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Making Pulses Affordable Again
Policy Options from the Farm to Retail in India

P K JOSHI, AVINASH KISHORE, DEVESH ROY

While outlining strategies to increase availability of
pulses at affordable prices, it is argued that increasing
domestic production of pulses is the only option. Access
to one or two protective irrigation sources during the
growing season can lead to sizeable increases in pulse
production. The har khet ko paani initiative should give
priority to pulse-producing areas. The minimum support
price, without procurement, helps traders more than
farmers because it acts as a focal point for tacit collusion
among traders. Including subsidised pulses in the public
distribution system has only a small effect on
consumption of pulses. We suggest investing in research
and extension, aggregating into farmer producer
organisations, and paying growers or growing areas for
the ecosystem services offered by pulses.
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ulse prices have been rising since the last three years till

the first half of 2016, and only in the second half of the

year have they somewhat moderated. This has resulted
in further decline in pulse consumption from an already low
level. An average Indian consumed 60 grams of pulses per day
in the 1950s. Today, the per capita consumption is down to 38
gm per day. Pulses have the highest price elasticity of demand
among foodgrains (Kumar 2016), and the data from consump-
tion expenditure surveys conducted by the National Sample Sur-
vey Office (Nsso) show that the rise in retail price is a major
reason for declining consumption (Figure 1, p 38).

Rapidly rising prices of pulses have also contributed dispro-
portionately to the rise in the relative price of food. An average
Indian household spends only 6%—7% of the total food budget
on pulses and pulse products, but pulses have accounted for
more than 40% of inflation in food prices in the last two years
(Sekhar and Bhatt 2016a, 2016b). Pulses are an important
source of protein and complex carbohydrates in the Indian
diet. Expensive pulses make Indian diets less healthy (Reddy
2004) and less affordable, and their shrinking availability is a
concern for nutrition as well as inflation.

Pulses have a positive income elasticity of 0.7, and this is
highest for the poorest households (Kumar 2016). Consump-
tion of pulse-based snacks is also rapidly rising with urbanisa-
tion and the rise in disposable incomes. The direct and
indirect demand for pulses as dal (primary processing) and
processed items involving secondary processing should there-
fore increase as India becomes richer and more income
accrues to poor households. If so, we can expect further
increases in pulse prices in the years to come, unless
availability increases.

Stagnant Production and Productivity of Pulses

Unlike those of rice and wheat, the production and producti-
vity of pulses have registered very slow growth in India over
the last five decades. Pulse production remained stagnant at
around 14 million tonnes annually for decades, from the 1950s
to the early years of this century. It increased to 17-18 million
tonnes in 2013-14, where it has hovered ever since. The increase
in production has been slow in other parts of the world too
(Joshi and Rao 2016). Thus, the availability of pulses in India
as well as in the global markets has not kept pace with the
rising demand. Moreover, the recent increases in pulse pro-
duction have often been reversed by repeated droughts in
large parts of India in the last two years.
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Figure 1: Rising Prices and Declining Consumption of Pulses in India
(1983 t02011-12)
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Source: Consumption expenditure survey data, NSSO, various years.

Weak Supply Response to Rise in Prices

The effect of prices on supply is a function of the level of
increase in prices and its transmission to farmers. It also is a
function of whether or not the price change is large enough to
cover the associated production and marketing risks. Our rese-
arch shows that the production of pulses in India has not been
very responsive to rises in minimum support prices (MsPs) or
even in farm harvest prices. Farmers increase the area under
pulses and intensify its production only when they expect a big
rise in prices. Small price increases get ignored because of high
relative risks in pulse production.

On the other hand, non-price factors, such as droughts, have a
big impact on pulse production. Of the area under pulses, 88% is
rain-fed, and a large part is drought-prone (Reddy 2004). Depend-
ence on the monsoon makes cultivating pulses riskier than cereals
even in irrigated areas. Paradoxically, provision of irrigation has
not helped increase the production of pulses. Once farmers have
access to assured irrigation, they switch from pulses to other
crops. Over time, as irrigated area has increased, cultivation of
pulses has been shifting to rain-fed areas (Tables 1a and 1b).

