|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

https://doi.org/10.7896/j.1911 Studies in Agricultural Economics 121 (2019) 151-160

Subhra SINHA* and Arindam LAHA*

Food Price Shocks and the Changing Pattern of Consumption
Expenditure across Decile Classes in Rural and Urban India:
A Difference-in-Difference Analysis

Against the backdrop of liberalised trade in agricultural commodities in the twenty-first century, world food prices have risen at
a faster pace since 2007. Food price volatility is inextricably connected with the problems of food security due to its implica-
tions for the availability of food, household incomes and purchasing power, malnutrition, per capita consumption expenditure
and the changing patterns of consumption on the part of poor people. In India’s case, a declining trend in the availability of
food grains in the post-reform period can be explained by the encouragement given to the export of food grains due to India’s
comparative advantage vis-a-vis the international market in relation to the pricing of food grains. However, the mere availability
of food in the country is obviously not sufficient to ensure access to food for all households. In this context, our main objective
in this paper is to evaluate the implications of food price volatility on access to food across decile classes in India. Empirical
results reveal that consumption expenditure differs in both spatial (rural and urban) and temporal (pre- and post-2008) dimen-
sions; specifically, the relative loss of consumption expenditure is significant in urban regions in comparison to rural regions in
post-2008. In fact, difference-in-difference regression results also reinforced our earlier findings that differences in consump-

tion expenditure can be explained by the spatial effect.
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Introduction

Table 1: Per capita Net Availability of Cereals, Pulses and food
grains in India (grams per capita per day), 1971-2015.

Since the post-independence, the top priority of Indian Foodgrains
. . . Cereals Pulses
policymakers has been to sustain and improve food and (Cereals + Pulses)
nutrition security through food self-sufficiency. Their multi- Year Aver.  Fer Per- Per-
d t t h h 1 dI d t . 1 1 ff d . aoe centage Average centage Average centage
pronged strategy has helped India to raise levels of food grain g change change change
prod}lctlon §ubstant1a11y, rn.alntam.lng a stock of food grains, 19711975 392.68 ) 13.96 ] 41 64 ]
and increasing the per capita availability of food grains. In
fact, the attainment of self-sufficiency in food grains is one of ~ 1976-1980 39878 1.5 4298 223 44176 -0.20
the greatest achievements of the Indian economy in the post- 1981-1985 416.82  4.52 39.30  -8.56 456.12 3.5
independence period. After remaining a food Qeﬁ01t country 1986-1990 43386  4.09 4000 178 47386 3.89
for about two decades after independence, India has not only
become self-sufficient in food grains but now has a surplus 1991-1995 - 444.50 2,45 3742643 48192 170
of food grains to export on the world market. The change in 1996-2000 43492 -2.16 34.18  -8.66 469.08  -2.66
per capita net availability of cereals, pulses and food grains' 50012005 41424  -4.75 3236 -532 446.60  -4.79
since the seventies is presented in Table 1. It is evident that
., . . . oo 20062010 404.62  -2.32 3644 12,61 441.04  -1.24
India’s policy commitment to ensuring aggregate availabil-
20112015 42334 4.63 43.64  19.76 47274 7.19

ity, indicated by the emphasis on food grain production from
the 1950s and self-sufficiency from the late 1960s, did lead
to per capita net availability of food grain increasing stead-
ily, with some fluctuations, through the period from 1950s
to mid-1990s, with the role of imports declining from the
late 1960s (Athreya et al., 2008). The decade from 1951 to
1960 saw a rise in food grain availability largely due to vari-
ous policies of the Government of India, which focused on
raising agricultural productivity and thus domestic produc-
tion of food grains. There was also a significant increase in
the area of land under food grains cultivation (Krishnaji and
Krishnan, 2003). There were variations in the extent of net
availability of food grains per day throughout the seventies
and eighties. However, the origin of the emerging crisis in
the availability of food grains can be traced back to the sec-

' Net availability of cereals (or pulses or foodgrains) is a sum total of net produc-
tion, net imports, and change in government stocks.

@' OPENAcCEss O, PEER REVIEWED

Source: Authors calculation based on Economic Survey (various years)

ond half of the nineties. The per capita availability of food
grains was observed to have declined from a peak of 481.92
grams per capita per day in 1991-1995 to 441.04 grams per
capita per day in 2006-2010, and to 472.74 grams per capita
per day in 2011-15.

