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Abstract

Food prices have more than doubled between mid-2006 and mid-2008, creating major
distress among the poor across the world, but aso gainers among farm producers. While
transmission was largely averted in India, increasingly open food markets indicate the
need to anticipate the welfare implications of a repetition of such events in the future.
This paper simulates the welfare effects of the rise in the international price of cereals
and edible oils on a comprehensive typology of Indian households. Results show that
large farmers (with farm size of one hectare and more) would have gained as a group, and
that the average gain is large for those who gain, but that 59% of them in fact lose. The
main category of poor households negatively affected by the rise in prices is rural
(representing 77% of all losing poor households), both farmers and non-farmers. This is
contrary to conventional wisdom that looks at the urban poor as the main category to be
sheltered from rising prices through safety net measures, and expects most farmers to
gain. These rura households account for 79% of the aggregate welfare loss among the
poor. This makes a forceful case for the need to look beyond the urban poor when food
pricesrise.

Introduction

The intermational market experienced a dramatic surge in the price of mary food
commodities between 2005 and mid-2008, with prices still remaning today significartly above
the 2005 level. An important policy issue is to determine who is being hurt and berefited by such
afood crisis. Urban and rural non-farm households are most likely to be the main losers from the
price change, and proportionately more so the poorer since they have higher food budget shares
Convertional wisdom is that the increase in food prices should berefit farm households because
agicultural activities are their main business. However, the actual berefits for them of higher
food pricesmay be less than expected becaise berefits depend not on what they produce but on
their net salesof these products. And mary of them buy to make up for the deficit in production
relative to household consumption. So it is importart to carefully idertify who gains and who
losesammg farm households, and how much more do non-farm households actually lose.

We start with a short secion on the methodology that we use to simulate the welfareimpact
of rising food prices We then observe in secion 2 the price changesin India and discuss which
priceincrease to simulate. Secfon 3 discussesthe use and comparahblity of the National Sample
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Suveys of 2003 (round 59) and 2004-05 (Round 61) for famer and non-farmer households,
where famers are defined by households cultivating land. * Household production and
consumption patterrs, and simulations of welfare gains and losses are reported in secion 4 for
farmerand non-farmer households, separately. We aggregate these reaults and conclude in secton
5.

1. Methodology for analyzing the welfare impact of selected price increases’

The thearetical foundation to use the charge in realincome asa first approximaion to the
change in welfare is based on a concept similar to that of compensating variation, which is the
money-metric loss in welfare due to changesin consumption pricesand income. Its expressionis
bed derivedfrom the indirectutility function.

Consider a household that producesand consumesfood and non-food itens (the non-food
itemsin production and consumption are usually not the same), and receivesincome from wage
labor and transfers. Itsindirectutility function canbe writtenas

V=V(p,y= P=0: * PneOne +WL+T)’

where g, 'andlq, are production of food and non-food (this caninclude inputs, with a negative
sign), labor income wL asthe product of wage w and employmert L, and T otherincomessuch as
trarsfers. Production and labor supply are set at the levels that maximize utility. Taking first
derivativesand using RoyOshearem gives

dav,
dV=—35P: (G ! ¢ )dInpe + Pye (e ! Cye)dIn pye + Lw dInw §. (1)

= ay
In this expression, one should think of non-food asa vectbor of items some of them solely
consumed q,- =0, others solely produced c,, =0. The expression in square brackets is a

measire of the change in real income induced by changesin pricesand wage, which is equal to
the change in utility in money-equivalert.® An increase in the food price p: has therefore a

positive welfare effectif the household is a net seller of food and a negative welfare effect if it is
a net buyer. Note that the effect is proportional to the net salefjpurchase of the product. If
changesin producer pricesare differert from change in consumer prices this expression requires
use of the consumer (purchase) price for net purchases and of the producer (sale) price for net
sales This derives from the standard household model with transacions costs on markets, in

! Round 59 was carried out in January to December 2003 and Round 61 in July 2004 to June 2005.
2 This section draws on de Janvry and Sadoulet (2008).
3 Thisis equivalent to a generalization of the compensating variation measure given by the changein

B=e(u,, p,w)-y(p,w),
where eis the expenditure function and y the profit function, i.e., the maximum income a household can

obtain given prices and wages. Total differentiation gives dB equal to the negative of the term in brackets in
equation (1), noted dW below.



which the opportunity cost of consumption for a net seller is the sale price, while the opportunity
cost of production for anetbuyer is the purchase price.

