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Nutrition transition and changing food preferences in India
lain Fraser, Cherry Law and Matloob Piracha®

[Original submitted March 2018, Revisions received August and November 2018, Accepted December 2018]

Abstract
We present empirical evidence on how changes in food preferences have contributed to nutrition transition,
where the dietary pattern of households shifts away from traditional staples. Using household level time
series cross-section survey data for India, we estimate time varying demand elasticities, revealing evidence of
the declining importance of cereals in Indian household diets. The estimates show that Indian demand for
cereals has become more income inelastic and price elastic. We also find that cereals are a substitute rather
than a complement to animal products in household diets. Since changes in elasticities can only be attributed
to variation in utility parameters, this indicates that cereals are losing favour with Indian households. These

findings have implications for Indian food policy design and implementation.

Keywords: nutrition transition, QUAIDS, India, demand elasticities
JEL: D12, 012, Q18

1. Introduction

Improving food security and nutrition intake remains a key policy concern in developing countries and India is
no exception. The government has implemented, most recently via the 2013 National Food Security Act
(NFSA), an extensive set of public policy measures to ensure that sufficient food is available to the poorest
and most vulnerable in society (Narayanan and Gerber, 2017). For example, the Public Distribution System
(PDS) is a food safety-net programme that provides poor households quantities of rice or wheat at below
market prices (Kishore and Chakrabarti, 2015). In addition, there are also the Integrated Child Development
Scheme (ICDS) and the Mid-Day Meal Scheme (MDMS) that help ensure access to food at the household
level (Pingali et al., 2017). However, while these policies have been in place, there has been a decline in
cereal consumption in India. Between 1987-88 and 2011-12, the per capita daily calorie intake from cereals
has fallen from 1,323kcal to 1,182kcal in urban India and from 1,684kcal to 1,336kcal in rural India.” At the
same time the consumption of edible oils and animal products has increased significantly. This structural shift
of food consumption away from cereals and towards a more fat intense diet is known as the nutrition

transition, a phenomenon observed in many developing countries (Drewnowski and Popkin, 1997). It is

! lain Fraser (contact author: i.m.fraser@kent.ac.uk) and Matloob Piracha are both in the School of Economics,
University of Kent, Caterbury, UK. Cherry Law is in the Faculty of Public Health and Policy, London School of Hygiene
and Tropical Medicine. The authors thank two referees for constructive and insightful comments on an earlier

version of this paper.

®> The decline in calorie intake in India is another widely discussed trend in Indian food consumption. See Deaton and
Dreze (2009) and Smith (2015) for a detailed account of this puzzle.
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therefore important that policies implemented to ameliorate nutritional deficiencies take account of the

changing nature of food preferences in a country.

Income and prices are the standard factors used to explain this dietary shift in food consumption and
associated calorie intake. According to Bennet’s Law, the share of calories from starchy staples declines with
household income (Timmer et al., 1983; Fugile, 2004). But if income growth were the only cause, it would
imply a negative relationship between income and cereal consumption in India. Given that cereals are a
traditional staple and major source of dietary nutrients, this negative relationship is hard to explain. In terms
of prices, cereal consumption would also decline if prices have risen, but according to Pingali et al. (2017)
cereals have become cheaper relative to other nutritious food like pulses, fruits and vegetables. Thus, income

growth and changing food prices do not fully explain the declining dietary importance of cereals in India.

One key determinant that we examine in this paper, which has been under-researched within the existing
literature, is the changing pattern of consumer preferences. Past studies on nutrition transition indicate that
food preferences have been significantly influenced by the progress of economic development (Popkin, 1999;
Thow, 2009; Kearney, 2010). In particular, urbanization and trade liberalization increase the variety and
availability of food products and thus enable households to diversify their diets, and altering preferences. In
the case of India, Shetty (2002) argues that economic development has altered Indian dietary habits towards
a Western-type diet. Pingali and Khwaja (2004) also argue that globalization, along with economic growth,
has triggered Indian household adoption of a food culture that is different from the traditional patterns.
However, preferences are hard to observe and quantify. Existing studies account for changes in food
preferences by adding time trends (Banks et al., 1997; Mittal, 2007), extrapolating data given parameter
estimates (Dong and Fuller, 2010) or correlating time-varying demographic characteristics which are used as
proxy variables for consumer preferences with consumption (Moro et al., 2000). These approaches have
been criticized in the literature (Gao, et al., 1997), so we follow an alternative empirical strategy proposed by
Chavas (1983) who observed that changing consumer preferences will be exhibited as chainging demand
elasticities over time. To date, several studies have assessed structural dietary shifts through comparing
demand elasticities over time. For example, Guo et al. (2000) and Hovhannisyan and Gould (2011) show that
food demand elasticities have changed over time in China. For India, Mittal (2007) reports that changes in
food preferences have contributed to at most 0.1% decline in per capita cereal intake for different
expenditure groups from 1983 to 1999. Gaiha et al. (2013) demonstrate that there are significant shifts in
food price elasticities for fats, calories and protein, which are not determined by changes in price, income

and household characteristics.

In this paper, we add to the literature investigating the nutrition transition in two significant ways.

First, we capture changes in food preferences in the rural and urban context by estimating time varying

household level price and expenditure (income) elasticities of demand for four time periods between



1987-88 and 2011-12. We take this approach for two main reasons. One, there is good reason to assume
that the key elasticities of interest are not constant over this time period and understanding the evolution of
these parameters is important. Two, in examining the evolution of the elasticity estimates over several data
periods, we can assess if specific years of the data might be providing estimates that are less to do with a
trend in the data and more as a result of an unobserved idiosyncratic feature that are unique to a specific
year. The potential importance of this, especially for demand projections, is illustrated by the simulation

results we generate.

Second, not only do we generate standard elasticity estimates but we also estimate “preference-based”
elasticities. These elasticities are estimated by holding household characteristics, prices and income constant
(at base year levels), such that any changes we observe in elasticities are independent of changes in income,
prices and demographics and hence can only be attributed to the underlying utility parameters. We compare
our preference-based estimates to standard elasticities in order to understand the extent to which demand
responsiveness to price and income changes are influenced by changes in food preferences. In presenting
these estimates, we are aware of both the limitations associated with them as well as alternative approaches
previously employed within the demand estimation literature.® Therefore, given the limitations of the data
set employed and the approach we can implement, we simply focus on whether consumer preferences have
shifted away from cereals, with identification of the source of changes beyond the scope of the current

study.

Our expectation is that there have been changes in demand elasticities for cereals in India over our sample
period. Indeed, there is prior evidence to this effect in relation to calories reported by Gaiha et al. (2013) and
Rahman (2017). Specifically, if cereals are becoming less favored by Indian households, the expenditure
elasticity (YED) for cereals is expected to decline over time as households are likely to spend proportionally
less on them as income increases. Weaker preferences for cereals will also make Indian households less
resistant to changes in their relative prices. Thus, we anticipate that the price elasticity of demand (PED) for
cereals has become relatively more price elastic over time. Also, it is expected that demand for cereals has
become more sensitive to changes in the prices of substitutes but less so for complements (i.e. cross price
elasticity of demand (XED)). If our priors are met, this implies that the preferences of Indian households have

shifted away from cereals and hence contributed to the nutrition transition being observed in India.

We use India’s National Sample Survey (NSS) covering the periods 1987-88, 1993-94, 2004-05, 2011-12. This
household level survey data is then analysed following Ecker and Qaim (2011) and Hoang (2018) who employ
a two-stage estimation procedure. In the first stage, the Working-Leser model is used to analyze how

households allocate total expenditure among food and non-food items. In the second stage, we examine the

* Alternative approaches have been used in the literature to capture preference change such as a time trend or a
discrete intercept shift. Also, if suitable data is available it is possible to try and identify causal factors (e.g., demographic
changes, advertising, and changes in information about the health consequences of diet) driving change and explicitly
include them within the demand system. See Okrent and Alston (2011) for an overview of this literature.
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composition of the food bundle consumed by Indian households using the quadratic almost ideal demand
system (QUAIDS) with demographic scaling (Banks et al., 1997; Capacci and Mazzocchi, 2011). We estimate
our demand equations using a two-step procedure advocated by Shonkwiler and Yen (1999) to account for
the sample selection bias from zero expenditure data. Also, as unit values are used as a proxy for the
unobserved market prices, we mitigate the potential bias from measurement error and quality effects by
implementing an adjustment following Majumder et al. (2012). Together with the results from the
Working-Leser model, these QUAIDS estimates give the combined demand elasticities for cereals, which can

be used to infer the changes in food preferences in recent decades.

This paper is structured as follows. In Section 2 we describe our data as well as the adjustment of unit values.
Section 3 details our estimation methodology. Section 4 presents the various demand elasticity estimates. In
Section 5, we perform two simulation exercises to understand how these changes in elasticities affect food

consumption behaviour. We highlight the limitations in Section 6 and conclude in Section 7.

2. Data

2.1 The Indian National Sample Survey

We use household consumption expenditure data from four rounds of India’s National Sample Survey (NSS)
covering the periods 1987-88, 1993-94, 2004-05, 2011-12, yielding data on 265,770 rural and 174,067 urban
households from over 70 Indian regions.* The NSS adopts a two-stage stratified sampling method. In the first
stage the sampling units are villages and urban frame blocks for rural and urban sectors respectively.
Households are then selected from the sampling units in the second stage. Importantly, the survey has a
wide coverage of food items at a disaggregated level, from basic staples to various types of vegetables and
fruits. Like previous studies on Indian food demand (e.g., Mittal, 2007 and Kumar et al., 2011), we divide the
food items into six groups: cereals; eggs, fish and meat (EFM); edible oils; pulses; vegetables and fruits; and
other food (other includes milk, milk products, cereal substitutes, dry fruits, nuts and sugar).> As income
data is not collected in the NSS, we proxy household income with monthly per capita expenditure (MPCE). In

addition, we also construct a measure of monthly per capita food expenditure (MFE).°

Table 1 presents descriptive statistics of MPCE, MFE and food consumption for our sample.

{Approximate Position of Table 1}
From Table 1 we can see that compared to the rural sector, households in urban India are generally richer
and have higher MPCE. Rural households tend to allocate a higher share of their budget to food than their
urban counterparts. Despite the increase in monthly MFE over time, Indian households spent relatively less
on food in 2011-12 than 1987-88, with the average share of food in total expenditure falling from 51% to 37%

for urban households and from 58% to 43% for rural households.

* For more details see http://www.mospi.gov.in/national-sample-survey-office-nsso.
> Over 75% of the expenditure spent on other food came from milk and less than 5% from nuts. However, given that
our main focus is the change in preferences towards cereals, this aggregation choice is of less importance.
6 Expenditure and income are used interchangeably hereafter.
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In terms of food consumption, we see from Table 1 that rural households purchase relatively more cereals
while urban households have a relatively more diverse diet. Even with the extensive set of government
policies in place to distribute food grains to the poor, cereal consumption recorded the largest decrease
among all the food groups. From 1987-88 to 2011-12, the average calorie intake from cereals of urban and
rural households decreased by 141 kcal and 348 kcal respectively. Similar declines in the dietary importance
of cereals have been observed in previous studies on Indian food consumption (Deaton and Dreze 2009;

Smith 2015).

2.2. Quality adjusted unit values (prices)

As with most food surveys, the NSS does not collect market prices for food items faced by households. It is
common practice to proxy prices with unit values obtained by dividing expenditure by quantity bought. This
approach can exaggerate actual price differences across markets as product quality is not captured in the
data. Unit values may also exhibit measurement error due to the failure of household to accurately recall
expenditure and quantity consumed. Thus, unit values need to be corrected before being used as a proxy for

market prices.