The declining trend in the availability of food grains in
the post-reform period can be explained by the encourage-
ment by policymakers of the export of food grains due to
India’s comparative advantage vis-a-vis the international
market in the pricing of food grains (i.e. the relative price
of food grains?, as shown by the secondary vertical axis in

Price relatives is estimated by the ratio of international price (FAO food price
index) to domestic price (Indian WPI) indicators.
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Figure 1: Trend of food price relatives and net availability of foodgrains (& its components).

Source: Authors calculation based on Economic Survey (various years)

Figure 1). It is evident that in the first half of the seventies?,
huge imports of cereals resulted in a higher volume of net
availability of cereals in comparison to its net production. The
dependence on imports of cereals has reduced significantly
over a successive period of time, and India has become a
net exporter of cereals since 1995. Thereafter, the production
of cereals witnessed a decelerating trend, which ultimately
resulted in a declining trend in the per capita availability of
cereals. Even though there was substantial progress in the
production of cereals during 2006-2010, the declining trend
in the availability of cereals exhibits no reversal trend. This
is mainly attributable due to the large volume of exports of
cereals from India as the domestic price was below interna-
tional prices. Inappropriate management of the procurement
and buffer stock policy of the government is meanwhile
considered as another factor explaining the declining avail-
ability of cereals for Indian households.

However, the mere availability of food in the coun-
try is obviously not sufficient to ensure access to food for
all households. In fact, economic access to adequate food
depends on the purchasing power of the individual. In this
context, the increasing purchasing power of Indian house-
holds is reflected in rising monthly per capita consumption
over the last 18 years. However, the difference in purchasing
power between rural and urban India is reflected in the dif-
ferential increase in the monthly per capita consumption for
rural and urban India. For rural India, real MPCE* is seen
to have grown from Rs.159.89 in 1993-94 to Rs.220.51 in
2011-12 (i.e. an increase of about 38% over 18 years). In
urban India, there has been a substantially higher growth in
real MPCE from Rs.264.76 in 1993-94 to Rs.400.54 in 2011-
12 (i.e. an increase of 51%). However, in spite of the upward
trend of monthly consumption expenditure of households,

3 The period from 1961 to 1970 saw a decline in food grain availability, which was

partly due to severe droughts in the mid-1960s, leading to wheat imports from the
USA under Public Law 480 (Athreya et al., 2008).

4 Monthly per capita consumption expenditure is measured using a price deflator
with 1987-88 as base.
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expenditure on food items reveals a decelerating trend over
time. In fact, the share of household consumption expendi-
ture allocated to food can be seen to have declined by nearly
15 percentage points to 48.6% in the rural sector and by about
16 percentage points to 38.5% in the urban sector over an
18-year period. Specifically, cereals have registered the larg-
est decline in share among all the item groups — from 24%
to 12% in rural India and from 14% to 7% in urban India
over the last 18-year period (NSSO, 2013). The declining
demand for food grain (specifically cereals items) reflects the
loss of purchasing power on the part of the poor largely due
to their deteriorating livelihood security. This view® is con-
sistent with the view that declining demand for food grain is
due to rising food grain prices arising from the adoption of
Structural Adjustment Policies (SAPs) which involved defla-
tionary macroeconomic policies and the opening up of the
agricultural sector (Athreya, 2008). Except for ‘beverages,
etc.’, none of the food groups show any noticeable increase
in their share of household consumption expenditure, and
some of them show a distinct fall (Table 2). The “miscel-
laneous goods and services” category (including education
and medical care) is the group which has grown the most —
from 17% of total expenditure in 1993-94 to 26% in 2011-12
in rural India and from 27.5% to nearly 40% in urban India
(NSSO, 2013).

Literature Review

Price volatility of agricultural commodities has an impor-
tant implications for resource allocation as well as consumer
and producer welfare (Committee on World Food Security,
2011). However, the implications may not be the same for a
producer or a consumer; and while downward price move-
ment may have a negative impact on farm revenue of the

> An alternative view argued that declining demand for cereals is due to dietary
diversification.
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A Difference-in-Difference Analysis

Table 2: Trends in MPCE and Share of Cereals, Food and Non-food in Total Expenditure since 1993-94.