The welfare effectof priceincreaesis therefore measuredby:
dW = p, (qF ! CF)dlon + Pyr (qNF ! cNF)dlnpNF +Lwdlnw . 2

This expression assumesthat other incomes(noted astransfers T) remain constart. Herce, price
and wage changeshave to be measiredrelative to all other sourcesof income.

Two importart caveas are in order regarding the use of this formula. First, it ignores
substitutions between goods in consumption and in production in regponse to relative price
charges * This implies an overegimaion of the welfare loss in consumption, and an
underegimaion of the income gain in production, that could be obtained by switching out of the
consumption and into the production of the higher pricedcrops. Those secand-order effects are
however likely to be of smal magiitude comparedto the first-order effects. Secand, while using
margnal analysis techmiquesis adequate for small changesin prices it may not be suffi ciert for
anaralysis of larger price changesascurrertly contemplatedin the food crisis.

This method wasused by Chen and Ravallion (2003) to measire the impact of changesin
pricesarticipated to follow the ertry of Chinain the WTO, and has since beenused in mary
studieson the impact of the food price crisis. Note that the essence of the method is to meadure a
welfare effect for eachhousehold asa function of its own income and consumption structures It
is therefae particularly well suitedto amalyze heterogereity of impacts across diff erert types of
households. This welfare measire provides a money metric of the welfare effect of a price
increa®. Welfare effects canbe computed from observations of the valuesof purchasesand sales
of the goods (consumption goods, production outputs, and inputs) whose pricesareaffected Note
that one doesnot needhave a full accaunt of all incomesor all experdituresor consumptions to
perform this welfare amalysis. It is however comman to report welfare effects relative to some
aggregate pre-crisis welfarelevel, using for example aggregate experditures In whatfollows, we
report welfare effects as percertage change relative to total household expenditures (including
home producedgoods), dW/E, , where E, istotal experdituresprior to the price change.

2. The food price increase in India, 2006-2008.

While food priceshave increagd sharply on the world market, with a composite price index
for wheat corn, and rice doubling over the lag threeyears and the price of rice doubling in just
four months early 2008, this hasnot beenthe cas in India (Figure 1). Governmert hasintervened
to contain the rise in pricesthrough trade and stocks policies and also through increasd fiscal
experditures on agricultural subsidiesto fertilizers pegicides electicity, and die<l. Instead of
growing at the high ratesof intermational prices cereal priceshave increagd at an amual rate of

* There is a generalization of the expression using second order derivatives, but its implementation would
require knowledge of the main cross-price elasticities (de Janvry and Sadoulet, 2008).
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6.4-6.8% betweenMarch 2006 and March 2008 (Tabe 1). Only oilseed have seena large price
increa® of 24% per year. With an overal 6% inflation rate during the same period, there has
beenno increa® in the real price of ceraals over the past two years.

In what follows, we will consequertly simulate what the incidence of gains and losseswould
have been hadthere beenprice transmission from border into domegic prices In order to isolate
the effect of these dragic price changes we assume that only the cereal ard oil real priceswould
have increagd, by the differerce between the intemational price increa® and the domegic
inflation. We arestudying first round effects, under the strong underlying assumption that these
ceral and oil price increags of 28 to 52% would not have affected other pricesand domedic
inflation. In spite of these redrictive assumptions, the potertial incidence of international price
tramsmission acress categories of households, particularly the poor, is revealing of differertial
exposure to price risks, and diff erertial needs for compersation.

3. Population structure and welfare levels.

Calculating the net gains from price changes using equation (2) requires information on
househol dsOpurchasesard sales of food products. Only the NSSsurvey of 2003, Rd 59, provides
suffi cient information on crop production to be able to assess the income effects for famers
defined as households cultivating land. On the other hand this survey does not cover ary non-
farmers We will therefore treatfarmers and non-farmersseparatly, using the survey of 2003 for
farmerhouseholds and that of 2004-05 in Rd 61 for non-farmerhouseholds.