Following Majumder et al. (2012), we adjust the initial unit values calculated from the NSS for each round,

using the following Ordinary Least Squares (OLS) model:
Vi — (Vi Imedian = A Dy + dizDy + dizDg + O;MFE +n;Z + ¢ (1)

where v; is the unit value of food group i (i=1,...,n) in Indian rupee per kilogram faced by each household
and (V") median is the median unit value of that item in sector u and region r in which a household
resides. D,. and D, denote regional and urban sector dummies respectively.” We extend the Majumder
et al. (2012) approach by adding a set of dummy variables, D, to indicate the quarter of the year (i.e.
sub-round of the survey) when the household is interviewed to account for variation in market prices
resulting from seasonal changes in supply availability of food commodities. A vector of household
characteristics, Z, (i.e., age and gender of household head, household size, proportion of adult males and
females in the households, and share of times that meals are consumed outside by that household) are
added as control variables. In particular, the share of meals consumed outside of home is employed as a
proxy for the degree of market access to food enjoyed by the household. ¢; is the residual in the regression.
We then assume that households in the same sector of the same region face the same vector of food prices,

p; which is obtained by summing the median unit value with the median estimated residual of the sector in

"In Majumder et al (2012), prices are modified at the district level by using the median unit value in each district and
adding district dummies. However, information on Indian districts is not available in earlier surveys. For estimation
consistency, prices used in this study are adjusted to the regional level, following Cox and Wohlgenant (1986).
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each region.® Table 2 presents the average quality and demographically adjusted unit values of food groups
for selected years.
{Approximate Position of Table 2}

The values reported in Table 2 are similar to those in Majumder et al. (2012), with EFM being the most
expensive food group and vegetables and fruits being the cheapest in the 2000s. Food prices are generally
higher in the urban sector than the rural sector with the exception of edible oils for which the price
differential is minimal. Other food and pulses recorded the fastest rise in adjusted unit values in urban and
rural sectors respectively. In contrast, edible oils have become relatively cheaper in both sectors as the rate
of growth in prices is the lowest among all food groups. Finally, there is also evidence of a general increase in
the relative price of cereals. Cereal prices recorded a percentage increase higher than that of EFM. While this
may reflect that price subsidies were not sufficient to counteract the upward pressure from market forces, it
may also be driven by the likelihood that Indian households have been substituting low cost cereals (i.e.

coarse grains) for high cost ones (i.e. rice and wheat) (Chand, 1999; Mittal, 2007).

3 Econometric methodology

3.1. Two-stage demand system

In the first stage, a household decides how total expenditure is allocated across food and non-food
commodities. Then in the second stage, the household allocates total food expenditure across six food
groups. Together with the assumption that the price indices of food groups do not vary significantly with the
expenditure level, the allocation of total expenditure will be approximately correctly estimated (Edgerton,
1997). The two-stage demand system is estimated separately for the rural and urban sectors for each round

of the NSS considered.

3.1.1 Stage 1: The Working-Leser Model
We follow Ecker and Qaim (2011) and more recently Hoang (2018), and employ a Working-Leser model to

study the allocation of household food and non-food expenditure as follows®:
WF=(ZF+,3FlnPF+)/F1nM+£F (2)

where wg is the share of food (F) in total expenditure. P is the median of average weighted food prices in
each region, with the weights being equal to the proportion of total food expenditure that households spend
on each food item. To avoid price endogeneity, households in each region are assumed to face the same
general food price level. M denotes household income which is proxied by MPCE and &g is the error term.

Finally, a vector of household characteristics (Z) are added as control variables through linear demographic

® Since other food includes a variety of food items, the price faced by households is subject to their consumption
pattern and differs greatly within sectors and regions. To eliminate the influence of extreme unit values and ensure
positivity of the adjusted price, outliners are dropped using Cook’s distance in the price adjustment regression for other
food. Our results are generally robust to the case when regional median unit values are used in demand estimation.

° It is not feasible to account for non-food prices in stage 1 as the NSS does not collect quantity consumed of many
non-food items and quality data on non-food prices is rare and frequently not presented in a geographically
disaggregated manner.

6



translation (Ecker and Qaim, 2011). This vector of variables is same as the one employed in the price
adjustment estimation with the exception of the age of household head and household size, which enter in

equation (2) in logarithm form for better model fit.*°

3.1.2 Stage 2: QUAIDS
In the second stage, we assume that an individual decision to consume is as a result of utility maximization
subject to a budget constraint. Banks et al. (1997) uses the following indirect utility function (V) to derive the

QUAIDS:
-1

Inm —Ina(p)]™*
InV = [— + A(p) (3)
{ b(p)
where m denotes the MFE and Ina(p) takes the translog form'":
n 1 n n
Ina(p) = aq +Zai Inp; + EZ vijInp;Inp; (4)
i=1 i=1j=1

and b(p) is the Cobb-Douglas aggregator function of the price vector (p) defined by:

b@) = [pi# g
i=1

and A(p) is a price aggregator function which is homogenous of degree zero in prices such that:

2@) = D Ao, @
i=1

Equations (3) to (6) together define the QUAIDS specification. It can be seen that, apart from income and
prices, the utility that a consumer receives from consuming a good is determined by the parameters «;, y;j,
Bi and A;. By capturing changes in these parameters, demand elasticities provide the best way to interpret
how consumer preferences have changed as well as providing valuable insights into how consumer behavior

is affected by these changes in food preferences.

After applying Roy’s identity to equation (3), the budget share of food group i (wj;) is derived as follow:

w; = +iyij Inp;+ B;ln [a?;l))] + b?]i)) {ln [ag)]}z + & (7)

The higher order income term in equation (7) marks the key difference between QUAIDS and the almost

ideal demand system (AIDS) introduced by Deaton and Muellbauer (1980). The inclusion of this term allows

' We note that there are alternatives approaches to how researchers estimate the first stage of these models. One
common approach is to employ a total expenditure function. For such examples applied to India and other countries see
Dey (2005), Kumar et al. (2011) and Bronnmann et al. (2018).
" Following Deaton and Muellbauer (1980) and Banks et al. (1997), ay is chosen to be just below the lowest value of
the logarithm of MFE (i.e. minus by 0.1).
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the budget share Engel curve to be non-linear, such that goods can be a luxury for the poor but a necessity

for richer households.

As in Moro and Sckokai (2000) and Capacci and Mazzocchi (2011), we incorporate demographic scaling into
the QUAIDS by allowing the constant term and income coefficients to depend on the set of household
characteristics (z4). For conformity, these demographic variables are same as the ones used in the first

budgeting stage. Equation (7) is thus modified as follow:

w; = (aio + i Xig Zd) + Zn:)’ij Inp; + <ﬁi0 +iﬁi‘1 Zd) fn [%
d J a
D 1 m 12
+ (Aio +Z/1idzd)m{ln W]} T

(8)

Demand theory implies that following restrictions are required in the estimation of QUIADS:

Adding up:

n n n
ai=1»2ﬁi=0» Vij=0'zﬂi=0 (9)
=1 =1 i=1

n
i=1 =

Homogeneity:

n
ZYU = O, (10)
i=1

Symmetry:

Yij = Vji (11)

3.1.3 Estimation of probit model
In the collection of household survey data, it is common to record zero purchases for commodities. These
can be a ‘true’ zero, indicating that households do not consume these items for reasons such as inability to
afford or low preference for them. For example, beef is often not consumed by many Indian households
because cow is deemed as a sacred animal by Hinduism. Zero consumption might also be driven by the fact
these items are not available during the time that a household is surveyed. Alternatively, a zero could occur
where households just happen to not make any purchase within the reporting period even though they
normally consume that commodity (Deaton, 1997). These zeros are considered as ‘false’ zeros, causing a

downward bias to the observed expenditure.



To deal with this issue, we follow Shonkwiler and Yen (1999) and employ a two-stage estimation
procedure.”® The demand system of equations is first modelled as follows:
(4);k = Z’iKi + U;

1ifw; >0
wi={ o it (12)

0 ifw; <0

Wi = ww;
where w; indicates the observed budget share of food group i and w; is the binary outcome which
equals one if that item is consumed by the household, and zero otherwise. Their corresponding
unobservable latent variables are indicated by w;' and w;. z'; denotes the set of independent variables
determining the consumption decision, which includes the logarithm of food group prices, logarithm of MFE

and the household characteristics used in first stage demand estimation. v; is a random error.

In implementing this procedure, we compute the household-specific standard normal probability density
function ¢ (z';x;) and the cumulative distribution function @ (z';k;) for each food group using a probit

model, and we then incorporate them into the budget share equation (7), such that:
w; = @' ik)dwi + @b (Zir;) + & (13)

With this correction for zero observations, the right-hand side of equation (13) does not add up to one in the
demand system. Hence, the adding-up restriction defined above no longer holds, which removes the need

for dropping one arbitrary equation in the QUAIDS estimation (Ecker and Qaim, 2011).

3.1.4 Expenditure and Price Endogeneity
It has become reasonably common with demand system estimation to consider issues associated with
expenditure and price endogeneity. With regard to expenditure endogeneity this problem occurs because
expenditure is employed on both sides of the demand system equations. This issue can be resolved following
Dhar, Chavas, and Gould (2003), but it requires the use of income data. Unfortunately, the NSS does not
collect household level income so it is not possible to deal with expenditure endogeneity in this way.
However, we also note that when dealing with this issue in demand estimation Zhen et al. (2014) note that

this type of endogeneity is unimportant (see page 5), which is confirmed by other researchers.

Turning to price endogeneity, there have been a number of different approaches proposed within the
literature e.g., Hovhannisyan and Gould (2017). Because of limitations with the NSS it is not feasible to
correct for potential price endogeneity by regressing food prices on supply side factors in the case of India.
However, within our model specification we already include regional dummies and take account of the fact
that Indian households living in different regions face different food prices. Moreover, we also consider the
effect of supply seasonality on food prices and as such, we indirectly account for the effect of supply-side

changes on food prices and hence mitigate the price endogeneity bias. In addition, we also control the

2 Banks et al. (1997) deal with sample selection bias by estimating the demand system using GMM. As households in
the NSS are not sampled repeatedly, this technique is not feasible.
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potential bias arising from measurement error and differences in household preferences through
incorporating household demographics in the demand equation. More generally, given that we are
employing household level micro data, we note the point made by Zhen et al. (2014), “supply-demand
simultaneity may not be a major issue with micro data because individual household purchase decision may
not significantly affect market equilibrium prices.” (P. 5). Finally, as part of our estimation strategy, we
adopted the Majumder et al. (2012) approach to address issues relating to estimation of prices from unit
values. There are many papers within the demand literature that address this data limitation, e.g., Capacci
and Mazzocchi (2011). Importantly, they note the steps involved in generating prices given unit values
means that the resulting prices used in estimation “can be safely treated as exogenous variables for
aggregate food groups.” (P. 93). Based on these arguments, we consider that price endogeneity is unlikely to
constitute a significant bias affecting the trends of our elasticity estimates, since the prices used in our study

are adjusted for measurement errors, demographic differences and supply side factors..

3.2 Demand elasticities

To identify changes in the underlying utility parameters, demand elasticities for all rounds are evaluated
based on the representative urban and rural households in 1987-88 (characterized at the mean value of food
prices and with average income and household characteristics). The average budget share of food (wg) is
therefore held constant at the 1987-88 level in the following equations. From equation (2), the

preference-based demand elasticities for food can be calculated as follows:

YED:
YF
EF=1+ 14
WF 8788 (14)
Uncompensated PED:
E¥ = br (15)
Wr 8788
Compensated PED (i.e. using the Slutsky equation):
Ef = Ef + wpgrgsEf (16)

Next, using the procedure given in Banks et al. (1997) and the formula from Edgerton (1997), the

preference-based demand elasticities for aggregated food groups are derived as:

YED:
H 6 lnm [Bl b(p) { [ E(;;)8)8]}] ® (i) 7)
EX = E} ( Wii; —+ 1> (18)

Uncompensated PED and XED:

n
..:ﬂ: N a,,_l_z InP _Aiﬁj {ln m8788]}2
Hij = dInp; Yij —Hi| & 4 Yik k,8788 b(p) a(p)
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® (z'ix;) (19)




u..
Eilj' = < - 5ij> + E{*Wj g788[1 + EF] (20)
W; 8788

Compensated PED and XED:

u. . u'
ELL} = < Y - 61]) + Wj,8788< - + 1) + Eiij,8788E§ (21)
Wi 8788 W; 8788

where Py is a price index calculated as the arithmetic mean of prices for all k food groups. §;; is the
Kronecker delta which equals to one if i = and zero if i # j. Note that the mean value of food prices,
income and household demographics in 1987-88 is used in the computation of price indices (a(p) and b(p)),
and constant (@;). The decision to consume (i.e. @ (z';x;)) is also evaluated based on the representative
urban and rural households in 1987-88. This leaves changes in utility parameters the only possible cause of
any variation in the estimates of preference-based demand elasticities. For the purpose of comparison, we

also compute the “standard” demand elasticities using the mean data point of the current period."

4. Empirical results

4.1 Food expenditure decision

The estimates of the Working-Leser model provide strong evidence supporting the theoretical proposition
that households in both sectors allocate relatively less additional income to food when facing an increase in
income.” The coefficients of shares of meals consumed outside home are significant and negative. In our
case, the level of market access, proxied by the share of meals consumed outside home, has larger negative
impact on the budget share on food for rural households than those in the urban sector. This result is in line
with the finding of Ecker and Qaim (2011), who find that Malawian households spend proportionally more on
food if they live farther away from the market, using distance to the nearest daily market as their variable.
The positive and significant coefficients of the share of adult females and males in both sectors reflects
adults’ higher calorie need and hence households with more adults spend relatively more on food. In

addition, older household heads tend to spend more on food than their younger counterparts.