Tables 2a and 2b (p 39) show the percentage changes in area
under chickpeas and pigeon peas, respectively, over time and
across different states of India. Irrigation seems to discourage
pulse crops because of cereal crops’ higher responsiveness to
irrigation, and their low production and price risk. For example,
in the irrigated northern zone (the principal area for chickpea
consumption), the area devoted to chickpeas has declined con-
tinuously from before the green revolution to the present. In the
southern zone, Andhra Pradesh has seen a significant expansion in
chickpea area over the years. Over time, however, the number of
states in which the area under pulses increased is far less than
the number of states in which it decreased (Inbasekar et al 2015).

For both chickpeas and pigeon peas, Andhra Pradesh, Kar-
nataka, Madhya Pradesh and Maharashtra are the only states
where cultivated area has increased. Importantly, states from
the heavily irrigated northern zone of India are not on this list.
The area under pulses has steadily declined in both northern
and eastern India in places with better access to irrigation. The
area under pulse cultivation has remained stagnant in Gujarat,
Rajasthan and Tamil Nadu.

Improvement in the quality or yield potential of pulse seeds
has also lagged behind that of cereals, and private-sector
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companies are conspicuous by their absence in the pulse seed sec-
tor. On the other hand, the private sector is very active in crops
like maize, sorghum, and pearl millet. Private companies also
provide extension services to farmers to boost their sales. The
role of private sources of extension has become important in
India as public extension has declined in its reach and impact.
Pulses, unfortunately, do not benefit from private sector par-
ticipation, especially in seed production and extension efforts.

Need for Concerted Policy Efforts for Pulses

Pulses are an important source of complex carbohydrates and
the main source of non-cereal protein for poor Indian families.
They are also the cheapest source of non-cereal protein in
India (Table 3, p 39). Thus an increase in pulse prices raises
concerns for both nutrition and food price inflation. But the

Table 1a: Changes in Chickpea Area (%)
State 196070 1971-90 1991-2000 2001-10

Northern zone

Haryana -34.1 -54.5 -40.7 -61.3

Himachal Pradesh -477 -59.3 -64.92 -56.7

Punjab -53.1 -85.4 -83 -734

Uttar Pradesh -15.2 -40.6 -35.5 -35.2
Southern zone

Andhra Pradesh -24.2 -33.5 189.7 313.1

Karnataka 34.2 4.4 54.5 127.5

Tamil Nadu 375 64.5 331 -12.4
Eastern zone

Assam — 73.3 -23.08 -31.2

Bihar -50.06 -38.02 -34.31 -42.9

Odisha 19.3 98.09 -26.8 233

West Bengal -14.5 -74.4 -41.05 -9.02
Western zone

Gujarat -65.7 95.6 42.7 54.5

Maharashtra -13.1 60.6 375 48.4

Rajasthan -20.7 -13.6 93.1 -43.7
Central zone

Madhya Pradesh 31 344 21.6 6.9

All India -21.6 -18.4 17.6 6.4
— =datanotavailable.
Source: Directorate of Economics and Statistics, 1950—-2010 (2012).
Table 1b: Changesin Pigeon Pea Area (%)
State 1960-70 1971-90 1991-2000 2001-10
Northern zone

Haryana — 411.6 -30.18 -5.9

Punjab — — -60.58 -41.7

Uttar Pradesh -5.25 -17.55 -13.07 -24.4
Southern zone

Andhra Pradesh 12.1 93.4 12.1 19.5

Karnataka -1.9 70.2 -2.5 339

Tamil Nadu -6.5 187.7 -48.8 -63.05
Eastern zone

Assam 83.3 119.09 -11.6 -17.3

Bihar -7.8 -59.9 -74 -54.2

Odisha 163.4 3073 -4.09 -3.1

West Bengal 26.8 -83.5 -45.6 -73.1
Western zone

Gujarat 15.9 276.9 6.6 -284

Maharashtra 11.9 41.9 16.1 73

Rajasthan 1.2 4.4 337 -42.6
Central zone

Madhya Pradesh 30.6 -9.6 -19.8 -6.7
All India 8.2 32.5 -1.8 33

Note and Source same as Table 1a.
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Table 2a: Chickpea Area Allocation across States in Recent Years

Table 3: Protein Contribution and Its Cost across Food

Area ('000 hectares)

NSS 66th Round NSS 68th Round Protein (in grams)