Rural Urban
1993-94 1999-00 2004-05 2009-10 2011-12 1993-94 1999-00 2004-05 2009-10 2011-12
Growth of MPCE at 1987-88 prices
MPCE , 159.89 - 175.17 187.79 220.51 264.76 - 311.35 355.03 400.54
MPCE, ., 162.56 179.39 181.56 192.93 221.93 268.38 306.42 326.8 368.99 413.53
MPCE,, .» - - - 213.17 246.54 - - - 394.52 439.01
Share of total consumption expenditure in
Cereals 24.20 22.20 18.00 15.60 12.00 14.00 12.40 10.10 9.10 7.30
Food total 63.20 59.40 55.00 53.60 48.60 54.70 48.10 42.50 40.70 38.50
Non-food total 36.80 40.60 45.00 46.40 51.40 45.30 51.90 57.50 59.30 61.50

Source: Report of the Key Indicators of Household Consumption Expenditure in India, 2011-12 (NSSO, 68" Round)

producers, it has some favourable impact on food expendi-
tures of the consumers. On a macroeconomic level, price
volatility has far-reaching implications for growth and pov-
erty (ADB, 2008; Lustig, 2008; Bidi et al, 2009; Ivanic and
Will, 2008; Robles et al., 2010; Martin and Ivanic, 2016;
Headey and Martin, 2016), economic crisis (Acemoglu et al,
2003; Aizenman and Pinto, 2005), riots (Van Weezel, 2016);
the marketing of agricultural produce, and food security
(Rapsomanikis, 2009; Kalkuhl et al, 2016). The risk of food
price volatility ultimately damages food security in the form
of access to food by the poor. In this context, government
policies can mitigate the risk of price volatility through the
management of food price stability and thereby insulate their
population from the harmful effects of food price variability
(Saini and Gulati, 2016; Gouel et al., 2016; Global Panel,
2016).

In fact, price volatility is inextricably connected with
the problems of food security via implications on house-
hold incomes and purchasing power (Rapsomanikis, 2009;
Headey, 2011), malnutrition (Devereux, 2009; Bibi ef al.,
2009; Action Centre la Faim, 2009; Compton et al., 2010).
In most of the studies on the implications of price volatil-
ity on food security, simulations exercises are employed to
assess the impact in terms of reductions in per capita con-
sumption (Rapsomanikis, 2009), increases in the number of
poor people (ADB, 2008; Headey, 2011) and changing pat-
terns of consumption on the part of poor people (ADB, 2008;
Bibi et al., 2009). However, the data generation procedure
involved in such simulations exercises have been criticised
in some studies (Headey, 2011). In marked contrast to some
other studies, Headey (ibid.) argued that the number of food-
insecure people actually decreased during the period of price
volatility, 2005-08. The result was explained by the positive
impact of rapid economic growth in emerging countries and
the existence of price stabilisation policies. Inadequate social
safety nets in some countries can explain the varying impact
of the food price shocks on poverty. Ivanic and Will (2008)
estimated that at least 105 million people in LDC became
poor because of high food price inflation since 2005. The
poor people face the worst situation as they spend a larger
percentage of their income on food as compared with richer
income groups.

Several studies examined the implications of rising
world food prices in the nutritional level of the people. In a
cross-section study, Devereux (2009) revealed the linkages
between maize prices and child nutrition in Malawi. Acute

malnutrition increased during 2004-05 due to doubled prices
of maize, and started decreasing thereafter when the price
stabilized. The prevalence of being underweight and wasting
in young children in Bangladesh, Cambodia and Mauritania
was explained by the rising food price in those countries. It
also led to a widespread reduction in the dietary diversifica-
tion of the region (Compton et al., 2010). However, litera-
ture relating to the differential impact of rising food prices
on gender and different social groups is relatively scanty in
nature. Nevertheless, approaching the topic from this per-
spective, Hossain and Green (2011) have argued that small-
scale farmers and small traders have been the worst affected,
whereas commodity producers and workers in export sectors
have improved their situation. Meanwhile, rising food prices
in Mali led to a reduction in non-food consumption to absorb
the shock of price volatility (Bibi ez al., 2009). Finally, in the
Philippines and Bangladesh, poorer people depend mainly
on a single major staple of their food consumption due to
lower possibility of substitution in the event of food prices
soaring (ADB, 2008).