4.2 Demand elasticities for food

In Table 3, we report two forms of demand elasticities for food of urban and rural India: (i) columns 1 and 2
give the preference-based elasticities, which are computed using the mean data point in 1987-88; (ii)
columns 3 and 4 provide the standard elasticities calculated at the mean data point of the current period.
Given that the period 1987-88 is the reference point, the preference-based and standard elasticities are
exactly the same in this period. All these elasticities are strongly statistically significant.

{Approximate Position of Table 3}
From Table 3 we can see that for both urban and rural sectors, the preference-based YED for food is smaller

than unity. This indicates that food is a necessity and confirms Engel’s Law: the proportion of total

Bn addition, we have estimated the partial demand elasticites for cereals using the second stage QUAIDS specification.
We have done this to check for consistency in the resulting evolution of the elasticities over time. These are reported in
the on-line appendix in Table A5.
" The full set of regression results are reported in the on-line appendix. See Tables Al and A2.
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expenditure spent on food is greater for poorer households. As predicted by demand theory, the sign of
uncompensated and compensated PEDs for food is negative. The rural demand for food is shown to be more
income and price elastic than that of urban households. For both sectors, there are limited changes in the
value of preference-based YEDs and PEDs over the survey rounds, suggesting the preferences for food are

reasonably stable over our data period.

Next, we look at standard demand elasticities in columns 3 and 4. While these estimates also confirm to
Engel’s law and demand theory, they display more variation than the preference-based estimates. From
1987-88 to 2011-12, the rural and urban standard YEDs decreased from 0.727 to 0.651 and 0.822 to 0.717
respectively, indicating that the proportion of additional income allocated to food expenditure decreases as
income increase. In both sectors, the demand for food has become more sensitive to changes in food price
as suggested by the rising trend of PED. Thus, these estimates indicate that although food remains a
necessity, its importance within the household budget in both rural and urban India has declined. These
results are consistent with the observation of Deaton and Dréze (2009) who report limited real change in per
capita expenditure on food in spite of the rising MPCE. As shown by the trend of standard YED, the rise in
total expenditure of Indian households triggers a less than proportional increase in expenditure on food and
the magnitude of the increase tends to fall over time. Deaton and Dréze (2009) also show that the real price
of calories increased from 1987-88 to 1999-2000. The estimates of PED suggest that the increase in calorie
prices causes a rising negative substitution effect over time, making it more likely to cancel out the falling

positive income effect and leaving the real food expenditure unchanged.

4.3. QUAIDS estimates

The QUAIDS is estimated with the iterative feasible generalised non-linear least square estimator through
the NLSUR command in STATA. To keep the analysis focused on the nutrition transition, we report the model
estimates in the on-line Appendix and only discuss key results here. For both urban and rural sectors, most of
the parameters estimated are statistically significant. The highly significant quadratic terms for income (A)
supports the non-linearity of the budget share Engel curve of Indian households for their consumption of
various food groups and thus establishes the superiority of QUAIDS over AIDS. The QUAIDS results also signal
the importance of correction in zero consumption as the coefficients of the probability density functions ()

are generally statistically significant.

4.4. Demand elasticities for cereals and the nutrition transition
The demand elasticities for cereals for urban and rural sectors are presented in Table 4.
{Approximate Position of Table 4}
The elasticities reported in Table 4 capture the short run (i.e. one year) cereal demand response to changes

in income and prices and they tend to be smaller. In other words, the demand for cereals is generally income

© we report the estimated demand elasticities for other food groups in the on-line appendix. See Tables A3 and A4 for
details.
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and price inelastic. The elasticity estimates in columns 1 and 2 of Table 4 show that urban demand for cereals
has become more income and price elastic compared to the rural sector since the 2010s. The estimates of
XEDs are predominately negative, suggesting that most food groups are viewed as complements to cereals by
Indian households. The variations in preference-based elasticities across periods provides evidence in
support of the changes in the underlying utility parameters of Indian food demand and thus shifts in their

food preferences.

Turning to our standard elasticity estimates that are reported in Table 4, we see that they are generally in
line with the results of Anand et al. (2016) who did not account for sample selection bias arising from the
inclusion of zero observations. Using the same dataset, they find that the Indian cereal demand is income
and price inelastic. Their estimate of XED for cereals in response to price changes in eggs, fish and meat is
0.02 and that to price changes in pulses is 0.008. Our demand elasticities are also consistent with the
findings of Mittal (2010) and Kumar et al. (2011) in which the Indian demand for other food are generally
more income and price elastic than other food groups. It should be noted that the elasticities reported in this
paper are not directly comparable to those estimated in the above studies for two reasons. First, their data
periods are 1983, 1987-88, 1993-94 and 1999-2000, which differ from the ones we use. Second, they
estimate QUAIDS using a pooled dataset from these rounds of NSS data and do not investigate the time
trend across rounds. Their elasticities thus capture the long-term response rather than the short-term

changes we report here.

In addition to Table 4, we provide a series of graphs to illustrate the time profile of demand elasticities for
cereals. As seen from the left panel of Figure 1, the urban preference-based YED is relatively stable over our
data period. In contrast, the rural YED has decreased from 1.490 in 1987-88 to 0.664 in 2011-12.
{Approximate Position of Figure 1}

This decrease in responsiveness of cereal demand to income changes confirms our hypothesis that less
additional income has been allocated over time to cereal consumption, which is losing favour amongst rural
households over time. The right panel of Figure 1 shows that cereal demand in the urban sector has become
more price elastic due to changes in food preferences. During the survey period, the absolute value of urban
PED for cereals has increased from 0.413 to 0.845. For rural households, their PED for cereals decreased
slightly in 1993-94 but remained rather stable thereafter. The increasing trend of preference-based PED
provides support to our proposition that the decline in consumer preferences for cereals has made urban

households more willing to adjust their cereal consumption in response to the rise in cereal prices.

Next consider Figure 2 that shows the time profile for the XEDs for cereals.

{Approximate Position of Figure 2}
The results shown in Figure 2 support our proposition that the preference-based XEDs for cereals and its
complements have generally decreased in absolute value over time. For instance, the estimate of XED

between cereals and eggs, fish and meat in rural India decreased from 0.623 to 0.286 in absolute term from
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1987-87 to 2004-05. During the same period, the responsiveness of urban cereal demand to price changes in
edible oils dropped from 0.577 to 0.156 in absolute value. Overall, the time profiles we observe for XEDs

provide support for the shift in food preferences of Indian households away from cereals.

We next consider the standard elasticity time profiles in Figures 3 and 4.

{Approximate Position of Figures 3 and 4}
In Figure 3, we plot the time profile for the standard YED and uncompensated PED for cereals, which exhibit
similar trends to the preference-based elasticities. The left panel illustrate that while the standard YED has
been declining in rural India, it is relatively stable in urban India. The increasing urban PED in the right panel
reveal that urban demand for cereals has become less income elastic. The PED of rural demand has, however,

decreased slightly.

Figure 4 illustrates a general decrease in the absolute value of standard XEDs. In other words, Indian cereal
demand has become less responsive to price changes of its complements. The magnitude of this declining
trend in standard XEDs is similar to the preference-based estimates in Figure 2. The only exception is the case
when the rural price of other food changes, the standard XED of cereal demand is shown to have decreased

more in absolute term than the preference-based estimate.

Overall, the evolution of the standard elasticities over time is very similar to those of the preference-based
estimates. This highlights that changes in utility parameters, and thus food preferences, are crucial
determinant of demand responsiveness towards income and price changes. The evolution of these estimates
rejects the assumption of constant elasticities in demand studies. More importantly, the demand for cereals
is found to have become less income elastic but more sensitive to changes in cereal prices. There is also
evidence in support of the declining complementary relationship between cereals and other food groups.
These changes in the demand elasticities confirm our hypothesis that food preferences of Indian households

have shifted away from cereals in the last few decades.™®

4.5 Robustness check

Our demand elasticity estimates may be biased as the selection of Indian households in the survey may not
be entirely random. Due to the use of the two-stage stratification strategy, the probability of Indian
households being selected varies across each sample village and urban block. One way to address this issue
is to apply survey weights in the regression analysis. This is not necessary if sampling weights are solely a
function of the observed independent variables included in the model (Winship and Radbill (1994)). They
argue that the use of unweighted data is preferred if the parameter estimates produced by OLS and

Weighted Ordinary Least Squares (WOLS) are substantively similar as OLS estimates are more efficient and

'® In Table A5 in the on-line appendix, we also report the partial elasticities for cereals that are generated directly from
the second stage of estimation. As can be seen the partial elasticities are marginal larger as we would expect.
Importantly, the temporal evolution of these partial elasticities is consistent with the results reported in Table 4 and
shown in Figures 1 to 4.
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the estimated standard errors are smaller. To examine the possible bias in our estimates, we re-estimate the
QUAIDS with the application of survey weights. The demand elasticities only differ slightly from the ones in
Table 4." Therefore, the use of sampling weights is unlikely to alter the trend of preference-based demand

elasticities observed above.

Another possible source of bias relates to the food prices used in this paper. As noted by Majumder et al.
(2012), the quality adjustments do not completely eliminate the bias arising from using unit values as proxies
for market prices. Nevertheless, if the distortions in unit values are consistent across regions and survey
rounds, the impact on the patterns of demand elasticities will be minimal. Given that it is difficult to measure
the magnitude of potential measurement bias, we have checked whether our results are robust if no quality
adjustment is performed at all. To do this, we re-estimated the QUAIDS specification with the median unit
value of each food group in each region. This yielded a pattern of demand elasticities that are the same as

the ones we report here.

5. The nutrition transition

How has this shift in food preferences contributed to the decline in dietary importance of cereals? To answer
this question, we perform two simulation exercises which are reported in Table 5.

{Approximate Position of Table 5}

In these exercises, we estimate the cereal demand response towards income and price changes using the
preference-based demand elasticities obtained from the different data periods. In both cases, we assume all
other factors remain constant and take the cereal consumption in 2011-12 as the base level. Recall that these
preference-based elasticities are independent of changes in income, prices and socio-economic variables,
which implies that the difference in the predicted level of cereal consumption can only be explained by the

changes in the underlying utility parameters, i.e., the preferences towards cereals.

In Table 5, panel A shows the estimated change in cereal demand in response to income growth. Assuming
income increased by 10%, the rural households would have increased their cereal consumption by 199 kcal if
YED had not changed since 1987-88. Nevertheless, because their demand for cereals has become less
income elastic over time, the rise in consumption would only be 89 kcal under the demand elasticity
estimated with the 2011-12 data. This difference in predicted change in cereal consumption is not observed

in urban India due to its relatively stable YEDs.

In panel B, we consider a cereal price increase by 10%. Using the preference-based PED in 1987-88, it is
predicted that the cereal consumption would decrease by 49 kcal in the urban sector and 137 kcal in the
rural sector. But when the elasticities are estimated with 2011-12 data, the estimated decrease in urban
becomes 100 kcal. This illustrates that by making cereal demand more price elastic, the decline in

preferences towards cereals in urban India has increased the magnitude of the fall in cereal intake in

Y We present the results of our robustness check on preference-based demand elasticities in the on-line appendix.
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respond to the price rise. For rural sector, the decline in consumption would, however, be smaller (i.e. 95

kcal) due to the drop in its PED, discussed above.

Panel C combines the results from the above two panels. It can be seen that with equal percentage increases
in income and cereal price, rural and urban households would have consumed more cereals if their
preferences towards cereals had not changed; in other words, if the preference-based elasticities remained
at 1987-88 levels. This is because the income-induced increase in cereal consumption is larger than the
decrease triggered by price changes. However, as cereals have become less preferred over time, the rise in
income and cereal prices will result in a smaller increase in cereal intake or even a decrease. This is apparent
when elasticities estimated with 2011-12 data are used for simulation. With a 10% rise in income and cereal
price, rural households would consume 6 kcal less cereals as the price-induced fall in cereal intake becomes
larger than the increase caused by income growth. For urban India, while the net change in cereal
consumption remains positive, the magnitude of the increase is much smaller when estimated with the

preference-based elasticities at 2011-12 levels.