State/Union Territory 2010-1 2011-12 2012-13 2013-14 2014-15 (July 2009-June 2010) (July2011-June 2012) per Unitof
Andhra Pradesh 475.0 480.0 569.0 4721 342.0 % perkg of Protein % perkg of Protein Food Item
Assam 18 18 17 21 21 Food Item Rural Urban Rural Urban
Bihar 50.8 593 61.5 61.3 600  Pulses
. Pigeon peas 317 341 260 290 223
Chhattisgarh 2519 241.6 266.8 276.5 280.6 c ; & o7 = o= 08
Gujarat 176.0 240.0 172.0 247.0 161.0 ram, split
Haryana 12,0 790 470 830 650  _Gram, whole 173 208 200 237 208
Himachal Pradesh 0.6 0.7 0.5 0.5 04  _Greengram 272 288 259 284 245
Jammu and Kashmir 0.2 0.1 0.2 — — Lentils 244 254 208 223 251
Jharkhand 69.9 127.5 1383 155.8 160.7 Black gram 236 263 235 259 240
Karnataka 959.0 803.0 9690  946.0 939.0  Animal-sourcefoods
MadhyaPradesh 31121 30437 31287 31601 28530  _Mik(itres) 462 558 613 731 40
Maharashtra 14380 10510 11200  1,820.0 14270  _E9gs (number) 387 382 447 437 8
Odisha 41.9 39.0 412 47.2 473 Fish/prawns 499 622 611 758 140
Punjab 21 20 20 19 18 Goat/meat/mutton 823 907 1,094 1,220 226
Rajasthan 1,783.3 14339  1,2529 19235 1,256.3 Chicken 397 412 447 463 259
Tamil Nadu 7.3 8.6 7.0 8.9 6.8  Cereals
Telangana 109.0 85.0 112.0 13.9 59.0 Rice—PDS 47 4 61 79 75
Uttar Pradesh 570.0 577.0 604.0 577.0 558.0 Rice—market 223 301 247 320 75
Uttarakhand 0.5 1.0 0.5 0.8 0.7 Wheat—PDS all 53 40 52 121
West Bengal 221 233 25.1 24.9 26.2 Wheat—other sources 102 125 102 132 121
AllIndia 9,185.6 8,299.1 8,521.8 99274 8,251.1 Coarse cereals
— =datanotavailable. Pearl millet 109 64 115 144 97
Note and Source: Directorate of Economics and Statistics (2015). Sorghum 13 264 214 254 104
Table 2b: Pigeon Pea Area Allocation in States in Recent Years Finger millet 148 180 182 201 73
State/Union Territory Area ('000 hectares) PDS = public distribution system.
2010-1 2011-12 2012-13 2013-14 2014-15 Source: National Sample Survey, 66th and 68th rounds.

Qndhra Pradesh 29;‘? 182'(7) ZOZ‘Z 182‘? 15;‘? increases in prices to foster a significant supply response. This sup-

ssam . . .| . . ST . . . o .
Bihar %0 Y 21 19 100 Plyrigidity in pulses makes.lt more challenging to st.ab.lhse prices.
Chhattisgarh 550 541 521 509 531 Could trade help? India imports nearly 5 million tonnes
Gujarat 277.0 244.0 228.0 210.0 2140  of pulses annually from other parts of the world, making it
Haryana 25.0 18.0 15.1 94 6.1  the world’s largest importer.! Our analysis, however, shows
Himachal Pradesh 0.0 0.0 0.0 — 00 that importing pulses does not cool down their prices (Negi
Jharkhand 1038 113.9 1957 196.8 1959 and Roy 2015). At best, it helps arrest the rate of price rise.
Karnataka 891.0 767.0 660.0 824.0 728.0 There is onlv a limited Iv of pul loball d Ket
cerala 20 r . 0o 03 ere is only a limite supP y of pulses go a 3{, an I.nar ets
Madhya Pradesh 4875 5349 5305 4640 5710  arenotable to supply them in large quantities quickly given the
Maharashtra 1,302.0 1,233.0 1,180.0 1,141.0 12100  size of India’s demand. Moreover, prices rise quickly in the
Odisha 1354 1421 1409 1389 1379 world markets whenever there is a scarcity in India, the largest
Punjab 4.2 30 31 29 26 consumer and importer of pulses in the world.
Rajasthan 21.3 191 16.8 14.5 13.2 India’s imports of pulses have increased rapidly over the last
Tamil Nadu 35.8 36.0 396 59.6 724 f . ity and i lue. O Its show that
Telangana 3414 299.0 2754 263.5 2200 ew Yearf.—-m quantity and 1n value. Yur resy §S .OW a ?X'
Uttar Pradesh 3440 3200 3110 3010 2870  pansion in imports has mostly been on the intensive margin,
Uttarakhand 1.7 2.0 3.0 34 36  where, to a large extent, higher prices have been a factor in the
West Bengal 1.6 13 14 1.5 21 increased value of imports in real terms. Given the global situ-
All India 4,366.7 4,007.4 3,892.9 39044  3,8535