Against such a backdrop of existing literature, this study
addresses the existing research gap on the following two
grounds. Firstly, this study presents a disaggregated analy-
sis on the changing pattern of consumption behaviour of the
decile classes of the population in India to address the differ-
ential impact of rising food prices on different social groups.
Secondly, given the known limitations of the data genera-
tion procedure involving the use of a simulation exercise,
the study employs a ‘quasi-experiments with constructed
controls’ design. The design basically involves compar-
ing the consumption behaviour between households within
a decile group to that of the median group of households
across decile classes. This framework is also applicable in
comparing change in the consumption expenditure of rural
India vis-a-vis urban India. Among the different types of
quasi-experimental designs that can be used to assess food
price impacts, a ‘differences-in-differences’ (DID) method
is used in this study. Thus, the study tries objectively to
examine the changing pattern of consumption expenditure
across decile classes of the population in India. Changes in
consumption expenditure can be explained by spatial differ-
ences (rural vis-a-vis urban) and temporal dynamics (before
price shock vis-a-vis after price shock). The extent to which
spatial-temporal dynamics can explain the consumption
expenditure of households is tested within a difference-in-
difference framework.
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Table 3: NSSO Methodology of Consumption Estimation at Different Reference Periods.

Schedule type I Schedule type 11
Cat Item G
ategory em Group Method Refen:ence Method Refer.ence
period period
: ; i i instituti URP Last 30 days
I Clothing, bedding, footwear, education, medical (institutional), y MMRP Last 365 days
durable goods MRP Last 365 days
; - . ; i URP Last 30 days
I Edible oil; egg, fish & meat; vegetables, frult;, spices, beverages and y MMRP Last 7 days
processed foods; pan, tobacco & intoxicants MRP Last 30 days
; i i URP Last 30 days
I All otl}er foqd, fuel apd l_1gh.t, mlscellqneous goods and services y MMRP Last 30 days
including non-institutional medical; rents and taxes MRP Last 30 days

Source: Author’s modification on the original table as found in Key Indicators of Household Consumer Expenditure in India, 2011-12.

Data and Methods

Data on consumption expenditure on different reference
period or recall period (URP, MRP, MMRP) has been col-
lected from different rounds of NSS covering the period
1993-94 to 2011-12. Data on consumption expenditure
are collected from two types of schedules of NSS enquiry:
schedule 1.0 type 1 and schedule 1.0 type 2 (Table 3). Differ-
ent estimates on consumption expenditure actually depend
on the reference period or recall period for reporting con-
sumption: Uniform reference period (URP), Mixed refer-
ence period (MRP), and Modified mixed reference period
(MMRP).

In a disaggregated analysis, the study examines the
changing pattern of consumption expenditure across fractile®
classes of population in rural and urban India. NSS reports
data on consumption expenditure across decile classes: the
first decile class comprises the bottom 10% of the population
in terms of MPCE and the top (10") decile class comprises
the top 10 percent of the population.

To compare the level of consumption expenditure for
different segments of the population in the pre- and post-
crisis scenario (or rural-urban division), pairwise t-test is
employed in this paper. Test of equality of consumption
expenditure determines whether the mean consumption
expenditure is statistically different in spatial dimension
(rural and urban India) in a given temporal setting or whether
the mean consumption expenditure is statistically different
in temporal dimension (pre and post-2008) in a given region.
For example, in the second case, the hypothesis is given by
H,: CE =CE,, where CE| and CE, are the means of the con-
sumption expenditure for say, period 1 and 2 respectively.
The t-test statistic can be written as:

CE,—CE,

r= 5 7 R lutm—2,
/ (s_ n s_2> (1)
n Ny

where S| and §, are the standard deviation of the respective
periods. Comparing the calculated and tabulated values of
the ¢ statistic necessary conclusions can be made.

Difference-in-difference technique (DID) is used in the
study to examine the changing scenario of consumption
expenditure in spatial (rural-urban divide) and temporal (pre

©  Fractile is that point below which a stated fraction (or decimal equivalence) of the
values lie.
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and post food price inflation) dynamics. DID technique is
used in the study to calculate the effect of a food price surge
in 2008 (i.e. treatment) on consumption expenditure (i.e.
outcome) by comparing the average change in consumption
expenditure for rural India (i.e. treatment group), compared
to the average change over time for the urban India (i.e. con-
trol group). In addition, the change in consumption expendi-
ture of a decile class (i.e. treatment group) is compared with
the median class (i.e. control group). In other words, in a
panel data structure framework of consumption expenditures
across decile classes over time, the study measures the dif-
ferences, between the treatment and control group, of the
changes in the outcome variable that occur over time.