The above simulation exercises reveal the impact of changing food preferences in nutrition transition.
Weaker preferences for cereals have slowed the rate of increase in cereal consumption in response to the
recent income growth in India. It has also made households more sensitive to the increase in cereal prices
and hence led to a larger fall in cereal intake. These changes have contributed to a dietary shift away from
cereals in India despite the various policy efforts implemented in India to deal with food insecurity and

nutrition.

Finally, an additional insight from our simulation results is the potential error in demand projection arisen
from the use of demand elasticities from previous years. Using elasticities estimated derived with data from
earlier years of the NSS survey to forecast future food demand would generate relatively inaccurate
estimates. This issue is likely to be more problematic if the analysis covers a long time period or if the country
of interest is experiencing dramatic changes, which appears to be the case for India. Equally, if we select only
two years of a long standing survey to estimate elasticities and these two years are unusual or outliers, then
our resulting estimates will reflect these limitations. Therefore, as we have done here, there is good reason

to select several years of data to reduce this potential source of bias.

6. Limitations

While the trend of demand elasticities is robust, there are some caveats that should be kept in mind. As
highlighted by Strauss and Thomas (1995), expenditure survey data do not adequately control for food
wastage. Since rich households are likely to waste more food than the poor, their actual food consumption
may be overstated. Besides, the NSS does not account for meals that are given to guests and employees and
the ones that are received in kind, causing a potential upward bias on demand elasticities. Smith (2015) also

raises a concern about the inadequacy of NSS in capturing consumption of meals consumed away from home,
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which leads to an underestimation of actual cereal consumption. This downward bias would be greater if the
meals consumed away from home contained relatively more cereals than those eaten at home. Nonetheless,
these measurement errors are likely to be mitigated with the inclusion of demographics in our model
estimation since the likelihood of food wastage and the patterns of giving and receiving meals and eating out
are likely to be correlated with household characteristics. Furthermore, given that these errors tend to be

consistent over time, its impact on the trend of demand elasticities is expected to be minimal.

Another issue with our approach is that we have taken the view that income determines the level of food
consumption and have neglected the “efficiency-wage hypothesis” which argues that households with better
food intakes are likely to have higher work productivity and hence higher income earnings. This reverse
causation in the relationship between income and food consumption gives rise to an endogeneity bias on the
estimates of demand elasticities. However, the existing evidence for efficient wages with a developing
economy context is thin (Strauss and Thomas, 1998). In the case of India, Dawson and Tiffin (1998) examine
the long-run relationship between per capita calorie intake and per capita income using aggregate data from
1961 to 1992. In their co-integration analysis, they find that calorie intake is Granger caused by income and
not vice versa, suggesting that income generation is not constrained by food intake in India. Hence, the bias

caused by reverse causation is unlikely to be a major concern in our case.

7. Discussion and conclusion

This paper identifies the influence of changing preferences towards cereals and its impact on dietary
patterns from 1987-88 to 2011-12. We estimated two types of elasticities: standard elasticities and
preference-based elasticities. Our preference-based elasticities are calculated by holding income, food prices
and demographic characteristics fixed at 1987-88 levels for all years of data examined. This means that these
elasticities only capture variations in the utility parameters of the demand functions estimated, making them

a good indicator of changes in food preferences.

Our results show that rural demand for cereals has become more sensitive to income changes as a result of
the changes in utility parameters. The increasing trend of preference-based PEDs reflects the fact that the
urban demand for cereals has become more price elastic. In terms of preference-based XED, there is a
general decline in the complementary relationship between cereals and other food groups. These findings
are generally consistent with our prior beliefs, confirming that cereals have become less favored by Indian

households over time.

The decline in dietary importance of cereals may come at a nutritional cost for Indian households. As pointed
out by Meenakshi (2016), because cereals have traditionally be consumed in large quantities, they are a
major source of dietary iron. Therefore, there has been a decrease in aggregate iron intake by Indian
households over time largely because of reduce cereal consumption. Furthermore, as non-cereals are

generally more expensive than cereals in terms of price per nutrient, the decline in cereal intake may lead to
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a reduction in overall nutritional intake unless food expenditure increases. However, Indian households are
unlikely to increase their food budget under the rising pressure of non-food expenses, as evidenced by the
estimates of demand elasticities for food in this paper and the limited changes in real food expenditure
observed by Deaton and Dréze (2009). Their nutritional intake is therefore vulnerable to changes in the price

or availability of non-cereals.

The reduced demand for cereals raises questions regarding the historical focus on cereals in Indian food
security policy. Policy remains heavily biased towards staple grains. For example, the main focus of the Public
Distribution System food safety-net program is the provision of subsidised sugar, rice and wheat to the poor
(Kishore and Chakrabarti, 2015). There is also a historical bias in Indain agricultural policy which subsidies rice
and wheat production at the expense of diversification towards nutritious crops and livestock products
(Pingali et al., 2017). As Pingali (2015) observes, “There is a growing disconnect between agricultural policy
and contemporary nutritional challenges.” (Page 583). To correct this policy mismatch, the Indian
government needs to look beyond cereals and expand the basket of food covered by current policies. The
development of a more diversified food system that enhances accessibility and availability of key non-cereal
food is required to help deal with current food insecurity and nutritional challenges. As proposed by
Narayanan and Gerber (2017) these rsults suggest a need to make existing policies such as the Public
Distribution System more nutrition sensitive by widening the commodities being made available to the poor
and marginalized. Equally, it has been argued by Kadiyala et al. (2014) that there is a need to refocus

agricultural policy to better meet the changing nutritional needs of society.

Finally, a useful extension of the current study would be to consider the rising consumption of processed
food and beverages, another key feature of nutrition transition. These food items have become widely
available in developing countries because of globalization and the rise of supermarkets and fast food outlets
(Reardon, 2015). Owing to the association between processed food and obesity, there have been rising
concerns over this developing dietary pattern. These food items are excluded in this paper due to data
limitations. Future research might look into analyzing the changes of preferences over processed food and

beverages, which will provide valuable insight on the design of public health and food policies.

18



Reference

Anand, R., N. Kumar, and V. Tulin. (2016). Understanding India’s Food Inflation Through the Lens of Demand
and Supply. Taming Indian Inflation: Washington, IMF Publications.

Banks, J., R. Blundell, and A. Lewbel. (1997). Quadratic Engel Curves and Consumer Demand. Review of

Economics and Statistics, 79(4):527-539.

Bronnmann, J., Guettler, S. and Loy, JP. (2018). Efficiency of correction for sample selection in QUAIDS models:

an example for the fish demand in Germany. Empirical Economics,(Early view online).

Capacci, S., and M.Mazzocchi. 2011. “Five-a-day, A Price to Pay: An Evaluation of the UK Program Impact

Accounting for Market Forces.” Journal of Health Economics 30(1):87-98.

Chakrabarty, Manisha, Amita Majumder, and Ranjan Ray. 2015. “Preferences, Spatial Prices and Inequality.”
The Journal of Development Studies 51(11):1488-1501

Chand, R. (1999). Effects of Trade Liberalization on Agriculture in India: Commodity Aspects. (No. 32688).

Chavas, J.-P. (1983). Structural Change in the Demand for Meat. American Journal of Agricultural Economics,

65(1):148-153.

Cox, T., and M. Wohlgenant. (1986). Prices and Quality Effects in Cross-Sectional Demand Analysis. American
Journal of Agricultural Economics, 68(4):908—919.

Dawson, P.J., and R. Tiffin. (1998). Estimating the Demand for Calories in India. American Journal of

Agricultural Economics, 80(3):474-481.

Deaton, A. 1997. The Analysis of Household Surveys: A Microeconometric Approach to Development Policy.

World Bank Publications.

Deaton, A., and J. Dreze. (2009). Food and Nutrition in India: Facts and Interpretations. Economic and Political

Weekly, 47(7):42—65.

Deaton, A.S., and J. Muellbauer. (1980). An Almost Ideal Demand System. American Economic Review,

70(3):312-326.

19



Dey, M.M. (2000). Analysis of demand for fish in Bangladesh. Aquaculture Economics & Management, 4(1-2):
63-81.

Dhar, T., Chavas, J.P. and Gould, B.W. (2003). An empirical assessment of endogeneity issues in demand

analysis for differentiated products. American Journal of Agricultural Economics, 85: 605-617

Dong, F., and F. Fuller. (2010). Dietary Structural Change in China's Cities: Empirical Fact or Urban Legend?

Canadian Journal of Agricultural Economics, 58:73-91.

Drewnowski, A., and B.M. Popkin. (1997). The Nutrition Transition: New Trends in the Global Diet. Nutrition
Reviews, 55(2):31-43.

Ecker, O., and M. Qaim. (2011). Analyzing Nutritional Impacts of Policies: An Empirical Study for Malawi.
World Development, 39(3):412—-428.

Edgerton, D.L. (1997). Weak Separability and the Estimation of Elasticities in Multistage Demand Systems.

American Journal of Agricultural Economics, 79(1):62-79.

Gaiha, R., R. Jha, and V. Kulkarni (2013). Demand for Nutrients in India: 1993 to 2004. Applied Economics,
45(14):1869-1886.

Gao, X. M., E. J. Wailes, and G. L. Cramer (1997). A Microeconometric Analysis of Consumer Taste

Determination and Taste Change for Beef. American Journal of Agricultural Economics, 79(2):573-582.

Guo, X., T. A. Mroz, B. M. Popkin, and F. Zhai (2000). Structural Change in the Impact of Income on Food
Consumption in China, 1989-1993. Economic Development and Cultural Change, 48(4):737-760.

Hoang, H.K. (2018). Analysis of food demand in Vietnam and short-term impacts of market shocks on

quantity and calorie consumption. Agricultural Economics, 49: 83—95.

Hovhannisyan, V. and B. W. Gould (2011). Quantifying the Structure of Food Demand in China: An

Econometric Approach. Agricultural Economics, 42(1):1-18.

Hovhannisyan, Vardges, and Marin Bozic. "Price Endogeneity and Food Demand in Urban China." Journal of
Agricultural Economics 68.2 (2017): 386-406.

Kadiyala,S., Harris, J. Headey, D., Yosef, S. and Gillespie, S. (2014). Agriculture and nutrition in India:
mapping evidence to pathways. Annals of the New York Academy of Sciences, 1331: 43-56

20



Kearney, J. (2010). Food Consumption Trends and Drivers. Philosophical Transactions of the Royal Society of

London. Series B, Biological Sciences, 365(1554):2793-2807.

Kishore, A. and S. Chakrabarti (2015). Is More Inclusive More Effective? The New Style’ Public Distribution
System in India. Food Policy, 55:117-130.

Kumar, P., A. Kumar, S. Parappurathu, and S.S. Raju. (2011). Estimation of Demand Elasticity for Food

Commodities in India. Agricultural Economics Research Review, 24(1):1-14.

Majumder, A., R. Ray, and K. Sinha. (2012). Calculating Rural-Urban Food Price Differentials from Unit Values
in Household Expenditure Surveys: A Comparison with Existing Methods and a New Procedure. American

Journal of Agricultural Economics, 94(5):1218-1235.

Meenakshi, J.V. (2016). Trends and Patterns in the Triple Burden of Malnutrition in India. Agricultural
Economics, 47(S1):115-134.

Mittal, S. (2007). What Affects Changes in Cereal Consumption? Economic and Political Weekly, 35(4):444—
447,

Mittal, S. (2010). Application of the QUAIDS Model to the Food Sector in India. Journal of Quantitative
Economics, 8(1):42-54.

Moro, D., A. Cattolica, and P. Sckokai (2000). Heterogeneous Preferences in Household Food * Consumption in

Italy. European Review of Agricultural Economics, 27(3):305-324.

Narayanan, S. and N. Gerber (2017). Social Safety Nets for Food and Nutrition Security in India. Global Food
Security, 15: 65-76.

Okrent, A.M. and Alston, J.M. (2011). Demand for Food in the United States. A review of literature,
evaluation of previous estimates, and presentation of new estimates of demand. Giannini Foundation

Monograph 48. University of California.

Pingali, P. (2015). Agricultural Policy and Nutrition Outcomes Getting Beyond the Preoccupation with Staple
Grains. Food Security, 7(3):583-591.

Pingali, P, and Y. Khwaja. (2004). Globalisation of Indian Diets and the Transformation of Food Supply
Systems. Indian Journal of Agricultural Marketing, 18(1).

21



Pingali, P., B. Mittra, and A. Rahman. (2017). The Bumpy Road from Food to Nutrition Security — Slow
Evolution of India’s Food Policy. Global Food Security, 15: 77-84

Popkin, B.M. (1999). Urbanization, Lifestyle Changes and the Nutrition Transition. World Development
27(11):1905-1916.