Note and Source same as Table 2a.

increase in price itself has not triggered any major increase in
production due to technological and market constraints.
Therefore, we need special policy efforts to increase the pro-
duction and availability of pulses in India and make them
more affordable to consumers.

Imports: A Limited Option

Pulse prices have been high and volatile in recent years. As dis-
cussed earlier, the production of pulses shows only limited
response to a rise in prices due to the absence of any technology
breakthrough and the riskiness of the crop (grown in rain-fed
conditions with high incidence of pests) that requires large

Economic & Political WEEKLY JANUARY 7, 2017 VOL LII NO 1

ation, India continues to rely on only a few countries for imports.
Therefore, while trade helps and should be encouraged, there
seem to be limited international markets that can meet India’s
demand, especially if one or more of the large exporters expe-
riences a shock. Diversification across exporters is surely need-
ed for India’s pulse imports. Recent policy moves to grow puls-
es elsewhere, like in Mozambique and Myanmar, are welcome,
but obtaining pulses at reasonable prices and protecting

EPW is grateful to Surinder S Jodhka and P S Vijayshankar, the Guest
Editors of this issue of the Review of Rural Affairs. The members
of the advisory group of editors for the biannual Review of Rural
Affairs are Ramesh Chand, Surinder S Jodhka, Duvurry Narasimha
Reddy and P S Vijayshankar.

39



REVIEW OF RURAL AFFAIRS

against idiosyncratic shocks in a few countries would require a
much larger set of exporters.

Consumer Subsidies

States like Andhra Pradesh, Himachal Pradesh, Telangana and
Tamil Nadu have added pulses to the basket of subsidised
goods sold through the public distribution system (pps). There
is an increasing demand to diversify the cereals-only pps bas-
ket to make it more nutrition sensitive. Our research, however,
shows that adding subsidised pulses to the pps basket leads to
only a small increase in household consumption and an almost
negligible net nutritional impact (Chakrabarti et al 2016).
Table 4 shows that when households in the Mehboobnagar
district of Telangana received 10 kilograms (kg) of subsidised
pigeon peas from pDs shops over the 2008 calendar year, their
total consumption of pulses increased by only 2.9 kg per family
per year. They responded to the pbs provision of pigeon peas
by reducing their market purchases of this and other pulses by
3.8 kg and 2.4 kg respectively.

Table 4: Impact of Inclusion of Pigeon Peas in PDS in Telangana and
Maharashtra on Household Consumption of Pulses, 2008

Variable Total Consumptionof ~ Pigeon
PigeonPeasinkg  Peasfrom

Total Pulses Total
Otherthan Pulse

(Market+PDS)  MarketinKg PigeonPeas Consumption
Impact of 10 kg subsidised
pigeon peasin PDS 6.222%%% -3 847*** D 370*** 2904%**
Constant 1172 11.73%%% 10.6T***  33.94***
Observations 1,266 1,266 1,266 1,266
R-squared 0.150 0.087 0.391 0.289
Number of households 685 685 685 685

*** Significant at 1% level.
Source: Authors’ own calculation using Village Dynamics in South Asia data from Telangana
and Maharashtra.

States that have added pulses to the pps provide only 1-2 kg
of subsidised pulses per month per family. The quantity of
pulses provided will have to increase manifold to have any
substantial impact on total consumption and nutrition. There
are not enough pulses available in India or in the world to sup-
port such a policy. Unlike rice and wheat, we face a scarcity of
pulses. So subsidising pulses on a large scale does not seem to
be a feasible option to increase their consumption. Pulse con-
sumption will increase sustainably only if availability increases.
When it comes to pulses, there is no option, it seems, but to
increase total production in India and in the world.