In 2004-05, two scheduleswere fi elded that include informaion on consumption. Schedule
1 hasdetailed information on the consumption of many itemsand serves for the calculation of
poverty rates Schedule 10 hasa shorter consumption module, similar to the consumption module
in Rd 59 for fammer households.”> The comparison of poverty rates ard red consumption per
capta computed from the two surveys shows some discreparcies (Talde 2). With schedules 1
and 10 having the same sampling frame, it is not surprising that the distribution of households by
rural/urban location and farmer status (defined as cultivating land) is the same in the two
schedules The average aggregate real consumption corrected for spatial price diff erercesis also
the same, but the distribution is slightly different, leadng to a diff ererce in poverty rates (Figure
2a). Small differencesin real consumption per capita translate into substartial differencesin
poverty rates becawse the poverty line is so close to the mode of the distribution. Comparing
farmersin Rd 61 in either schedule and farmersin Rd 59 also shows some discreparcies(Tale 2
and Figure 2b).° Those of course may reflect not only differencesin survey instrumerts but can
also be partly due to the poor climaic conditions of 2003. Therefore, asit may be diffi cult to
compare poverty or welfare levels acrass groups observed in different surveys, we will proceed
with separat analysesfor farmers and non-fammers using schedule 10 for non-farmers, because it

5 Consumption, or expenditures, includes the value of home consumption.

® Comparability between real incomes are obtained by inflating incomes of 2003-04 by 6.35% the inflation rate that
year, and correcting them for spatia price difference using the ratio of state-sector level poverty lines to the dl-India
poverty line of 2004-05.



is more comparable to the information in Rd 59, even though it does not contain details on the
different cereak thatare consumed

Table 2 shows that urban households have higher welfare level than rural households, ard
rural farmers than rural non-farmers The low welfare level of rural non-farmer households is
illustrated by their high poverty rate (31.9%), even comparedto rural famrmer households (25.9%).
Among farmers those with more land are better off. While the per capta consumption of large
farmersis 28% higher than that of margnal famers their poverty rate (19.2%) is half that of
margnal farmers(38.6%), but still high.

4. Simulation of welfare gains and losses from food price increases

Table 3 reports on the importance of the commodities of intere¢ -- cereak and oils -- in
household consumption and production for farmer households. While experditureson edble oils
arerelatively similar at around 5% of expenditures aaoss household groups, thisis not the cas
for cereab (which also include cereal products). Marginal farmersspend on average 16.8% of
their total expenditureson purchase of cereak, mainly rice and wheat while large farmers sperd
only 5.6%. Similarly the poored quintile spends on average 14.7% of its total expenditures
buying cereals while the higheg quintile spends 5.8%. Symmetically, sales of cereals are an
importart source of income for large farmers amounting to 25.1% of their total expenditures but
only 0.5% for margnal farmers Dexite this large average production of cereak, 60.9% of the
population in the large farmer group livesin households that arenet buyersof rice, and 26.9% in
households that are net buyers of wheat For marginal farmers, 88.1% and 39.8% are in
households that arenet buyersof rice and wheat regpedively.

Thes market positions immedately sugges what would be the inciderce of a dragic
increa® in the price of cereak, wheatard rice in particular. As a group, large farmers should
gain and margnal farmersshould loose. This is what is observedin the lower parel of Tale 3,
where we simulate the effect of a price increa® of 28.6% for rice, 45.4% for wheat 34.5% for
maize, and 51.8% for oil crops, correonding to the average amual rate of intermational price
increae relative to the CPI over the two yearsMarch 2006 to March 2008. Overall, farmers
would be gaining from the cereal price increa®, but losing from the large increase in oil prices
leaving them with only a minute positive gain (column 1). But there is great heterogenreity of
inciderce acrass farmers  78% of them will suffer from an average 6.2% loss in welfare, while
22% will gain on average 17.5%.

Across farm sizes the contrad is also sharp, with all but 1.5% of marginal farmersloosing
on average 8.4% in welfare, while large farmers on average gain 7.7% in welfare from their crop
sales Note however that even amag OhargeOfarmers (defined ascultivating atleas 1ha, which
is not very large), a large fraction is net buyer of rice or wheat, and overal 58.9% of themloose
from the priceincrea®. The remaining 41.1% however make a hefty gain of 22.5%. The whole
distribution of gains and losses is represerted in Figure 3. It clearly shows the very large



asymmetry betweena large number of losersand a small number of gainers in all threeclassesof
farmers There are similar contrags across quintiles of household expenditures per capta,
although less sharp, as would be expecied. Only the highegd quintile captures an aggregate
positive gain, while all other quintileslose. In the pooreg quintile, 87.4% arelosing, on average
8.3% in welfare. Numbers of gainersand size of gains ard lossesincreag acrass the quintiles
still leaving more thantwo-thirds of the highed quintile losing on average 4.4%.