Reardon, T. (2015). The Hidden Middle: The Quiet Revolution in the Midstream of Agrifood Value Chains in

Developing Countries, Oxford Review of Economic Policy, 31(1): 45-63.

Shetty, P.S. (2002). Nutrition Transition in India. Public Health Nutrition, 5(1):175-182.

Shonkwiler, J.S., and S.T. Yen. (1999). Two-Step Estimation of a Censored System of Equations. American

Journal of Agricultural Economics, 81(4):972—982.

Smith, L.C. (2015). The great Indian calorie debate: Explaining rising undernourishment during India’s rapid

economic growth. Food Policy 50:53—-67.

Strauss, J., and D. Thomas. (1995). Human Resources: Empirical Modeling of Household and Family Decisions.

Handbook of Development Economics, 3:1883-2023.

Strauss, J., and D. Thomas. (1998). Health, Nutrition, and Economic Development. Journal of Economic

Literature, 36(2):766—817.

Thow, A.M. (2009). Trade Liberalisation and the Nutrition Transition: Mapping the Pathways for Public Health
Nutritionists. Public Health Nutrition, 12(11):2150-2158.

Timmer, C., W. Falcon, and S. Pearson (1983). Food Policy Analysis. Baltimore: Johns Hopkins University Press.

Winship, C., and L. Radbill. (1994). Sampling Weights and Regression Analysis. Sociological Methods &
Research, 23(2):230-257.

Zhen, C., Finkelstein, E.A., Nonnemaker, J., Karns, S. and Todd, J.E. (2014). Predicting the effects of

sugar-sweetened beverage taxes on food and beverage demand in a large demand system. American Journal

of Agricultural Economics, 96(1): 1-25.

22



Table 1: Descriptive statistics

Urban Sector Rural Sector
1987-88 1993-94 2004-05 2011-12 1987-88 1993-94 2004-05 2011-12

MPCE (in Indian rupee) 310 575 1113 2561 181 327 689 1599
MFE (in Indian rupee) 132 229 382 751 98 172 315 598
Share of food in total expenditure 0.51 0.48 0.42 0.37 0.58 0.57 0.52 0.43
Household size 4.90 457 4.61 4.32 5.44 5.17 5.10 4.80
Share of adult female 0.39 0.40 0.40 0.41 0.33 0.34 0.35 0.37
Share of adult male 0.32 0.33 0.35 0.37 0.33 0.34 0.35 0.37
Age of household head 42.97 43.33 45.22 46.29 44.48 44.65 46.21 47.05
Share of meals consumed outside 0.05 0.05 0.05 0.06 0.02 0.02 0.03 0.04
Household size 4.90 457 4.61 4.32 5.44 5.17 5.10 4.80
Food consumption (per capita calorie intake per day)

Cereals 1323 1220 1225 1182 1684 1501 1426 1336

Eggs/ fish/ meat 43 45 42 44 32 32 35 35

Edible oils 190 191 202 237 114 127 160 199

Pulses 124 110 99 109 107 96 88 98

Vegetables & fruits 133 134 126 121 101 112 114 108

Other food 354 365 316 342 268 287 272 294
No of households 79303 68342 78819 59306 43166 45098 44543 41260
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Table 2: Average quality-adjusted prices of food groups

Urban Rural

1987-88 1993-94 2004-05 2011-12 1987-88 1993-94 2004-05 2011-12
Cereals 3.44 6.42 10.75 21.34 3.00 5.57 9.14 17.45
Eggs, fish & meat 24.06 41.70 62.93 113.77 20.12 35.85 57.24 109.46
Edible oils 25.67 35.14 55.23 81.99 26.13 33.82 55.63 80.37
Pulses 9.04 16.54 28.97 61.48 8.04 14.90 27.58 58.00
Vegetables & fruits 3.15 6.33 10.31 23.09 2.56 4.78 8.47 18.35
Other food 5.00 10.22 15.16 44.68 4.30 8.40 12.03 30.83

Note: Prices are in Indian Rupee per kilogram. For items which consumption is reported in numbers, they are converted into
kilograms based on the following weights: 1 liter milk=1 kilogram; 1 coconut=1 kilogram; 1 egg = 0.058 kilograms; 1 lemon = 0.06
kilograms; 1 banana = 0.1 kilograms; 1 pineapple = 1.5 kilograms; 1 orange=0.015 kilograms.
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Table 3: Demand elasticities for food

Preference-based Standard
Urban Rural Urban Rural
(1) (2) (3) (4)

YED

1987-88 0.727 0.822 0.727 0.822

1993-94 0.714 0.809 0.698 0.806

2004-05 0.715 0.760 0.660 0.730

2011-12 0.748 0.791 0.651 0.717
Uncompensated PED

1987-88 -0.843 -0.922 -0.843 -0.922

1993-94 -0.940 -1.009 -0.937 -1.009

2004-05 -0.904 -0.941 -0.885 -0.934

2011-12 -0.921 -0.961 -0.891 -0.947
Compensated PED

1987-88 -0.443 -0.475 -0.443 -0.475

1993-94 -0.538 -0.579 -0.546 -0.601

2004-05 -0.498 -0.542 -0.555 -0.605

2011-12 -0.500 -0.543 -0.638 -0.653

Note: The preference-based demand elasticities are calculated using the mean data point in 1987-88 while the standard elasticities
are computed based on data of the current period. All estimates are statistically significant at the 99% confidence level. The standard
errors of demand elasticities are not reported to save space.
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Table 4: Demand elasticities for cereals

Preference-based Standard
Urban Rural Urban Rural
(1) (2) (3) (4)

YED

1987-88 0.949 1.490 0.949 1.490

1993-94 1.058 1.112 1.051 1.135

2004-05 0.897 0.994 0.836 1.014

2011-12 0.962 0.664 0.880 0.532
Uncompensated PED

1987-88 -0.413 -1.026 -0.413 -1.026

1993-94 -0.415 -0.819 -0.375 -0.782

2004-05 -1.308 -0.801 -1.297 -0.751

2011-12 -0.845 -0.709 -0.803 -0.580
Compensated PED

1987-88 -0.257 -0.623 -0.257 -0.623

1993-94 -0.240 -0.518 -0.218 -0.503

2004-05 -1.160 -0.532 -1.184 -0.550

2011-12 -0.687 -0.529 -0.715 -0.508
XED in response to price changes of eggs, fish and meat

1987-88 -0.095 -0.623 -0.095 -0.623

1993-94 -0.137 -0.252 -0.154 -0.271

2004-05 -0.385 -0.186 -0.418 -0.188

2011-12 -0.017 0.120 -0.036 0.081
XED in response to price changes of edible oils

1987-88 -0.577 0.155 -0.577 0.155

1993-94 -0.298 -0.370 -0.289 -0.372

2004-05 -0.156 -0.068 -0.140 -0.052

2011-12 -0.219 0.035 -0.173 0.127
XED in response to price changes of pulses

1987-88 -0.226 -0.322 -0.226 -0.322

1993-94 -0.448 -0.225 -0.469 -0.259

2004-05 -0.606 -0.074 -0.629 -0.098

2011-12 0.038 0.127 0.014 0.082

XED in response to price changes of vegetables & fruits

1987-88 -0.530 -0.299 -0.530 -0.299
1993-94 -0.828 -0.302 -0.873 -0.350
2004-05 -0.501 -0.256 -0.557 -0.345
2011-12 -0.195 -0.327 -0.244 -0.215
XED in response to price changes of other foods
1987-88 -2.601 -2.098 -2.601 -2.098
1993-94 -2.834 -1.965 -2.937 -1.848
2004-05 -2.503 -1.911 -2.595 -2.040
2011-12 -2.339 -1.501 -2.674 -1.193

Note: The preference-based demand elasticities are calculated using the mean data point in 1987-88 while the standard elasticities

are computed based on data of the current period. The estimates highlighted are statistically significant at the 95% confidence level.
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Table 5: Predicted cereal consumption (in per capita daily calories) in response to income and price
changes, 2011-12

Urban Rural
Data period of
Base level Predicted Predicted Base level Predicted Predicted

preference-bas

(i.e.2011-12) change level (i.e. 2011-12) change level
ed YEDs/ PEDs

(1) (2) 3) (4) (5) (6)
Panel A: Income increases by 10%
1987-88 1182 112 1294 1336 199 1535
1993-94 1182 125 1307 1336 149 1485
2004-05 1182 106 1288 1336 133 1469
2011-12 1182 114 1296 1336 89 1425
Panel B: Price increases by 10%
1987-88 1182 -49 1133 1336 -137 1199
1993-94 1182 -49 1133 1336 -109 1227
2004-05 1182 -155 1027 1336 -107 1229
2011-12 1182 -100 1082 1336 -95 1241
Panel C: Net changes from panels A and B

1987-88 1182 63 1245 1336 62 1244
1993-94 1182 76 1258 1336 40 1222
2004-05 1182 -49 1133 1336 26 1208
2011-12 1182 14 1196 1336 -6 1176
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Figure 1: Preference-based mean income and price demand elasticities (in absolute value) for urban and

rural India
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Figure 2: Preference-based cross price demand elasticities for urban and rural India

0.2

Eggs, fish and meat Edible oils
0.2
\
\ _ -
0 \ -
\ P d
/—_\
-0.2 \ - ~
\ ~ - s
-0.4 / =
-0.6
} } } } -0.8 f } } }
1987-88 1993-94 2004-05 2011-12 1987-88 1993-94 2004-05 2011-12
Urban = = =Rural Urban = = =Rural
Pulses Vegetable & fruits
0.2
P Cd
sy 0
P d
rd
--" / -0.2
e e e -—-———== 7/_
,\\’ / -0.4 /
T — '0.8 N ——
: : : : 1t + + +
1987-88 1993-94 2004-05 2011-12 1987-88 1993-94 2004-05 2011-12
Urban = = =Rural Urban = = =Rural
Other foods
—-
P d
- - ’
\_//
: : : :
1987-88 1993-94 2004-05 2011-12
Urban = = =Rural

29



Figure 3: Standard income and price demand elasticities (in absolute value) for urban and rural India
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Figure 4: Standard cross price demand elasticities for urban and rural India
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Nutrition transition and changing food preferences in India
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Table Al. Estimates of the Working-Leser model

Urban Rural

1987-88 1993-94 2004-05 2011-12 2004-05 1987-88 1993-94 2011-12
Food price index 00797 0.030%**  0.049***  0.040%** 0.045%**  _0,005**  0.034%**  0.023***

(0.003) (0.003) (0.002) (0.002) (0.003) (0.002) (0.002) (0.002)
MPCE -0.138%**  _0.145%*¥*  _(.144%*%*  _0,128%** -0.103**  -0.111**  -0.140**  -0.122**

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Share of meals -0.328%%*  0.326%**  -0.301%**  -0.264%** -0.392%*  -0.422%*%  -0.339%*  -0.271**
consumed outside (5 ggg) (0.004) (0.004) (0.003) (0.008)  (0.008)  (0.006) (0.005)
Gender of -0.012%**  -0.006*** -0.000 -0.001 0.003 0.006*** 0.001 -0.002
household head (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.002)
Household size -0.004**  -0.004%**  .0.004%**  -0.014*** 0.018***  0.006*** 0.002* -0.003**

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Share of adult 0.021%**  0.023***  0.020%**  0.019*** 0.055%**  0.041***  0.016%**  0.016***
female (0.004) (0.004) (0.003) (0.003) (0.004) (0.004) (0.002) (0.003)
Share of adult 0.048***  0.050%***  0.016***  0.014*** 0.043%**  0.030***  0.012%**  0.013***
male (0.004) (0.004) (0.003) (0.003) (0.004) (0.004) (0.003) (0.003)
Age of household 0.041%** 0.033%** 0.030%** 0.025%** 0.008*** 0.004**  0.014***  0.013***
head (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.002)
Constant 0.948***  1.161%**  1.145%%*  1111%** 0.937***  1.171%%*  1252%** ] ]80***

(0.012) (0.012) (0.010) (0.009) (0.010) (0.010) (0.008) (0.009)

Observations

R-squared 43,166 45,098 44,543 41,260 79,303 68,342 78,819 59,306

Note: Food price index, MPCE, household size and age of household head enter in logarithm form. Gender of household head is a
dummy variable which takes the value of 1 for female and 0 for male. The remaining independent variables are percentages. Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table A2: QUAIDS Parameters

Urban sector

Rural Sector

1988-89  1993-94  2004-05  2011-12 1988-89  1993-94  2004-05  2011-12

B 0.201 0.273 0.069 0.133 0.400 0.329 0.130 0.180
(20.50) (32.33) (8.39) (7.57) (34.39) (33.42) (8.33) (4.31)