It is to be noted that DID estimator can be numerically
calculated by using table 4. In this table the lower right cell
itself represents the estimator.

The DID regression technique can provide us the same
estimator along with the significance level (Gertler et al.,
2010). The empirical specification of the regression can be
written as follows:

y=0o+BT+yI+8(TD+é )

where 7 is a time dummy variable (¢ = 1 for post 2008, =0
for pre 2008), and I is a regional variable (i = 1 for rural and
i =0 for urban). The interaction effect (or the composite
variable) 7'/ is a dummy variable (t =i =1 for rural consump-
tion in post 2008).

The estimates in this regression specification can be
derived as follows:
a=uIT=0,I=0)=yu
ﬁ:(yITZ LI=0)—GIT=0,1=0)=y0— Yo
Y:(}’IT: 0,1= 1)—(y1T= 0,120):y01_)700
§=[oIr=1,1=1)-GIT=0,1=1)]- )
—[pIT=1,1=0)—GIT=0,1=0)]=
= [(yu - ym) - (ym - yuo)] s

It is to be noted that the regression technique provides us the
same DID estimator.
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Table 4: Calculation of DID estimator.

Y. i=1 (say Rural) i=0 (say Urban) Difference
t =1 (say post 2008) Vi Yo Yo~V
t =0 (say pre 2008) You Yoo Yoo~ Yo
Change Yo~ Vn Yoo = V1o DID:(yoo*ym)*(ylo 7y11)
Source: Author’s calculation
Table 5: Calculation of DID estimator by using regression coefficients.
Y, i=1 (say Rural) i=0 (say Urban) Difference
t=1 (say post 2008) ot+f+y+d atp y+o
t =0 (say pre 2008) aty o y
Change p+o AAy =6
Source: Author’s calculation
Table 6: Decile Group Wise Comparison of Average MPCE at Constant (1993-94) Prices in 61% and 66" round.
. Rural Urban
Per:‘:ntlle 615[ 6lsl 66(h 66th 615! 615[ 66tl| 66(h
u
of ptg)pul::tion 2004-05 2004-05 2009-10 2009-10 2004-05 2004-05 2009-10 2009-10
(U30) (O)) (U30) ™ (U30) ™ (U30) ™
10%-20% 169.00 193.00 143.37 153.84 223.00 248.00 177.32 188.67
20%-30% 195.00 220.00 188.52 200.00 269.00 294.00 245.68 260.46
30%-40% 221.00 245.00 218.89 230.84 316.00 342.00 295.79 313.97
40%-50% 246.00 271.00 246.86 259.30 368.00 396.00 349.64 370.12
50%-60% 275.00 299.00 275.29 289.05 433.00 461.00 410.78 435.14
60%-70% 310.00 333.00 307.35 321.78 512.00 545.00 483.02 511.50
70%-80% 359.00 380.00 346.06 361.66 619.00 657.00 574.06 609.45
80%-90% 442.00 455.00 400.49 415.52 804.00 854.00 697.77 744.55
90%-95% 570.00 569.00 490.03 505.52 1,088.00 1,144.00 911.74 971.76
95%-100% 1,116.00 938.00 910.52 886.16 2,137.00 1,985.00 1,929.65 1,907.55
All 319.00 331.00 352.74 362.38 531.00 555.00 607.42 631.30
Median 292.50 316.00 291.32 305.41 472.50 503.00 446.90 473.32

Source: Data on 61* round has been collected from Report on Consumption Expenditure, 2004-05 (p.19), and data on 66" round has been deflated by using suitable price indices.
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Figure 2: Change in MPCE across Decile Classes.

Source: own calculations
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Table 7: Tests of Equality of Mean Consumption Expenditure in Rural and Urban India.

Time Method Mean CE_Rural Mean CE_Urban t-statistic P-value at two-tail test
2004-05 URP 390.30 676.90 -3.066 0.013
2009-10 MRP 352.74 607.54 -2.741 0.022
2004-05 URP 390.30 692.60 -3.104 0.012
2009-10 MRP 362.37 631.32 -2.873 0.018
Region Method Mean CE_Pre 2008 Mean CE_Post 2008 t-statistic P-value at two-tail test
Rural URP 390.3 352.74 1.849 0.097
Rural MRP 390.3 362.37 4.608 0.001
Urban URP 676.9 607.54 3.137 0.011
Urban MRP 692.6 631.32 4.086 0.002

Source: own calculations

Table 8: Decile Class wise difference-in-difference estimates of MPCE before and after 2008 in Rural India (URP & MRP).