In Tale 4, the incidence analysis is done by ago-ewmlogical regon: arid, coagal, hill and
mountain, irrigated, and rainfed. This agro-ecdogical characterization, defined by the National
Agricultural Technology Prgect (NATP) of the Ministry of Agriculture of India, is availade for
15 states which include 74.2% of the farm household population (see Appendix tade for the
distribution of districts in agro-ecdogical zoneg. As can be seen in Talbe 4, gains are
concertrated in the beg endowed irrigated regon (with 30% of farm households), in which
31.2% of fam households gain on average 18.6% in welfare from their net sales of wheatand
rice. It isthe only regon with an aggregate positive gain for the farm sector. The arid regon
(with only 2.2% of fam households) pre<erts the sharped contrag with alarge gain from the oil
seeds priceincrease for those producing them, but large lossesasconsumersfrom the wheat price
increas.

Table 5 reports on the effect of the same price increases on non-farmers whether rural or
urban By construction non-famersare all losersin food price increags. Not having a detailed
measire of purchase aaoss cereals, we simulate anincrea® in cereal price of 45%, close to the
observedincrea® in wheatprice. Overall, non-famersincur an8.9% loss in welfare, 6.7% from
the increa® in cereal pricesand 2.2% from the oil price increag. Poor people loose more in
percenage termsthat non-poor, and rural more thanurban asa direct consequence of the share of
basc foods in the budget of these differert groups. The distribution of lossesfor urbanard rural
non-farming households, reported on Figure 4, clearly shows the larger lossesincurred by rural
non-farmersthan by urban households.

Rural non-famer poor households constitute by far the most vulnerabe group (Table 5).
Puchas of cerak reresents 27.9% of their aggregate total experditures They suffer large
lossesin welfareof 15.6%. While the surveys administeredto farmersand non-famersare not
exacly the same, the order of magnitude of the differencesbetweenthe lossesof rural landless
(15.6%) and of margnal farmers(8.2%) isimportart. This shows how important acessto evena
tiny plot of land canbein protecing householdsin periods of large food pricesurge.

5. Targeting the categories at risk: preponderance of the rural

In this section we focus on the poor households, and the loss they would incur in this
simulation of full trarsmission of international into domegic real pricesfor cereak and edble oils.
Welook atthe lossesin two ways, first in terms of the relative lossesincurred by the poor in each



household category, and second in terms of the distribution of poor losersand of total loss by the
poor acrass household categories

In order to do this, we pull together the welfare effects for farmers and non-farmers
separakly amalyzedin the section above. A caweatis thusin order in using these reaults, asthe
surveys did not use the same quedionnairesand they were fielded in two differert years While
the percertage changesin welfare are probably not very sersitive to the differencesbetweenthe
two surveys, this aggregation requires a comparable measire of the base welfare levels for each
group. We therefore assume that total expendituresmeasired in the two surveys (deflated by the
observed CPl) are comparable, and we aggregate welfare gains and losses using the distribution
of the poor in farmer/mon-farmer households from Rd 61, Sch. 10.

Resilltsin Tabe 6 show the tremerdous preponderarce of rural households amang the losing
poor. The larged losers both in absolute level and asa shareof their pre-crisis total expenditures
are the rural non-farmer households. They represent 30.8% of the poor population. Their
experditure level is reduced by 15.6% ard they absorb 39.7% of the total loss incurred by the
poor. Next come the marginal farmers who (surprisingly) lose nealy as much as the urban
10.6% of their expenditure level comparedto 11.7% for the urban poor. Considering together all
farmer households, they accaint for a surprising 43.9% of all poor losers. Expectations that
farmerswould gain from rising food pricesare thus largely not met 85.4% of all poor farmersin
fact lose, 98.6% amag margnal famers Considering together poor farmersand poor rural non-
farmers B i.e, the rural poor B, they account for 77.1% of all poor losers and 78.6% of
experditure lossesacross all poor. Clearly, the rural poor, both landless and landed, are the main
losersfrom arisein the price of stapge foods.