B, 0.051 0.027 0.056 0.095 0.050 0.118 0.002 0.009
(12.60) (9.51) (15.19) (18.79) (12.05) (24.24) (0.41) (0.97)

Bs 0.018 -0.045 0.228 0.120 -0.091 -0.111 0.178 0.183
(2.53) (-7.71) (26.78) (10.39) (-13.38) (-9.26) (10.44) (5.51)

Ba -0.031 -0.177 -0.110 -0.083 -0.106 -0.110 -0.060 -0.219
(-5.93) (-24.90) (-12.14) (-6.36) (-12.77) (-11.58) (-4.52) (-6.77)

Bs -0.150 -0.084 -0.191 -0.219 -0.131 -0.132 -0.250 -0.153
(-19.86) (-13.92) (-22.60) (-30.83) (-16.33) (-8.41) (-10.36) (-8.82)

Bs -0.034 0.086 -0.024 -0.009 -0.059 0.051 -0.011 -0.001
(-7.38) (19.84) (-7.20) (-1.43) (-9.85) (7.39) (-1.24) (-0.05)

Pia -0.017 0.017 0.018 0.002 0.002 0.019 -0.025 -0.005
(-4.91) (5.20) (4.62) (0.64) (0.88) (3.11) (-7.68) (-1.32)

Baa -0.005 -0.005 -0.006 0.000 -0.002 -0.001 0.000 0.001
(-18.37) (-18.58) (-8.48) (0.35) (-6.88) (-1.55) (0.71) (0.58)

Bsa -0.003 -0.003 -0.001 0.006 -0.002 0.002 0.002 0.002
(-4.40) (-5.14) (-1.88) (3.76) (-1.91) (5.93) (2.58) (1.87)

Baa 0.005 -0.002 0.001 -0.003 0.000 -0.002 0.001 -0.001
(10.40) (-5.91) (1.56) (-6.99) (-0.25) (-7.52) (3.47) (-1.06)

Bsa 0.003 0.001 0.019 0.012 0.003 0.009 0.002 0.002
(3.31) (1.21) (9.11) (6.03) (3.99) (8.60) (2.46) (2.64)

Bea 0.007 0.007 0.015 0.005 0.007 0.003 0.004 0.002
(5.13) (8.23) (7.24) (3.87) (4.90) (4.89) (7.66) (1.43)

B 0.006 -0.021 0.005 0.019 0.054 0.015 0.007 0.052
(2.99) (-10.72) (1.26) (4.02) (4.13) (2.12) (0.87) (4.67)

Bav 0.000 0.001 0.004 0.006 0.003 -0.007 0.003 0.018
(-0.03) (2.69) (5.83) (3.45) (3.14) (-11.85) (1.11) (2.55)

Bsb 0.006 0.003 0.002 -0.001 -0.004 -0.001 -0.003 0.008
(4.38) (4.24) (2.09) (-0.82) (-3.28) (-1.12) (-1.78) (2.59)

Bav -0.005 -0.002 -0.002 0.005 0.002 0.000 0.009 0.008
(-4.21) (-3.60) (-2.57) (2.81) (1.71) (0.08) (6.51) (3.37)

Bso 0.012 0.011 0.003 0.016 -0.001 0.003 0.004 0.004
(6.64) (7.69) (1.78) (2.80) (-0.46) (1.67) (0.56) (0.47)

Beo 0.001 -0.002 -0.001 0.011 0.001 0.001 0.026 -0.009
(0.86) (-1.91) (-0.70) (2.17) (0.30) (0.53) (5.41) (-0.85)

Buc 0.017 -0.006 -0.004 0.011 -0.041 -0.003 0.026 0.014
(6.58) (-2.31) (-1.35) (2.79) (-6.59) (-0.37) (5.66) (1.51)

Bac -0.004 -0.006 -0.006 -0.014 0.000 -0.005 -0.001 -0.016
(-11.98) (-14.55) (-9.47) (-8.36) (1.02) (-7.87) (-0.63) (-3.46)

Bsc 0.000 0.004 0.001 -0.017 0.000 0.002 -0.002 0.020
(0.57) (4.14) (1.91) (-8.08) (0.61) (2.42) (-2.52) (4.53)

Bac -0.004 0.000 -0.001 0.000 0.001 -0.001 -0.006 0.001
(-5.94) (-0.92) (-1.80) (-0.25) (1.54) (-2.53) (-5.39) (0.53)

Bse 0.004 0.007 0.003 -0.008 0.000 0.003 0.006 0.021
(4.08) (5.74) (1.91) (-2.01) (0.10) (1.96) (2.78) (2.32)

Bec 0.003 -0.002 -0.004 0.016 0.001 -0.002 -0.002 0.010
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(2.79) (-2.21) (-2.14) (3.74) (1.35) (-1.42) (-0.52) (1.03)
Bud -0.035 -0.019 -0.044 -0.063 0.007 0.038 -0.001 -0.047
(-11.87) (-7.45) (-8.77) (-20.65) (1.54) (2.72) (-0.09) (-6.00)
Bad 0.012 0.007 -0.003 0.007 0.002 0.006 -0.002 0.011
(9.83) (9.49) (-2.46) (6.37) (2.52) (3.77) (-0.85) (2.95)
Bsd 0.006 0.002 -0.021 0.000 -0.006 -0.001 0.013 0.003
(1.98) (1.21) (-3.18) (-0.10) (-3.30) (-0.81) (4.70) (1.28)
Baq 0.005 0.018 0.035 0.005 0.007 0.006 0.012 0.001
(2.56) (12.26) (12.29) (3.81) (6.55) (2.65) (5.31) (0.63)
Bsa -0.029 -0.007 0.003 -0.015 0.002 -0.002 0.002 -0.008
(-8.17) (-2.87) (0.63) (-6.21) (0.74) (-0.63) (0.33) (-2.07)
Bea -0.028 0.004 0.049 -0.011 0.008 0.000 -0.003 -0.011
(-7.07) (1.47) (6.94) (-3.56) (2.30) (0.11) (-0.58) (-1.72)
Bie -0.012 -0.006 -0.047 -0.017 0.040 0.003 -0.094 -0.047
(-3.82) (-2.68) (-10.13) (-4.67) (4.91) (0.26) (-10.05) (-5.57)
Bae 0.004 0.011 0.008 -0.006 0.009 0.009 0.007 -0.035
(5.35) (12.00) (3.47) (-2.33) (11.25) (11.63) (2.73) (-5.10)
Bse -0.001 -0.007 0.009 0.013 -0.006 0.001 -0.005 -0.017
(-0.48) (-3.63) (2.20) (2.78) (-4.27) (0.41) (-1.63) (-2.01)
Bae 0.008 0.001 0.010 0.020 0.000 0.012 0.021 0.034
(5.75) (0.77) (3.62) (5.97) (-0.32) (12.01) (6.94) (6.32)
Bse 0.005 -0.011 -0.006 0.006 0.000 0.005 -0.006 0.033
(2.13) (-3.72) (-0.80) (0.87) (0.11) (1.84) (-0.66) (2.93)
Bee 0.007 -0.001 -0.009 -0.007 -0.008 0.001 -0.002 0.064
(3.22) (-0.58) (-1.20) (-0.99) (-2.97) (0.30) (-0.28) (4.20)
Bus 0.367 0.246 0.163 0.105 0.377 0.268 0.193 0.093
(35.68) (43.31) (18.54) (14.35) (56.19) (70.45) (32.17) (9.10)
Bar 0.057 0.047 0.057 0.041 0.091 0.037 0.013 0.029
(17.85) (25.42) (27.47) (34.16) (29.70) (26.88) (11.96) (22.52)
Bar 0.069 0.046 0.155 0.055 0.237 0.066 0.102 0.055
(10.37) (14.28) (20.76) (15.32) (20.87) (6.50) (14.52) (16.23)
Bas -0.007 0.092 -0.076 0.052 -0.037 0.156 0.009 0.062
(-0.87) (21.26) (-12.36) (31.03) (-4.72) (28.93) (1.98) (48.17)
Bst 0.803 0.470 0.695 0.748 0.582 0.583 0.840 0.446
(36.91) (32.67) (24.47) (34.97) (28.27) (13.83) (14.18) (18.49)
Ber 0.100 0.137 0.099 0.112 0.067 0.078 0.084 0.096
(33.07) (61.65) (17.45) (29.88) (15.80) (34.69) (24.26) (46.42)
Y11 0.165 0.017 0.004 0.031 -0.344 0.030 0.063 0.008
(13.40) (1.90) (0.92) (5.56) (-14.82) (3.06) (5.67) (0.89)
Y12 -0.008 -0.013 0.020 0.037 -0.056 -0.055 0.019 0.040
(-2.56) (-4.24) (9.74) (24.73) (-9.28) (-13.24) (7.99) (25.79)
Y13 -0.101 0.022 0.018 -0.017 0.106 -0.059 -0.002 -0.017
(-16.36) (5.82) (5.47) (-6.82) (15.14) (-12.74) (-0.38) (-5.09)
Y14 -0.079 -0.004 0.008 -0.035 0.046 -0.024 -0.047 0.004
(-23.49) (-1.00) (3.69) (-14.16) (5.14) (-5.38) (-10.37) (1.19)
Y15 -0.005 -0.039 -0.058 -0.050 0.193 0.120 0.012 -0.048
(-0.63) (-6.25) (-11.04) (-12.16) (13.65) (11.69) (0.90) (-6.32)
Y16 -0.017 -0.077 -0.032 0.024 0.057 -0.119 -0.043 0.018
(-3.55) (-23.46) (-15.50) (9.41) (5.61) (-25.62) (-6.42) (5.60)
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Y22 -0.028 -0.018 -0.050 -0.018 -0.046 -0.050 -0.009 -0.009
(-12.64) (-12.20) (-31.94) (-18.38) (-23.24) (-17.17) (-18.18) (-20.05)
Y23 -0.016 0.003 -0.023 0.007 0.006 -0.012 -0.004 0.001
(-6.44) (2.44) (-12.98) (5.81) (2.95) (-4.66) (-2.55) (3.26)
Y24 -0.011 0.005 0.007 -0.045 0.019 0.032 -0.001 -0.033
(-6.51) (5.15) (6.35) (-32.94) (11.30) (13.46) (-1.01) (-25.42)
Y25 0.040 0.030 0.040 0.011 0.017 0.042 -0.002 -0.001
(10.30) (12.39) (18.89) (9.71) (6.55) (9.98) (-1.06) (-2.18)
Y26 0.017 -0.012 0.000 0.003 0.050 0.024 -0.005 0.000
(12.26) (-6.54) (0.40) (4.60) (19.77) (15.37) (-15.86) (2.56)
Y33 0.054 0.010 -0.121 0.028 -0.009 0.139 -0.036 0.039
(16.63) (3.18) (-17.63) (11.49) (-2.06) (25.71) (-5.12) (14.67)
Y34 0.009 -0.022 0.007 -0.002 0.004 0.004 0.001 -0.016
(4.62) (-10.33) (1.56) (-1.14) (1.22) (1.05) (0.24) (-6.08)
Y35 0.046 -0.023 0.079 -0.010 -0.080 -0.031 0.041 0.002
(8.42) (-7.32) (16.39) (-3.43) (-25.27) (-8.64) (4.73) (0.63)
Y36 0.012 0.034 0.010 -0.013 -0.021 -0.005 0.000 -0.010
(6.22) (19.75) (7.77) (-14.62) (-6.57) (-2.57) (0.19) (-6.60)
Yaa 0.073 0.080 0.033 0.073 0.011 0.052 0.023 0.040
(41.68) (21.08) (10.16) (24.01) (2.48) (12.91) (8.58) (12.11)
Yas 0.024 -0.021 -0.016 0.020 -0.040 -0.057 0.011 -0.001
(7.33) (-9.30) (-4.14) (6.51) (-11.11) (-20.96) (2.06) (-0.21)
Yae 0.002 0.012 0.001 -0.007 -0.016 0.014 0.014 0.000
(1.77) (8.61) (1.54) (-8.70) (-8.51) (11.98) (13.61) (0.29)
Yss -0.061 0.032 -0.025 0.032 -0.062 -0.082 -0.074 0.035
(-8.05) (7.61) (-6.77) (4.84) (-7.57) (-8.59) (-3.08) (4.80)
Yse -0.034 0.032 -0.001 0.008 -0.020 0.030 0.010 0.012
(-8.74) (7.18) (-0.32) (3.21) (-4.45) (8.73) (2.35) (4.00)
Yoo 0.025 -0.006 0.026 -0.013 -0.041 0.043 0.022 -0.020
(6.80) (-1.39) (11.80) (-4.75) (-7.60) (14.20) (3.35) (-15.87)
M -0.020 -0.003 0.004 -0.055 -0.027 -0.029 -0.008 -0.056
(-9.37) (-1.71) (1.32) (-7.20) (-12.66) (-13.07) (-1.42) (-2.28)
Ay -0.001 0.001 -0.017 -0.020 -0.005 -0.015 -0.003 -0.004
(-2.34) (2.38) (-7.77) (-8.61) (-4.93) (-10.84) (-3.54) (-0.78)
As -0.003 0.014 -0.041 -0.043 0.004 0.022 -0.046 -0.085
(-2.10) (11.57) (-16.13) (-7.50) (3.14) (10.43) (-6.57) (-3.65)
Ay 0.006 0.027 0.025 0.039 0.006 0.024 0.002 0.031
(6.46) (24.76) (11.73) (7.49) (6.23) (11.41) (0.55) (1.95)
As 0.000 -0.027 -0.010 0.029 -0.003 -0.002 0.027 0.001
(0.13) (-18.85) (-2.82) (5.29) (-2.26) (-0.77) (3.32) (0.09)
As 0.014 -0.017 0.030 0.043 0.019 -0.016 0.029 0.113
(12.59) (-13.88) (18.34) (8.23) (11.44) (-11.75) (7.76) (5.65)
Aa 0.092 -0.058 -0.049 -0.034 -0.047 -0.106 0.102 0.025
(5.24) (-2.79) (-4.76) (-5.08) (-2.28) (-3.84) (8.01) (2.70)
Az 0.023 0.032 0.042 -0.003 0.010 0.003 -0.001 -0.004
(19.95) (21.03) (24.72) (-2.54) (7.12) (1.86) (-1.00) (-1.29)
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0.018
(4.10)
-0.023
(-11.63)
-0.011
(-3.35)
-0.023
(-2.54)