Low Substitution among Pulses

An interesting aspect of the pulse consumption pattern in India is
that there is very little substitution among different types of
pulses. Nutritionally, pulses are similar to each other, but Indian
consumers show strong preferences for specific pulses. For
example, households in southern India would not switch from
white lentils and pigeon peas to chickpeas even if the latter

Table 5: Elasticity of Substitution among Major Pulses

Chickpeas Pigeon Peas Mung Beans Black Gram Lentils
Chickpeas -0.92 0.07 0.02 0.02 -0.19
Pigeon peas 0.06 -0.86 0.05 0.04 -0.28
Mung beans -0.08 -0.097 -1.05 -0.03 -0.04
Black gram -0.06 -0.08 -0.04 -1.02 0.19
Lentils 0.025 0.05 0.01 0.02 -1.10

Source: Kumar and Joshi (2016).
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Figure 2: Supply, Demand, MSP and Farm Gate Prices for Deficit Crops Such
asPulses
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were available at a comparatively low price. The elasticity of
substitution among different pulses is near zero (Table 5). This
implies that increasing the overall availability of pulses is not
sufficient. We need research and policy support to increase the
production and availability of all the main pulses together.

Minimum Support Prices

The Government of India has tried to incentivise pulse produc-
tion and productivity by raising its Msp. On a couple of occasions,
the msp was increased quite substantially. For example, the
MmsP of pulses has increased by more than 50% in the last five
years. For the 2015-16 crop year (July-June), the agriculture
ministry announced up to a 6% increase in Msp, including a
bonus of ¥200 per quintal. With the increase, the msp of urad
(black matpe) touched 4,625 per quintal for 2015-16, compared
with 4,350 per quintal the previous year. Still, we have not
seen a commensurate supply response to increases in the Msp.

Based on the recommendations of the Commission for Agri-
cultural Costs and Prices (cacp), India’s Department of Agricul-
ture and Cooperation declares mMsp for 22 crops before their
sowing seasons each year. The msp is aimed at giving farmers a
guaranteed price and an assured market to protect them from
price fluctuations. The guaranteed price and assured market
are expected to encourage higher investment in and adoption
of modern farming practices. With this motivation, Msps for rice
and wheat were started with the introduction of high-yielding
varieties, amid fears that a glut on the market would adversely
affect farmers. These two commodities are now in surplus, and
MsPs are also set for several deficit crops, such as pulses.

With mMsps announced based on the recommendations of
CACP, we argue that it makes a difference whether the crop is
in surplus (supply greater than demand at mMsp) or is in deficit
(demand greater than supply at the announced msp). For crops
such as pulses, the demand is usually greater than the supply
at the announced msp—that is, there is a deficit, as shown in
Figure 2. There are three possible cases of supply: (i) perfectly
inelastic supply, shown as line cp in the figure; (ii) elastic supply,
shown as sT; and (iii) piecewise elastic supply, shown as cFT.
The piecewise inelasticity in supply can come from several
factors such as lack of substitutes in production or lack of
inputs. Depending on the season and area, there are compet-
ing crops for pulses, for example, soybean in Maharashtra,
wheat in several states, cotton in some states, and some other
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commercial crops such as chilies. In the case of pulses, the
channel that we believe is salient is the riskiness where unless
price rise covers for risk premium, the supply response may
not be there. Only when the size of price rise is substantive,
can one expect a supply response.

The reality of the market is that trade takes place between
farmers and traders at or around the Msp, with or without pro-
curement by the government. The easiest way to understand
the situation of a deficit crop is by considering a perfectly ine-
lastic supply. Referring to Figure 2, if Msp = m1, farmers receive
much less than the potential price given by the demand curve
equal to m3. Under all Msps up to M3, for the quantity given by
sc, the farmer should be receiving prices higher than the msp.
For example, at an MsP of M1, the farmer gets less per unit by the
amount represented by line pG. Above m3, the crop will be not a
deficit commodity but a surplus one. If the MsP is announced
prior to sowing and brings in a supply response, then the curve
will shift to the right, but farmers will still get a lower price than
without the mMsp unless the Msp is raised significantly; to the level
of M3 or a corresponding level in relation to the new supply curve.

