3.4 −21.5 5.6 3.7 −33.7

(7.5) (5.3) (9.9) (5.1)

Source: authors’ calculations based on different NSS rounds.
Note: Figures within the parentheses indicate share of pulses in total protein intake. Please see 
table 2.1 for the 2011– 2012 figures for protein intake from pulses.
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TAbLE 2A.5 Trends in protein intake from pulses by poor and rich 
households in Indian states, 1988–2009 (in grams per capita per day)

State

Poor households Rich households

1988 2009 Change (%) 1988 2009 Change (%)

arunachal Pradesh 2.4 2.3 −4.4 6.8 5.1 −25.1

(5.4) (5.7) (6.6) (6.0)

andhra Pradesh 3.6 3.2 −10.9 9.2 6.9 −24.4

(9.0) (7.5) (13.7) (8.0)

assam 4.1 2.6 −36.5 9.4 5.9 −36.9

(9.5) (6.0) (13.8) (7.7)

Bihar 6.8 3.4 −50.8 14.5 6.2 −57.1

(12.2) (6.4) (15.6) (7.2)

Chhattisgarh 5.5 3.6 −33.9 14.5 7.6 −47.4

(12.0) (8.2) (18.5) (10.4)

Delhi 5.7 3.8 −32.7 11.6 5.2 −55.3

(11.7) (9.4) (14.2) (5.0)

Jharkhand 4.5 3.0 −33.5 13.0 6.3 −51.5

(9.8) (6.7) (16.8) (7.8)

Gujarat 5.9 3.9 −34.1 10.4 7.6 −27.4

(11.8) (8.1) (13.6) (9.6)

haryana 4.0 3.1 −22.3 8.5 5.5 −35.4

(7.4) (5.6) (8.8) (5.6)

himachal Pradesh 6.7 5.8 −13.9 13.2 10.0 −24.3

(11.1) (9.9) (14.2) (10.2)

Jammu and Kashmir 3.9 2.9 −24.0 6.3 4.7 −24.7

(6.9) (5.7) (7.6) (5.4)

Karnataka 5.2 4.0 −23.3 11.2 6.5 −42.1

(11.8) (9.1) (14.9) (7.3)

Kerala 1.6 2.0 22.5 7.0 5.6 −19.9

(4.5) (5.6) (9.5) (6.4)

Madhya Pradesh 6.6 4.2 −37.5 14.4 6.9 −51.9

(11.8) (8.5) (15.7) (8.5)

Maharashtra 6.6 4.5 −31.6 11.8 7.6 −35.1

(12.8) (9.2) (15.5) (8.9)

Manipur 3.6 2.1 −42.8 8.1 3.3 −58.5

(8.2) (4.7) (12.5) (4.8)

Meghalaya 2.0 1.5 −23.7 5.3 2.4 −55.2

(4.3) (3.4) (9.0) (3.5)
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State

Poor households Rich households

1988 2009 Change (%) 1988 2009 Change (%)

Mizoram 3.7 2.1 −42.1 9.0 5.2 −42.4

(8.4) (5.1) (13.7) (7.6)

Nagaland 1.7 2.0 22.1 6.9 3.6 −48.2

(4.4) (4.0) (10.8) (4.5)

Odisha 2.8 2.8 0.2 9.9 6.0 −39.1

(6.2) (6.5) (12.7) (7.8)

Punjab 5.3 4.3 −20.1 9.8 6.9 −29.7

(10.4) (9.3) (10.8) (8.5)

Rajasthan 3.0 2.0 −31.0 8.3 3.9 −52.9

(4.7) (3.8) (8.2) (4.7)

Sikkim 3.9 2.3 −41.5 7.1 4.2 −40.9

(9.3) (4.7) (10.9) (5.8)

tamil Nadu 3.5 4.4 24.1 11.2 7.8 −30.6

(9.7) (10.9) (16.6) (8.5)

tripura 3.0 2.3 −23.4 6.3 4.3 −31.9

(7.1) (4.8) (9.3) 5.3

uttrakhand 5.9 4.3 −26.9 11.4 7.1 −37.2

(10.0) (9.0) (13.1) (8.3)

uttar Pradesh 6.5 4.2 −35.8 13.2 7.1 −46.6

(10.8) (7.7) (13.9) (8.5)

West Bengal 3.3 2.2 −33.0 6.9 4.3 −37.0

(7.3) (5.2) (9.2) (5.1)

Source: authors’ calculations based on different NSS rounds.
Note: Figures within the parentheses indicate share of pulses in total protein intake.
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