This reallt is highly significart from a policy standpoint. Much of the regponse to the food
crisis acress the world hasbeenfocused on the urban poor for threerea®ns. The first is that they
arepresumedto be the main losers, whenin factin Indiathey account for only 22.9% of the total
number of poor losers and 21.4% of total expenditure lossesamang the poor. The second is that
they are eader to reach typically through urban ration shops and cash trarsfers sometimes
conditional on sending their childrento school. And the third is that they arethe politicaly more
organized and vocal, close to the seat of government ard effective in proteding. However,
reaults show another reality. Rural households are the main categories at risk. Yet, they are
diffi cult to reachthrough the sameinstrumerts asthe urban This indicaieshow importart it isto
regpond to afood crisis by raising the productivity of land and labor in smallholder faming and
facilitating acess to eventiny plots of land for landless for rural households to produce more of
their own food needs. In gereral, insuffi ciert attertion has been given to approaching the food
crisis through improved capacity to produce for home consumption, and insuring that regonse is
achevedin Omxt harvesOprogramsdelivering quick relief.
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Table 1. International and domestic food price increases, 2006-08

Annual growth rates March 06 - March 08 (%)
Domestic WPl  Consumer price International price

Rice 6.8 34.6
Wheat 6.7 51.4
Maize 6.4 40.5
Oil seeds 24.2 57.8
Cereals 6.5

Edible oil 21.2

CPI 6

International commodity prices: IMF, International Finance Statistics (rice, wi
maize, soybeans) http://www.imf.org/external/np/res/commod/index.asp
Indian wholesale and consumer prices: http://mospi.nic.in/cso_testl.htm

Table 2. Consumption per capita and poverty rates from NSS Rd 59 and Rd 61

Total Urban Rural Farmers (Round 59)
Farmers Non-farmers Farmers Non-farmers  Total Marginal Small  Large
Round 61, Sch 1

Share of households (%) 100 2.2 25.3 42.4 30.1 1000 243 502 255

Monthly per cap. consumption (Rs.) 672 749 797 636 621 562 509 533 650

Poverty rate (%) 27.5 28.1 25.6 25.9 31.9 29.6 38.6 31.9 19.2
Round 61, Sch 10

Share of households (%) 100 2.1 25.4 41.5 31.0

Monthly per cap. consumption (Rs.) 671 712 824 624 618

Poverty rate (%) 24.2 28.3 24.5 22.1 27.2

Note: Marginal farmers are households with less than 0.2 ha of land in use, small farmers with between 0.2 ha and 1 ha, and large farmers with more
land in use. Consumption per capita is expressed in all-India price in 2004 (Rd. 61). The Rd. 59 consumption per capita is corrected for spatial price
using the Rd. 61 correction ratios and an inflation rate of 1.0635 between 2003 and 2004. The poverty line in all-India price is 406.56 Rs. Exchange r
45.6 Rupees per US$.



Table 3. Welfare effects of cereal and oil price changes - Farmers (Rd 59)

By farm size By quintile of total expenditures per capita
All Marginal Small Large Lowest 2 3 4 Highest

Household purchases and sales (as % of total expenditures)
Household food purchases

Rice 5.8 10.5 6.2 3.1 8.7 6.9 6.0 5.4 3.9
Wheat 3.3 6.1 3.0 2.4 5.6 4.4 3.4 3.0 1.9
Maize 0.1 0.2 0.2 0.1 0.4 0.2 0.1 0.1 0.0
Edible oils 4.5 4.9 4.7 4.0 55 5.0 4.9 4.5 3.4
Value of food product sales
Rice 6.0 0.3 3.3 11.4 3.6 3.4 4.4 5.5 9.8
Wheat 6.0 0.2 2.2 12.6 2.3 3.8 5.0 5.1 10.0
Maize 0.6 0.0 0.4 11 0.4 0.6 0.6 0.6 0.8
Oil crops 2.2 0.1 0.7 4.7 0.5 0.9 17 1.8 4.2
Production expenses
Fertilizer 6.7 1.1 4.6 11.4 4.0 5.2 6.1 7.1 8.8
Pesticides 2.1 0.3 11 3.9 0.8 11 1.6 2.0 35
Net buyers (% of population)
Rice 69.8 88.1 67.0 60.9 72.8 70.1 70.0 68.2 68.0
Wheat 30.1 39.8 27.7 26.9 34.2 31.5 29.2 28.9 26.8
Maize 8.1 11.7 7.9 5.7 10.8 8.3 7.8 6.7 6.9
Net welfare gains (as % of total expenditures)
From rice price 0.1 -2.9 -0.8 2.4 -1.5 -1.0 -0.5 0.0 1.7
From wheat price 1.2 -2.7 -0.4 4.6 -1.5 -0.3 0.7 1.0 3.7
From oil prices -1.2 -2.5 -2.1 0.4 -2.6 -2.1 -1.6 -1.4 0.4
Overall gain 0.3 -8.2 -3.2 7.7 -5.5 -3.2 -1.2 -0.2 6.0