Rural Rural
Decile class 2004-05 2009-10 2004-05 2009-10
Change Change
(U30) (U30) (U2)) (M)
10% -20% 169.00 143.37 -25.63 193.00 153.84 -39.16
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference -123.50 -147.95 -24.45 -123.00 -151.57 -28.57
20%-30% 195.00 188.52 -6.48 220.00 200.00 -20.00
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference -97.50 -102.80 -5.30 -96.00 -105.41 -9.41
30%-40% 221.00 218.89 -2.11 245.00 230.84 -14.16
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference -71.50 -72.43 -0.93 -71.00 -74.57 -3.57
40%-50% 246.00 246.86 0.86 271.00 259.30 -11.70
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference -46.50 -44.46 2.04 -45.00 -46.11 -1.11
50%-60% 275.00 275.29 0.29 299.00 289.05 -9.95
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference -17.50 -16.03 1.47 -17.00 -16.37 0.63
60%-70% 310.00 307.35 -2.65 333.00 321.78 -11.22
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference 17.50 16.03 -1.47 17.00 16.37 -0.63
70%-80% 359.00 346.06 -12.94 380.00 361.66 -18.34
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference 66.50 54.74 -11.76 64.00 56.25 -1.75
80%-90% 442.00 400.49 -41.51 455.00 415.52 -39.48
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference 149.50 109.17 -40.33 139.00 110.10 -28.90
90%-95% 570.00 490.03 -79.97 569.00 505.52 -63.48
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference 277.50 198.71 -78.79 253.00 200.10 -52.90
95%-100% 1,116.00 910.52 -205.48 938.00 886.16 -51.84
Median 292.50 291.32 -1.18 316.00 305.41 -10.59
Difference 823.50 619.19 -204.31 622.00 580.75 -41.25

Source: own calculations

Changing Pattern of Consumption
Expenditure across Decile Classes

To have a deeper insight into the trend in consumption
expenditure for the different segments of population, this
paper utilises secondary data on MPCE (measured in uniform
and mixed reference periods) for different percentile groups
of population in rural and urban India from 50" (1993-94) to
66" (2009-10) rounds of consumption expenditure surveys.
In presenting the trend of consumption expenditure behavior,
estimates of MPCE is deflated by suitable price indices (CPI-
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AL price indices for rural and the CPI-UNME for urban sec-
tor) and expressed at 1993-94 prices. In general, consump-
tion expenditure across decile classes’ at first exhibited an
upward trend during the 1990’s and then decelerated in the
post-2008 scenario (Figure 2). Table 6 presents the MPCE
data on 61* and 66" rounds of consumption expenditure sur-
veys to explore the change in consumption expenditure in
the pre and post food crisis scenario across percentile groups
of the population.

Empirical results from the mean equality test suggest
that mean levels of consumption expenditure in rural and
urban differ significantly at a 5 per cent level of significance
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Table 9: Decile Class wise difference-in-difference estimates of MPCE before and after 2008 in Urban India (URP & MRP).

Urban Urban
Decile class 2004-05 2009-10 2004-05 2009-10
Change Change
(U30) (U30) (U2)) ™
10% -20% 223.00 177.32 -45.68 248.00 188.67 -59.33
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference -249.50 -269.58 -20.08 -255.00 -284.65 -29.65
20%-30% 269.00 245.68 -23.32 294.00 260.46 -33.54
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference -203.50 -201.21 2.29 -209.00 -212.86 -3.86
30%-40% 316.00 295.79 -20.21 342.00 313.97 -28.03
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference -156.50 -151.11 5.39 -161.00 -159.35 1.65
40%-50% 368.00 349.64 -18.36 396.00 370.12 -25.88
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference -104.50 -97.26 7.24 -107.00 -103.20 3.80
50%-60% 433.00 410.78 -22.22 461.00 435.14 -25.86
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference -39.50 -36.12 3.38 -42.00 -38.18 3.82
60%-70% 512.00 483.02 -28.98 545.00 511.50 -33.50
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference 39.50 36.12 -3.38 42.00 38.18 -3.82
70%-80% 619.00 574.06 -44.94 657.00 609.45 -47.55
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference 146.50 127.16 -19.34 154.00 136.13 -17.87
80%-90% 804.00 697.77 -106.23 854.00 744.55 -109.45
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Ditference 331.50 250.87 -80.63 351.00 271.23 -79.77
90%-95% 1088.00 911.74 -176.26 1144.00 971.76 -172.24
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference 615.50 464.84 -150.66 641.00 498.44 -142.56
95%-100% 2,137.00 1,929.65 -207.35 1,985.00 1,907.55 -77.45
Median 472.50 446.90 -25.60 503.00 473.32 -29.68
Difference 1,664.50 1,482.75 -181.75 1,482.00 1,434.23 -47.717