Even if the supply curve is inelastic domestically, imports could
compensate. In this case, there are two possibilities: (i) global
markets can bridge the deficit, or (ii) global markets are thin
and cannot meet the requirements. If the deficit is bridged with
imports, then there may not be a gap between the msp and the
potential price. If global markets are insufficient, the wedge be-
tween the actual and potential farm gate price will be sus-
tained. With a piecewise elastic supply or an inelastic supply,
an Msp higher than M1 and lower than M2 or M3 (depending on
the case) should not transmit to market prices. It will do so only
if traders’ margins are unchecked. With an elastic supply (sT in
Figure 2), a higher msp can affect the level of excess demand
more than in the inelastic case, and also can affect market price.

Until now we have assumed that the seller’s price is at the
MsP. Given the production deficit at the msp, should not the
price at which farmers sell to traders rise higher? Given the
nature of the market, we argue that it does not because the
Msp works as a focal point of tacit collusion among traders,
who offer farmers a price that is near the Msp. cacp data show
that farm gate prices for commodities like pulses are heavily
centred around the Msp (the variable is Msp—farm gate price in
Figure 2). This is true for all pulses and is positively skewed
when larger farmers’ realised prices are considered, represent-
ing the effects of bargaining power.

In this situation, increasing the msp would raise the farmer’s
price, and because there is no procurement, the fiscal costs are
nil. Moreover, this channel is independent of what the market
price is. If there is pass-through to the consumer price, the
government could mitigate the price rise by holding credible
stocks to calm the markets. It is also likely that the market
(retail) price is determined by supply and demand and is not a
function of the farm gate prices in the same period, given
short-run inelasticity. In addition, many times farmers find out
the msp after sowing, which also leads to inelasticity.

In the recent past, very few years have witnessed average
farm gate prices going below the msp. Over the last 17 years,
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Figure 3: Distribution of Farm Gate Prices
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the farm harvest price (fHP) of chickpeas has been around the
MsP or just little lower only once: in 2013-14. For pigeon peas,
the two prices have been similar only three times in the last 17
years: the FHP was marginally below the Msp in 2011-12 and
2012-13, and almost same in 2004-05. These are the years
with significant increases in the msp as well as spikes in im-
ports. Hence, it is not unreasonable to suggest that without the
announcement of Msps for pulses, the farm gate prices can
effectively rise because the tacit collusion among traders
(Rahman 2015) at the Msp can be broken.

Hence, price supports work differently for pulses than for
rice, wheat, or oilseeds as (i) unlike that of rice and wheat,
pulse production is less than the annual demand and there is
no procurement at the msp. Further, unlike oilseeds, there is
not much availability of pulses in the international markets
either, certainly not at much cheaper prices; (ii) even when the
Mmsp for pulses has been raised significantly, it has stayed be-
low the market price of pulses in every single year since 2000.

We contend that when the support price of pulses is near or
below the market price and the opportunities to import them
cheaply from other countries are limited, the Msp helps
traders more than producers. It acts as a focal point, or a
Schelling point,? for pulse traders to facilitate implicit collu-
sion at prices below what the market price otherwise would
be. Our results show clustering of farm gate prices around the
Mmsp (Figure 3) that is unlikely without this sort of tacit collu-
sion. It is possible that farmers may receive higher prices if
the msp were not announced and hence there were no anchors
for traders to collude around.

Aggregation via Farmer Producer Organisations

Behind the possibility of tacit collusion among pulse traders
lies also the asymmetry of bargaining power stemming from
low marketable surplus and inability to reap economies of
scale. Apart from technical constraints on raising pulse pro-
duction, we see small supply responses to rises in pulse prices
also because farmers receive only a small fraction (less than
50%) of what consumers pay in the market even when there is
very little processing or value addition as pulses travel from
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Figure 4:Yield Gap in Chickpeas (kg/hectare)
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farms to plates. Small landholdings and low productivity of
pulses mean that each farmer has a very small marketable sur-
plus, of a few bags. He or she faces high transaction costs and
has very little bargaining power in the market.

Aggregation of the small surpluses through producer
companies would help. For example, a recent case study in
Tamil Nadu shows that farmers’ realisation increased from
47% to 63% of the retail price of white lentils once the growers
organised themselves into a producer company (Angles and
Karunakaran 2016). A number of farmer producer organisa-
tions (FPos) have been organised for pulse growers across
different parts of India, but there is a large variation in their
performance. We need more research to understand how to
promote successful and viable Fpos that bring more benefits to
their members. Successful Fros will not only help in the mar-
keting of pulses but may also act as effective channels of ex-
tension to promote the use of better seeds, life-saving irriga-
tion, and best practices in pulse production.