Average loss for losers -6.2 -8.4 -5.8 -5.0 -8.3 -7.1 -6.3 -5.8 -4.4
Average gain for gainers  17.5 5.5 7.3 22.5 115 11.3 134 14.7 23.7
Net losers (% of pop.) 78.0 98.5 80.2 58.9 87.4 81.3 77.7 75.5 67.8

All expenditures have been adjusted by the spatial price deflator from Rd 61.
Note: Simulation are of average annual percent changes of international prices from April 2006 to March 2008,

CPI: rice (28.6), wheat (45.4%), maize (34.5%), and oil crops (51.8%).
Source: NSS Rd 59th
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Table 4. Welfare effects of cereal and oil price changes — Farmers, by agroecological

regions (Rd 59)
By agroecological regions (NATP)
Arid Coastal Hill & mountain  Irrigated Rainfed
Share of households (%) 2.2 4.9 15 30.4 35.2
Household purchases and sales (as % of total expenditures)
Household food purchases
Rice 0.5 10.3 7.2 3.9 5.3
Wheat 8.4 0.8 14 3.7 3.7
Maize 0.0 0.0 0.0 0.1 0.2
Edible oils 4.4 3.6 4.7 3.8 5.2
Value of food product sales
Rice 0.0 3.6 55 9.0 4.1
Wheat 1.3 0.0 2.3 9.6 4.1
Maize 0.0 0.0 0.1 0.4 0.8
Oil crops 9.4 0.4 0.3 2.0 2.4
Production expenses
Fertilizer 2.8 4.6 3.9 6.6 7.1
Pesticides 0.9 0.9 0.7 18 2.2
Net buyers (% of population)
Rice 53.8 77.9 64.2 63.2 75.1
Wheat 55.5 26.9 21.0 24.9 40.3
Maize 1.0 0.7 2.6 11.7 6.7
Net welfare gains (as % of total expenditures)
From rice price -0.1 -1.9 -0.5 15 -0.4
From wheat price -3.2 -0.3 0.4 2.7 0.2
From oil prices 2.6 -1.6 -2.3 -0.9 -1.5
Overall gain -0.8 -3.9 -2.3 3.3 -1.4
Average loss for losers -5.9 -5.3 -55 -6.0 -6.2
Average gain for gainers 25.8 10.5 6.4 18.6 155
Net losers (% of population) 85.9 92.0 76.3 68.8 82.0

All expenditures have been adjusted by the spatial price deflator from Rd 61. NATP agroecological region

available for 15 states only, including 74.2% of the farmer household population. (source: Himanshu, PhD
dissertation, see Appendix Table for allocation of districts to regions)

Note: Simulation are of average annual percent changes of international prices from April 2006 to March 20
relative to CPI: rice (28.6), wheat (45.4%), maize (34.5%), and oil crops (51.8%).

Source: NSS Rd 59th

Table 5. Welfare effects of cereal and oil price changes - Non-farmers (Rd 61)

By location and poverty status

Urban Urban Rural Rural By quintile of total expenditures per capita
All poor  non-poor _ poor  non-poor Lowest 2 3 4 Highest
Share of households (%) 100 11.2 34.5 14.8 39.5
Household purchases (as % of total expenditures)
Cereals 14.9 19.9 9.7 27.9 17.0 25.0 21.0 18.0 14.1 7.8
Edible oils 4.2 53 3.4 59 4.7 5.7 53 5.0 44 2.9
Net welfare gains (as % of total expenditures)
Simulated price increase: cereals (45%), edible oil (52%)
From cereal price -6.7 -9.0 -4.4 -12.6 -7.6 -11.3 9.4 -8.1 -6.3 -3.5
From oil price =22 -2.7 -1.8 -3.0 2.4 -2.9 -2.8 -2.6 -2.3 -1.5
From cereal and oil prices -8.9 -11.7 -6.1 -15.6 -10.1 -14.2 -12.2 -10.7 -8.6 -5.0

All expenditures have been adjusted by the spatial price deflator. Quintiles defined on monthly per capita total expenditure.
Note: Simulated price changes are percentage international price changes from April 2006 to March 2008, relative to CPI.
Source: NSS Rd. 61, Schedule 10 for 70492 non-farming households.
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Table 6. Distribution of losses across categories of poor households