Source: own calculations

(Table 7). A negative estimate of t-statistic suggests that rural
consumption expenditure is lower than the urban region,
while positive estimates of t-statistic suggest that consump-
tion expenditure in the second period (i.e. post-2008), in fact,
declines in comparison to the first period. Spatial variation
in consumption expenditure is also statistically significant in
a particular time period. The findings remain the same irre-
spective of the measures of consumption expenditure (uni-
form or mixed reference period) used.

Spatial-temporal Difference in
Consumption Expenditure:
Difference-in-difference

Table 8 summarises the change in MPCE across decile
classes in the pre- and post-2008 scenario. Differences in
the average consumption expenditures are also noted across
decile classes by considering the median class as the con-
trol group of the population. A general trend of declining
consumption expenditure across decile classes is noticeable
after the rise in food prices in 2008. Change in consumption
expenditure of a particular decile class (e.g. expenditure

decline by Rs. 25.63 for 10%-20% class) is compared with
the change in consumption expenditure of the median class
(e.g. expenditure decline by only Rs. 1.18 for median class)
by calculating the difference-in-difference estimator. The
relative loss (the difference-in-difference of the changes in
consumption expenditure) is Rs. 24.45. Inspection of the
relative changes across decile classes indicates that the
food price surge in 2008 had far-reaching implications on
the consumption expenditure of most of the classes (espe-
cially higher decile class from 70%-80% and lowest decile
class) in comparison to the median class. Middle decile
classes (e.g. 40%-50% and 50%-60%) do not exhibit the
same trend. The relative change in MPCE measured by
using URP is seen as more prominent for the lower-income
group (10%-20% to 50%-60%) than considering MRP as
the measurement reference. For the higher-income class
(from 60%-70%), MRP measurement provides larger rela-
tive change than URP.

The overall conclusion remains the same for urban India:
the higher decile classes (from 80%-90%) and the lowest
ones (10%-20%) are worse affected than the median class
of the population. However, the magnitude of relative loss
is lower in urban areas than in their rural counterparts. As
with rural India, measurement of relative change by using a
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Table 10: Decile class and region-wise difference-in-difference estimates of MPCE before and after 2008.

Decile . 2004-05 2009-10 2004-05 2009-10
Region Change Change
class (U30) (U30) (M) (M)

Rural 169.00 143.37 -25.63 193.00 153.84 -39.16

10%-20% Urban 223.00 177.32 -45.68 248.00 188.67 -59.33
Difference -54.00 -33.95 20.05 -55.00 -34.83 20.17

Rural 195.00 188.52 -6.48 220.00 200.00 -20.00

20%-30% Urban 269.00 245.68 -23.32 294.00 260.46 -33.54
Difference -74.00 -57.16 16.84 -74.00 -60.46 13.54

Rural 221.00 218.89 -2.11 245.00 230.84 -14.16

30%-40% Urban 316.00 295.79 -20.21 342.00 313.97 -28.03
Difterence -95.00 -76.90 18.10 -97.00 -83.13 13.87

Rural 246.00 246.86 0.86 271.00 259.30 -11.70

40%-50% Urban 368.00 349.64 -18.36 396.00 370.12 -25.88
Difference -122.00 -102.77 19.23 -125.00 -110.81 14.19

Rural 275.00 275.29 0.29 299.00 289.05 -9.95

50%-60% Urban 433.00 410.78 -22.22 461.00 435.14 -25.86
Difference -158.00 -135.49 22.51 -162.00 -146.09 15.91

Rural 310.00 307.35 -2.65 333.00 321.78 -11.22

60%-70% Urban 512.00 483.02 -28.98 545.00 511.50 -33.50
Difference -202.00 -175.66 26.34 -212.00 -189.72 22.28