-0.027
(-3.37)
0.000
(-0.02)
-0.042
(-4.42)
0.043
(4.53)
-0.077
(-6.75)
-0.003
(-0.40)

-0.160
(-9.11)
0.019
(13.04)
-0.002
(-0.68)
0.036
(8.50)
-0.035
(-7.50)
-0.011
(-2.53)

0.135
(11.70)
-0.058

(-10.16)

-0.038
(-2.97)
-0.020
(-2.26)

0.122
(7.80)

0.140
(7.90)

0.106
(6.86)
-0.022
(-5.74)
0.001

0.029
(7.60)
0.013
(6.28)
-0.002
(-0.40)
-0.053
(-9.38)

0.094
(11.49)
-0.030

(-13.50)

-0.027
(-6.61)

0.017

(6.18)
-0.091

(-13.44)

0.015

(2.65)

0.061
(3.27)
0.032
(14.61)
-0.023
(-3.56)
0.001
(0.59)
-0.045
(-6.02)
0.011
(2.52)

0.080
(7.15)
-0.024
(-8.05)
-0.034
(-3.70)
-0.088
(-13.78)
0.026
(2.50)
0.006
(0.53)

0.058
(7.20)
-0.037
(-10.84)
0.051

0.006
(3.03)
-0.006
(-3.75)
-0.121
(-17.75)
-0.090
(-11.21)

0.041
(2.32)
-0.022
(-11.82)
-0.006
(-2.46)
0.003
(1.53)
-0.012
(-2.39)
-0.009
(-1.65)

0.014
(1.85)
0.017
(9.62)
-0.004
(-1.94)
0.016
(4.42)
-0.009
(-2.21)
0.031
(4.11)

0.130
(12.19)
0.016
(4.48)
0.051
(2.87)
-0.090
(-11.43)
0.003
(0.18)
-0.108
(-5.45)

0.138
(12.39)
-0.029
(-5.41)
-0.025

-0.026
(-4.44)
0.005
(6.81)
-0.050
(-9.14)
-0.019
(-6.61)

-0.031
(-3.31)
-0.024
(-6.53)
0.002
(0.62)
-0.016
(-4.72)
-0.034
(-2.93)
-0.027
(-2.47)

0.002
(0.24)
0.030
(7.95)
0.055
(10.06)
-0.008
(-2.72)
0.048
(5.45)
-0.034
(-3.88)

0.116
(16.35)
-0.005
(-3.54)

0.000
(-0.08)
-0.005
(-2.04)
0.030
(8.87)
0.025
(4.14)

0.034
(4.24)
0.014
(3.68)
-0.032

0.015
(1.89)
0.009
(2.87)
-0.021
(-2.71)
-0.059
(-4.25)

-0.324
(-5.35)
-0.023
(-5.66)
0.025
(3.83)
-0.002
(-0.45)
0.012
(0.88)
-0.005
(-0.41)

0.357
(8.37)
-0.003
(-1.31)
-0.006
(-1.48)
0.002
(0.65)
0.002
(0.38)
-0.007
(-1.30)

-0.022
(-1.14)
0.011
(2.16)
0.029
(3.53)
-0.055
(-8.76)
-0.046
(-2.34)
-0.065
(-3.63)

-0.272
(-5.95)
-0.066
(-15.96)
0.022

-0.011
(-4.80)
0.006
(7.91)
-0.057
(-7.84)
-0.012
(-5.80)

-0.095
(-2.83)
0.021
(6.35)
0.004
(1.24)
0.005
(1.00)
-0.006
(-1.11)
-0.009
(-0.80)

0.084
(1.56)
0.010
(4.06)
-0.008
(-2.60)
0.002
(1.26)
-0.017
(-2.02)
0.009
(1.85)

-0.138
(-3.92)
-0.018
(-3.37)
0.006
(1.00)
-0.028
(-3.80)
-0.011
(-0.88)
-0.014
(-0.94)

0.022
(0.67)
-0.026
(-11.87)
-0.002

-0.015
(-3.97)
0.000
(0.13)
-0.013
(-3.02)
-0.012
(-8.92)

-0.019
(-1.02)
-0.019
(-3.04)
0.009
(1.82)
-0.028
(-7.99)
-0.006
(-0.38)
-0.065
(-5.45)

-0.056
(-4.77)
0.002
(0.89)
0.006
(2.47)
0.045
(6.65)
-0.013
(-2.32)
0.043
(1.80)

0.008
(0.56)
0.011
(2.15)
-0.032
(-4.71)
-0.018
(-2.63)
0.003
(0.15)
0.025
(2.04)

0.227
(9.83)
-0.008
(-1.32)
0.016

-0.007
(-2.01)
0.003
(2.73)
-0.006
(-3.32)
-0.005
(-1.21)

-0.100
(-6.48)
-0.044
(-3.88)
-0.015
(-2.69)
-0.023
(-5.41)
-0.001
(-0.10)
0.019
(0.99)

0.063
(4.12)
0.076
(7.90)
-0.051
(-5.57)
-0.008
(-1.88)
-0.051
(-3.24)
-0.035
(-1.90)

-0.008
(-0.41)
-0.013
(-2.79)
-0.004
(-0.99)
0.016
(4.20)
0.024
(4.56)
0.040
(5.21)

0.067
(3.76)
0.034
(5.10)
0.042
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(0.22) (5.27) (-2.42) (-3.78) (4.40) (-0.50) (2.25) (3.16)
Ase -0.067 -0.016 -0.041 -0.025 0.001 -0.043 -0.086 -0.028
(-8.17) (-2.63) (-4.96) (-3.69) (0.26) (-10.33) (-6.36) (-3.84)
Ase -0.017 0.093 0.064 -0.020 -0.049 -0.013 -0.031 -0.050
(-1.72) (7.03) (3.10) (-1.70) (-2.85) (-1.66) (-1.32) (-3.34)
Ase -0.038 0.005 0.041 0.018 0.047 -0.007 -0.046 -0.112
(-4.03) (0.43) (2.01) (1.33) (3.58) (-1.04) (-1.89) (-5.72)
Ayt 0.044 0.062 0.082 0.061 -0.061 -0.057 0.079 0.036
(12.01) (13.84) (10.23) (9.43) (-4.30) (-4.02) (8.81) (2.68)
A -0.007 -0.009 0.003 0.006 -0.012 -0.001 -0.008 0.021
(-4.78) (-7.83) (1.56) (1.30) (-6.43) (-0.56) (-3.06) (2.77)
Ast -0.008 0.002 0.011 0.003 0.016 -0.001 -0.004 -0.014
(-2.13) (0.71) (2.35) (0.51) (3.61) (-0.42) (-1.03) (-1.47)
Ass -0.009 -0.017 -0.043 -0.028 -0.010 -0.017 -0.036 -0.044
(-2.82) (-12.19) (-18.25) (-5.41) (-4.24) (-6.30) (-10.48) (-7.24)
Ast 0.006 0.004 -0.014 -0.004 -0.004 -0.013 -0.007 -0.050
(1.22) (1.06) (-1.99) (-0.39) (-0.56) (-2.33) (-0.88) (-3.13)
As 0.009 -0.003 -0.045 -0.013 -0.006 -0.002 -0.020 -0.056
(1.95) (-1.00) (-6.71) (-1.19) (-0.78) (-0.36) (-2.41) (-3.01)
¢ 0.011 0.597 0.305 -0.211 -0.280 -0.144 -0.014 -0.234
(3.22) (13.81) (7.98) (-18.51) (-5.92) (-2.23) (-1.85) (-18.51)
b, -0.044 0.000 0.035 0.012 -0.035 0.002 0.000 0.046
(-6.24) (-3.40) (10.17) (13.39) (-9.92) (2.61) (-0.47) (15.07)
s -0.134 0.000 -0.017 -0.005 0.011 -0.021 -0.025 -0.014
(-6.02) (0.31) (-3.26) (-2.08) (1.30) (-3.70) (-6.07) (-3.53)
b4 0.102 0.000 -0.002 -0.001 0.017 0.002 0.061 0.067
(3.76) (0.29) (-8.12) (-3.95) (8.48) (2.37) (3.65) (13.92)
s -0.235 -0.004 0.001 -0.007 -0.365 -0.209 -0.112 -0.031
(-9.66) (-6.08) (0.53) (-4.01) (-13.61) (-12.66) (-8.24) (-9.56)
ds 0.012 -0.007 0.000 -0.027 -0.120 -0.107 0.060 0.000
(1.14) (-4.72) (-0.55) (-11.66) (-8.40) (-8.89) (2.15) (2.15)
az 0.108 -0.460 0.001 0.218 -0.834 -0.006 0.000 -0.001
(6.94) (-27.02) (4.32) (23.12) (-23.93) (-2.40) (-0.42) (-2.35)
a 0.005 0.003 0.222 0.004 0.019 -0.087 0.079 0.100
(2.87) (6.67) (10.07) (4.41) (1.62) (-5.97) (7.26) (23.87)
a3 0.000 0.003 -0.078 -0.001 0.377 -0.032 0.005 0.004
(-0.05) (13.65) (-4.94) (-4.91) (17.40) (-3.20) (2.20) (3.80)
Qs 0.017 0.209 0.107 0.097 0.334 -0.001 0.222 0.408
(6.07) (11.14) (8.16) (13.93) (11.28) (-1.39) (15.34) (33.17)
As 0.668 0.960 0.777 0.646 0.904 0.765 0.722 0.422
(46.29) (124.97) (74.42) (84.80) (21.79) (41.61) (43.94) (31.70)
Qs 0.000 -0.001 0.007 0.006 -0.016 0.051 0.005 0.089
(-0.27) (-0.98) (5.73) (9.69) (-2.86) (6.24) (4.58) (15.24)
A1, -0.095 0.000 0.009 0.073 0.175 0.178 -0.107 -0.037
(-3.22) (-0.00) (9.33) (13.44) (5.04) (5.68) (-6.27) (-6.48)
02, -0.001 -0.047 -0.117 0.000 0.000 0.000 -0.001 0.000
(-1.25) (-14.29) (-18.37) (-0.68) (-0.93) (-0.42) (-1.68) (-0.73)
03, -0.010 -0.057 -0.002 0.043 -0.031 0.010 0.036 0.006
(-1.07) (-7.40) (-1.82) (5.70) (-1.78) (1.84) (5.69) (2.35)
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0.43

Qs,

Qga

QAip

QAap

-0.002
(-1.02)
0.002
(1.08)
-0.046
(-2.01)

0.002
(0.38)
-0.001
(-6.29)
0.085
(3.84)
-0.116
(-4.57)
0.146
(5.80)
0.000
(-0.04)

0.436
(11.00)
-0.013

(-13.72)

0.000

(0.16)
-0.109

(-10.93)