Farmers, by farm size Non-farmers, by locatio All All farmers
Marginal Small Large Rural Urban farmers _ and rural
Net welfare gains of poor
Overall gain (% of total expenditures) -10.6 -4.5 11 -15.6 -11.7 -4.7 -9.0
Net losers (% of population) 98.6 84.1 69.1 100.0 100.0 85.4 91.1
Average loss for losers (% of total exp.) -10.8 -7.0 -5.8 -7.9 -11.2
Average gain for gainers (% of total exp) 4.0 8.4 15.4 11.7
Average loss for losers (in 2004 Rs) 2916 2120 2247 3752 2930 2401 2982
Distribution across household categories
Share of poor population 13.6 25.1 9.1 30.8 21.3 47.9 78.7
Share of poor losers 14.4 22.7 6.8 33.2 22.9 43.9 771
Share of loss by poor 13.6 18.3 7.0 39.7 21.4 38.9 78.6

All expenditures have been adjusted by the spatial price deflator from Rd 61. Values in 2003 adjusted for the 6.35 rate of in

Note: Simulation are of average annual percent changes of international prices from April 2006 to March 2008, relative to CPI: rice (28.6)
(45.4%), maize (34.5%), and oil crops (51.8%).

Source: Shares of population by urban/rural farmers/non-farmers from Rd 61, Schedule 10. All other information from NSS Rd. 59 for far
NSS Rd. 61, Sch. 10, for non-farmers.

Figure 1. Evolution of Indian and international cereal prices, 2002-2008
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Figure 2. Distribution of household per capita expenditures in the different surveys
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Figure 3. Distribution of net gains from the world price changes by farm household
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Figure 4. Distribution of losses from the world price changes for non-farmers, by sector
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Annex Table : Distribution of districts by agro-ecological zones

Arid
Rajasthan (Barmer, Bikaner, Churu, Jaisalmer, Jalore, Jhunjhunu, Jodhpur, Nagaur, Pali, Sikar, Sirohi)
Gujarat (Banaskantha, Jamnagar, Kutch, Rajkot)

Coastal

Andhra Pradesh (East Godavari, Guntur, Krishna, Nellore, Prakasam, Srikakulam, Vishakhapatnam, Vizyanagaram,
West Godavari)

Karnataka (Dakshin Kannada, Uttar Kannada)

Kerda (Alappuzha, Ernakulam, Idukki, Kannur, Kasaragod, Kollam, Kottayam, Kozhikode, Ma appuram, Palakkad,
Pathanamthitta, Thiruvanathapuram, Thrissur, Wayanad)

Maharashtra (Bombay, Raigarh, Ratnagiri, Sindhudurg, Thane)

Orissa (Baleshwar, Cuttack, Ganjam, Puri)

Tamil Nadu (Chengai Anna, Kanyakumari, Madras, Ramanathapuram, South Arcot, Thanjavur)

Hill & Mountain

Assam (Cachar, Hail akandi, Karbi-Anglong, Karimganj, N.C. Hills)

West Bengal (Darjiling, Jalpaiguri)

Uttar Pradesh (Almora, Chamoli, Dehradun, Garhwal, Nainital, Pithoragarh, Tehri Garhwal, Uttarkashi)

Irrigated

Bihar (Aurangabad, Begusarai, Bhagalpur, Bhojpur, Darbhanga, Gaya, Gopalganj, Jehanabad, Khagaria, M adhepura,
Madhubani, Munger, Muzaffarpur, Nalanda, Newada, Pashchim Champaran, Patna, Purbi Champaran, Purnea,
Rohtas, Saharsa, Samastipur, Saran, Siwan, Vaishali

Haryana (Ambala, Bhatinda, Faridabad, Faridkot, Jind, Kaithal, Karnal, Kurukshetra, Panipat, Sonipat, Bhiwani,
Gurgaon, Hissar, Mahendragarh, Rewari, Rohtak, Sirsa, Y amunanagar)

Punjab (Amritsar, Firozpur, Gurdaspur, Hoshiarpur, Jalandhar, Kapurthal g, Ludhiana, Patiala, Roopnagar, Sangrur)