One other change related to marketing that can bring bene-
fits is to free pulses from agricultural produce market commit-
tee (apmc) taxes. Under the apmc Act, all transactions are reg-
ulated to take place in government licensed wholesale markets
called mandis. The state governments then impose tax on all
transactions that take place. The buyers have to pay these taxes
and they can build it in their bids, which result in price markups.

Mandis in different states have different taxes. Some states,
like Haryana and Uttar Pradesh, have very high taxes (15%
and 19%, respectively). In the major pulse-producing state of
Madhya Pradesh, the taxes are as high as 9%. These taxes add
to increases in consumer prices and reduced farmer prices in
pulses, and they should therefore be done away with.

BridgeYield Gap and Increase Area under Pulses

There is a large yield gap in pulses. The realised yield is 40%—
100% less than the potential yield (Figures 4 and 5) (see Singh
and Saxena 2016 for details). Production of pulses can there-
fore increase by 4-5 million tonnes even with the existing
technologies if farmers follow the best practices. Low seed
replacement rates in pulses (about 30%) are another reason
for low productivity. We should target an average seed re-
placement rate of 40% by 2020. Pulse seed value chains are
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Figure 5:Yield Gap in Pigeon Peas (kg/hectare)
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almost lacking, and the few existing ones are notoriously inef-
ficient. The seed markets are fragmented, dominated by
numerous small players. Rather than selling certified or truth-
fully labelled seed, local traders sell grains as seed.

Farmers and even extension agencies struggle to get im-
proved seeds in adequate quantities when they need them.
The pulse seed sector is an understudied area of research and
policy. We need more research to identify bottlenecks and find
ways to ensure easy availability of good quality seeds to farmers.

The Indian Council of Agricultural Research and state agri-
cultural universities have developed new short duration varie-
ties of pulse seeds without compromising the yields. With
shorter duration, pulses can be competitive with cereals and a
pulse crop can be successfully introduced even in the rice—
wheat and rice-rice cropping systems. Reduced duration also
reduces the vulnerability of the crop to terminal droughts. We
need to promote wider adoption of these varieties through
effective extension and efficient seed value chains.

Apart from inadequate extension services that limit the
adoption of existing technologies, investment in research in
pulses itself is low compared to cereals, and private sector par-
ticipation is conspicuous by its absence. More r&D investments
are certainly needed. One way to attract investments is to use
a pull system of research, whereby large prizes are set up in
both the public and private sectors for developing technology
with the desired attributes. Given the limited interest shown
by the private sector and the lack of adequate progress in pulse
technology, it might be well to try a policy that Michael Krem-
er and colleagues suggested: an advance marketing commit-
ment (Kremer et al 2007). In the idea proposed by Kremer,
there is a level playing field and private and public sectors
compete to develop technology that meets predetermined
attributes and fetches them a sizeable prize. In this demand
pull system, the winner takes away a big prize but gives up
intellectual property rights so that the government can dis-
tribute the technology to farmers at affordable prices.

Har Khet Ko Paani: Protective Irrigation

We have seen that intensive irrigation leads farmers to switch
from pulses to other crops. However, provision of protective
irrigation can be a game changer in pulse production. The
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protective irrigation systems are designed and operate on the
principle that the available water has to be spread thinly over a
large area, in an equitable manner. The objective is to reach as
many farmers as possible, and to protect against crop failure
and famine. The amount of water a farmer would receive un-
der protective irrigation would be insufficient to cover full
crop water requirements on all of his land for an average rain-
fall year. The primary objective of protective irrigation thus
has an explicit social dimension (Jurriens et al 1996).

The har khet ko paani (water to every farm) initiative under
the Pradhan Mantri Krishi Sinchayee Yojana (pmMKksy) pro-
gramme should accord top priority to the provision of life-
saving irrigation in pulse growing areas. A similar provision
in the central Indian tribal region (extending from eastern
Gujarat in the west to Jharkhand and West Bengal in the east)
can help bring a part of the 11 million hectares of rice fallows
under pulses. Growing a second crop of pulses in the rice fal-
low areas will increase farmers’ income, reduce poverty in
the tribal areas, and help increase the availability of pulses in
the country.