Rural 359.00 346.06 -12.94 380.00 361.66 -18.34

70%-80% Urban 619.00 574.06 -44.94 657.00 609.45 -47.55
Difference -260.00 -228.00 32.00 -277.00 -247.79 29.21

Rural 442.00 400.49 -41.51 455.00 415.52 -39.48

80%-90% Urban 804.00 697.77 -106.23 854.00 744.55 -109.45
Difference -362.00 -297.28 64.72 -399.00 -329.03 69.97

Rural 570.00 490.03 -79.97 569.00 505.52 -63.48

90%-95% Urban 1088.00 911.74 -176.26 1144.00 971.76 -172.24
Difference -518.00 -421.71 96.29 -575.00 -466.24 108.76

Rural 1,116.00 910.52 -205.48 938.00 886.16 -51.84

95%-100%  Urban 2,137.00 1,929.65 -207.35 1,985.00 1,907.55 -77.45
Difference -1,021.00 -1,019.13 1.87 -1,047.00 -1,021.38 25.62

Source: own calculations

particular referencing period (URP or MRP) provides similar
findings also in the context of urban India (Table 9).

Considering the urban region as the control group, the
change in consumption expenditure of the rural region (i.e.
treatment group) is also examined. Overall, it has been
seen that change in consumption expenditure post-2008
is distinctly marked in comparison to the expenditure in
urban area in change in rural areas. It has been reflected
by the positive DID estimator in all cases. The findings
suggest that urban area faces challenges in the wake of
food price inflation in 2008 due to their dependence on
non-wage goods (especially food grains) from rural areas
(Table 10).

In the specification of DID regression, we have included
a treatment effect (7, for rural or urban area), time effect (t,
for pre and post-2008) and the interaction effect of time and
treatment (#). The coefficient of the treatment effect (J) indi-
cates the estimated average treatment effect. All coefficients
have their expected signs. Time effects suggest that mean
consumption expenditure is, in fact, declines in post 2008.
However, the result is not found to be significant. Treatment
effects suggest that mean consumption expenditure in rural
is lower than urban region, and the result is found significant.
In other words, significant coefficients of treatment effect in
both the regressions (URP or MRP) imply the influence of
spatial effect in determining the average MPCE across decile
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classes of the population. This supports our earlier findings
of significant differences in mean MPCE in rural-urban dif-
ferences in consumption expenditure (Table 11).

Sophisticated statistical software also reports average
MPCE levels in urban and rural India in pre and post 2008
(table 12). The difference-in-difference coefficients (31.6 in
URP and 33.4 in MRP) as shown in table 12 is similar to the
coefficients of interaction effects in difference-in-difference
regressions (Table 11).

Conclusions and Policy Implications

The main objective of this paper was to examine the
implications of food price volatility on the changing pattern
of consumption expenditure across decile classes in India.
The background of the study suggests that the declining
trend in the availability of food grains in the post-reform
period can be explained by the encouragement of the export
of food grains due to the comparative advantage of India
vis-a-vis the international market in the pricing of food
grains.

Consumption expenditure differs in both spatial (rural
and urban) and temporal (pre- and post-2008) dimensions.
Empirical results reveal that the relative loss of consump-
tion expenditure (or difference-in-difference of the changes
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Table 11: Results of difference-in-difference regression (URP and MRP).

Uniform Reference Period

Mixed Reference Period

Coefficients t Stat Coefficients t Stat
Constant 676.9 5.01%** 692.6 5.49%**
t -69.3 -0.36 -61.2 -0.34
i -286.6 -1.50* -302.3 -1.69%*
ti 31.7 0.11 33.3 0.13

Observations: 40
Unadjusted R-squared = 0.367207,
Adjusted R-squared = 0.333002

Observations: 40
Unadjusted R-squared = 0.104473,
Adjusted R-squared = 0.0298452

Note: *** ** * implies significant at 1%, 10% and 15% level
Source: Author’s calculation

Table 12: Results of Average MPCE (URP and MRP).

Uniform Reference Period

Mixed Reference Period

i=1 (Rural) i=0 (Urban) Difference i=1 (Rural) i=0 (Urban) Difference
t=1 (post2008) 352.7 607.7 255.0 362.4 631.3 268.9
t=0 (pre 2008) 390.3 676.9 286.6 390.3 692.6 302.3
Change 37.6 69.2 DID =31.6 27.9 61.3 DID =33.4
Source: Author’s calculation
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