Uttar Pradesh (Agra, Aligarh, Allahabad, Azamgarh, Bahraich,Ballia, Barabanki, Bareilly, Basti, Bhatinda and
Faridkot, Bijnor, Budaun, Bulandshahar, Deoria, Etah, Etawah, Faizabad, Farrukhabad, Fatehpur, Firozabad,
Ghaziabad, Ghazipur, Gonda, Gorakhpur, Hardoi, Haridwar, Jaunpur, Kanpur(Rura and Urban), Kheri,
Lucknow, Mahargiganj, Mainpuri, Mathura, Mau, Meerut, Mirzapur, Moradabad, Muzaffarnagar, Pilibhit,
Pratapgarh, Rae-bareli, Rampur, Saharanpur, Shahjahanpur, Siddharthanagar, Sitapur, Sonbhadra, Sultanpur,
Unnao, Varanas)

West Bengal (Bardhaman, Birbhum, Calcutta, Haora, Hugli, Maldah, Murshidabad, Nadia, 24 Parganas)

Rajasthan (Alwar, Bharatpur, Ganganagar and Jaipur)

Rainfed

Andhra Pradesh (Adilabad, Anantapur, Chittor, Cuddapah, Hyderabad, Karimnagar, Khammam, Kurnool,
Mahbubnagar, M edak, Nalgonda, Nizamabad, Rangareddi, Warangal)

Assam (Barpeta, Bongaigaon, Darrang, Dhemji, Dhubri, Dibrugarh, Goapara, Golaghat, Jorhat, Kamrup, Kokrajhar,
Lakhimpur, Marigaon, Nagaon, Nalbari, Sibsagar, Sonitpur, Tinsukia)

Bihar (Deoghar, Dhanbad, Dumka, Giridh, Godda, Gumla, Hazaribag, Katihar, Kishangunj, Lohardagga, Palamu,
Singhbhum (East and West), Ranchi, Araria, Sahibganj and Sitamarhi)

Gujarat (Ahmedabad, Amreli, Bharuch, Bhavnagar, Gandhinagar, Kheda, Junagarh, Mehsana, Panch Mahals,
Sabarkantha, Surat, Surendranagar, The Dangs, Vadodara, Va sad)

Karnataka (Bangalore, Belgaum, Bédlary, Bidar, Bijapur, Chikamagalur, Chitradurga, Dharwad, Gulbarga, Hassan,
Kodagu, Kolar, Mandya, Mysore, Raichur, Shimoga, Tumkur)

Madhya Pradesh (Balaghat, Bastar, Betul, Bhind, Bhopal, Bilaspur, Chhatarpur, Chhindwara, Damoh, Datia, Dewas,
Dhar, Durg, East Nimar, Guna, Gwalior, Hoshangabad, Indore, Jabalpur, Jhabua, Mandla, Mandsaur, Morena,
Narsinghpur, Panna, Raigarh, Raipur, Raisen, Rajgarh, Ragjnandgaon, Ratlam, Rewa, Sagar, Satna, Sehore,
Seoni, Shahdol, Shajapur, Shivpuri, Sidhi, Surguja ,Tikamgarh, Ujjain, Vidisha, West Nimar)

Maharashtra (Ahmadnagar, Akola, Amravati, Aurangabad, Bhandara, Beed, Buldhana, Chandrapur, Dhule, Nasik,
Jalgaon, Jalna, Kolhapur, Latur, Nagpur, Nanded, Osmanabad, Parbhani, Pune, Sangli, Satara and Solapur,
Wardha, Y eotmal)

Orissa (Bolangir, Dhenkanal, Kalahandi, Keonjhar, Koraput, Mayurbhanj, Phulbani, Sambal pur, Sundergarh)

Rajasthan (Ajmer, Banswara, Bhilwara, Bundi, Chittaurgarh, Dholpur, Dungarpur, Gadchirol, Jhalawar, Kota, Sawai
Madhopur, Tonk, Udaipur)

Tamil Nadu (Chidambaranar, Coimbatore, Dharmapuri, Dindigul Anna, Kamargar, Madurai, Nilgiri, North Arcot,
Pasumpon Thevar, Periyar, Puddukottai, Salem, Tiruchirapali, Tirunelveli, Tiruvannamalai)

Uttar Pradesh (Banda, Hamirpur, Jalaun, Jhansi, Lalitpur)

West Bengal (Purulia, West Dinajpur, Bankura, M edinapur, Koch Bihar)

Note: Thetableincludes all districts existing in 1991 for fifteen states.
Source: Himanshu (2005), Appendix A.

15