We recommend that given the rising demand and prices
of pulses in India and the importance of pulses to human
and soil health, pmksy should prioritise pulse-growing areas
for investment. Access to even one or two life-saving irriga-
tions over the life of the crop can give a quantum boost to
pulse production and productivity, and reduce production
risks significantly. Thus, investment in life-saving irrigation
in pulse growing and rice fallow areas of India will in all
likelihood offer a high return on investment under PMKSY.
The uptake of irrigation of pulses would depend on the
conditionality built in irrigation programmes. Otherwise
farmers might migrate to other crops if irrigation were to
become available.

Paying Pulse Growing Areas for Ecosystem Services

Among protein-rich foods, pulses have the lowest carbon and
water footprint. In addition, pulses improve soil health by nat-
urally fixing atmospheric nitrogen in the soil; growing pulses
reduces the need for application of nitrogenous fertiliser, espe-
cially urea, in the subsequent crop. Thus, pulses provide valu-
able environmental services (Dudeja and Duhan 2005). Owing
to the country’s diverse agroclimatic conditions, pulses are
grown in India throughout the year. There are several benefits
from pulses that are particularly important, such as their role
in crop rotation and in intercropping, because they help im-
prove soil fertility by reducing soil pathogens and fixing nitro-
gen. Studies show that because of these factors, the yield of a
crop that follows pulses can increase by up to 20%-40%
(Pande and Joshi 1995).

Changes in soil fertility have been assessed for different
crops, for example, maize (Dwivedi et al 2015; Kumar et al 2015).
Lower usage of fertiliser, pesticide and irrigation further
makes pulses an environmentally sustainable crop group. Sad-
dled with a huge fertiliser subsidy burden and food safety
issues from excessive chemical use in farming, India can
benefit greatly from these roles of pulses.
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We need to assess the value of the environmental services
provided by pulse cultivation and devise mechanisms to re-
ward farmers or pulse growing areas for these ecosystem ser-
vices. Paying individual farmers may be logistically difficult,
but we can formulate ways to pay pulse growing areas by of-
fering them additional resources for investment in agriculture,
irrigation or extension in the same way that the Fourteenth
Finance Commission of India has offered states incentives to
maintain and increase area under forests.

Our suggestion has a parallel in the recommendations of
the committee set up under the chairmanship of the chief
economic advisor, Government of India. The committee sug-
gested an analytical framework for setting up of Msp in puls-
es that rests on three pillars: returns, risks and externalities.
The externalities component follows from the pulses’ role as a
provider of ecosystem services. The recommendation of the
committee is to reward individual farmer through an aug-
mented msp. What we propose here is an alternative at a
macro level, that is, by rewarding states for growing pulses
over other crops.

Conclusions

Pulses are important for the health and nutrition of Indian
households. Rising prices of pulses have led to high food price
inflation and nutritional concerns. Since India is by far the larg-
est producer, consumer, and importer of pulses, increasing do-
mestic production is essential. Imports can help, but unlike ed-
ible oil, options to import pulses at cheaper prices are limited.
Therefore, in the long run, there is no option but to increase
home production of pulses. Provision of life-saving irrigation
with water-harvesting structures may help increase pulse pro-
duction in India significantly. Therefore, we recommend that
pulse-growing areas and rice-fallow areas with high potential
to produce pulses should get priority under the PmMKsY.

Promoting adoption of shorter-duration pulse varieties and
varieties that are disease and pest-resistant through intensive
extension efforts can help increase pulse production by 5-6
million tonnes by 2020. Given the rising consumption of
pulses and their increasing contribution to food price infla-
tion, we need to allocate more resources to research on
pulses to increase their potential yields and resilience to
weather fluctuations.

We also need to create incentives for greater participation
of an organised private sector in the pulse value chain,
especially in development of better pulse varieties. The tech-
nology and resource push should be accompanied by policies
and institutions that may help increase price realisation for
farmers. Promoting aggregation through rpos will help in-
crease price realisation for growers. The government should
make it easier for FPOs to operate in the interest of farmers.
Insurance to reduce risk can incentivise farmers to grow more
pulses and also make them more responsive to even small
increases in pulse prices. Assessing the benefits to the ecosys-
tem due to pulse cultivation and finding ways to reward
pulse growers directly or indirectly may also help increase
pulse production.
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NOTES

1 Throughout the text, tonnes refers to metric
tonnes.

2 Named after Nobel laureate Thomas Schelling,
who propounded the concept (Schelling 1960).
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