0.095
(15.10)
-0.001
(-0.47)

-0.015
(-4.96)
0.050
(10.41)
0.050
(4.97)
-0.023
(-6.71)
0.015
(5.01)
-0.028
(-4.75)

-0.102
(-4.19)
0.038
(6.38)
0.006
(1.39)
0.154

-0.024
(-5.76)
0.000
(-5.19)
0.092
(8.36)

-0.047
(-18.94)
0.098
(31.45)
0.053
(10.50)
-0.042
(-10.27)
0.190
(24.92)
-0.001
(-9.47)

-0.198
(-5.22)
-0.044
(-9.50)
0.031
(2.35)
0.000
(-1.33)
0.069
(4.80)
-0.012
(-2.25)

0.044
(18.86)
-0.001
(-5.91)

0.092
(22.32)
-0.009
(-6.63)

0.023
(11.86)
-0.062

(-11.07)

0.008
(4.75)
0.001
(3.97)
-0.126
(-9.99)
0.073

0.000
(1.36)
0.274
(21.12)
0.182
(10.60)

-0.263
(-8.16)
0.056
(15.28)
0.002
(2.77)
0.000
(-1.11)
0.002
(3.60)
0.052
(14.76)

0.021
(8.11)
-0.001
(-4.13)
0.002
(0.93)
-0.060
(-8.55)
0.000
(0.15)
-0.092
(-7.21)

0.047
(18.38)
0.004
(18.70)
0.017
(8.94)
-0.050
(-17.15)
-0.086
(-21.56)
-0.098
(-22.61)

0.002
(1.08)
0.000
(-1.60)
0.002
(0.32)
0.089

0.000
(0.03)
0.066
(12.35)
0.005
(2.81)

-0.007
(-6.78)
0.030
(22.09)
0.001
(2.78)
0.010
(14.59)
0.003
(5.61)
0.016
(10.50)

-0.087
(-8.82)
0.000
(-0.43)
-0.057
(-10.97)
0.009
(5.11)
-0.092
(-19.09)
0.002
(3.29)

0.230
(45.32)
-0.041

(-33.22)

0.004

(6.21)
-0.056

(-18.10)

0.036
(40.05)

0.007

(7.18)

0.108
(13.12)
0.000
(0.26)
0.029
(5.49)
0.036

-0.054
(-6.58)
0.038
(2.09)
0.091
(3.05)

0.305
(8.75)
0.039
(9.85)
-0.012
(-5.42)
-0.028
(-13.24)
-0.008
(-5.24)
0.006
(5.72)

-0.651
(-10.21)
0.000
(1.46)
0.023
(3.44)
-0.028
(-6.14)
0.007
(1.46)
0.005
(1.06)

0.010
(1.60)
-0.093
(-11.32)
0.002
(0.55)
0.073
(12.09)
0.171
(6.08)
0.127
(6.48)

0.472
(8.33)
0.108
(15.40)
0.002
(0.52)
0.006

0.000
(1.50)
0.105
(6.20)
0.001
(0.33)

0.162
(3.04)
0.012
(2.49)
0.000
(-0.60)
-0.042
(-4.81)
0.000
(0.22)
0.034
(2.33)

-0.303
(-3.24)
0.025
(6.09)
0.011
(2.42)
0.001
(1.37)
0.033
(2.27)
-0.001
(-0.99)

0.193
(7.62)
-0.017
(-11.33)
0.002
(3.45)
0.000
(2.43)
0.111
(10.01)
0.069
(14.00)

0.032
(1.67)
0.001
(4.77)
0.004
(1.59)
0.058

-0.015
(-4.14)
0.028
(3.73)
0.000
(0.59)

-0.001
(-1.02)
0.039
(11.36)
0.000
(-1.29)
0.000
(-2.94)
-0.002
(-1.86)
0.000
(1.47)

0.001
(1.25)
0.000
(-1.20)
0.001
(0.81)
-0.101
(-8.83)
-0.004
(-1.79)
-0.117
(-2.80)

0.185
(11.32)
-0.031
(-8.84)
-0.002
(-3.96)
-0.069

(-11.53)

-0.001
(-1.24)
-0.042
(-6.36)

-0.075
(-3.70)
-0.016
(-4.60)
0.000
(0.99)
0.123

-0.005
(-6.52)
0.000
(0.87)
-0.008
(-3.90)

0.025
(2.30)
0.025
(10.73)
0.001
(0.95)
0.000
(2.33)
-0.005
(-2.80)
0.001
(2.55)

-0.121
(-12.61)
-0.076
(-22.61)
0.031
(6.20)
-0.002
(-7.15)
0.033
(9.42)
0.029
(6.89)

0.313
(17.36)
0.002
(6.85)
0.004
(3.65)
-0.081
(-13.56)
0.011
(6.63)
-0.047
(-11.02)

0.050
(4.71)
0.000
(1.18)
-0.026
(-5.42)
0.021
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Qse

Qe

Qyf

Qaf

Q3f

et

Observations

(8.94)
-0.028
(-3.44)
-0.001
(-0.77)

-0.209
(-15.25)
0.034
(5.41)
0.063
(3.41)
0.028
(1.58)
0.019
(0.84)
-0.045
(-2.46)

43166

(13.71)
-0.179

(-14.69)
0.044
(3.71)

-0.437
(-17.03)
0.032
(6.50)
0.000
(0.03)
0.081
(14.08)
-0.023
(-1.52)
0.000
(-0.03)

45098

(11.24)
-0.072
(-7.51)
0.003

(1.18)

-0.324
(-13.65)
-0.015
(-3.09)
-0.024
(-1.84)
0.125
(18.80)
0.024
(1.27)
0.112
(6.02)

44543

(9.94)
0.033
(8.27)
0.002
(4.52)

-0.149
(-11.91)
-0.011
(-1.32)
-0.009
(-0.87)
0.053
(5.12)
-0.001
(-0.02)
0.032
(1.52)

41260

(2.77)
0.157
(6.37)
-0.059
(-3.49)

0.288
(4.71)
0.063
(7.49)
-0.080
(-3.74)
0.049
(4.64)
0.097
(3.00)
0.062
(1.69)

79303

(9.44)
0.000
(-0.74)
0.003
(2.50)

0.155
(2.71)
0.001
(0.23)
0.008
(0.75)
0.060
(6.83)
0.080
(3.72)
0.030
(1.33)

68342

(6.21)
0.107
(6.82)
0.104
(4.39)

-0.237
(-12.87)
0.018
(3.08)
0.011
(1.17)
0.085
(6.45)
0.052
(2.47)
0.049
(1.84)

78819

(6.98)
0.000
(1.34)
0.024
(5.62)

-0.053
(-2.37)
-0.047
(-3.59)
0.032
(2.02)
0.040
(4.18)
0.073
(2.97)
0.091
(3.10)

59306

Note: The subscripts of parameters, y, denote the corresponding food group (1 = cereals; 2 = eggs, fish and meat; 3 = edible oils; 4 =
pulses; 5 = vegetables and fruits; 6 = other food). For a, B and A, the first number in the subscript indicates food groups as above. The
second letter subscript indicates the corresponding demographics: a= market access; b=age of household head; c=gender of
household head, d=household size, e=share of adult female, f=share of adult male. Food prices, MPCFE, household size and age of
household head enter in logarithm form. Market access is measured by the percentage of meals that members of households
consumed outside of home. Gender of household head is a dummy variable which takes the value of 1 for female and O for male. The
remaining demographic variables are percentages. Robust standard errors are reported in parentheses.
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Table A3 Demand elasticities of other food groups™®

Urban Rural
1987-88  1993-94  2004-05  2011-12 1987-88  1993-94  2004-05  2011-12
Panel A: Preference-based income elasticity of demand
Eggs, fish & meat 0.898 0.728 0.223 0.229 -0.498 0.382 -0.099 0.437
Edible oils 0.726 1.037 1.765 0.761 1.427 0.349 1.363 0.798
Pulses 0.229 -0.315 -0.648 1.084 -0.995 0.196 0.715 0.549
Vegetables & fruits 0.246 0.275 0.242 0.628 0.466 0.128 -0.067 -0.038
Other food 1.795 1.498 1.775 2317 2.168 2.465 2.182 3.047
Panel B: Preference-based uncompensated price elasticity of demand
Eges, fish & meat -1.640 -0.776 -0.404 -0.208 0.701 -0.375 -1.016 -0.149
Edible oils -0.427 -0.743 -1.387 -0.316 -1.173 0.939 -1.795 -0.481
Pulses 3.139 1.295 -0.589 0.844 0.077 0.997 -0.708 0.625
Vegetables & fruits -1.032 0.018 -0.318 -1.689 -1.235 -0.743 -1.214 -2.345
Other food -4.205 -4.395 -3.725 -4.481 -6.489 -5.099 -5.508 -5.743
Panel C: Standard income elasticity of demand
Egegs, fish & meat 0.898 0.701 0.221 0.277 -0.498 0.426 0.053 0.440
Edible oils 0.726 1.049 1.800 0.699 1.427 0.303 1.323 0.759
Pulses 0.229 -0.349 -0.753 0.927 -0.995 0.126 0.645 0.361
Vegetables & fruits 0.246 0.309 0.268 0.555 0.466 0.224 0.139 0.376
Other food 1.795 1.431 1.718 1.961 2.168 2.288 2.095 2.491
Panel D: Standard uncompensated price elasticity of demand
Eggs, fish & meat -1.640 -0.763 -0.404 -0.338 0.701 -0.380 -0.829 -0.591
Edible oils -0.427 -0.685 -1.435 -0.058 -1.173 1.124 -1.710 -0.389
Pulses 3.139 1.447 -0.385 0.630 0.077 0.927 -0.796 -0.028
Vegetables & fruits -1.032 -0.089 -0.400 -1.679 -1.235 -0.788 -1.235 -0.948
Other food -4.205 -4.125 -3.808 -4.018 -6.489 -4.083 -4.607 -3.514

Note: The preference-based demand elasticities are calculated using the mean data point in 1987-88 while the standard elasticities
are computed based on data of the current period. The estimates highlighted are statistically significant at the 95% confidence level.

8 |ike other studies in the demand literature, a few estimates of PED have a positive value, contradicting economic

intuition. This may be due to the fact that the adjusted unit values may not be entirely exogenous. As remarked by

Majumder et al. (2012), the corrections do not completely eliminate the distortion in unit values and produce imperfect

proxies for market prices. The positive signs may also reflect a supply-demand simultaneous bias, especially for

households who rely on producing and selling agricultural products for a living. Nevertheless, with the absence of

market price information, these adjusted unit values remain the second best option available in capturing price changes.
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Table A4: Preference-based demand elasticities computed with survey weights and median food prices

With survey weight Median food price
Urban Rural Urban Rural
YED
1987-88 0.927 1.433 0.906 1.377
1993-94 1.460 1.287 1.056 1.242
2004-05 0.735 0.999 0.837 0.872
2011-12 0.708 0.704 0.719 0.604
Uncompensated PED
1987-88 -0.312 -1.130 -0.432 -1.225
1993-94 -0.392 -0.687 -0.263 -0.734
2004-05 -1.259 -0.833 -1.384 -0.900
2011-12 -0.754 -0.728 -0.886 -0.633
Compensated PED
1987-88 -0.157 -0.731 -0.283 -0.853
1993-94 -0.636 -0.328 -0.089 -0.398
2004-05 -1.136 -0.555 -1.246 -0.664
2011-12 -0.636 -0.532 -0.767 -0.470
XED to price changes in animal products
1987-88 0.001 -0.288 -0.061 -0.301
1993-94 -0.388 -0.166 -0.200 -0.228
2004-05 -0.138 0.082 -0.216 -0.188
2011-12 0.158 0.308 -0.089 0.236
XED to price changes in edible oils
1987-88 -0.396 -0.043 -0.500 -0.119
1993-94 -0.242 -0.176 -0.270 -0.467
2004-05 -0.201 0.094 -0.171 -0.129
2011-12 -0.189 0.112 -0.292 0.145
XED to price changes in pulses
1987-88 -0.051 -0.151 -0.228 0.006
1993-94 -0.246 -0.052 -0.443 -0.180
2004-05 -0.442 0.123 -0.432 -0.065
2011-12 0.004 0.024 -0.154 0.111
XED to price changes in vegetables & fruits
1987-88 -0.261 -0.170 -0.640 0.021
1993-94 -1.248 -0.113 -0.935 -0.300
2004-05 -0.733 0.016 -0.423 -0.087
2011-12 -0.116 -0.197 -0.189 -0.306
XED to price changes in other food
1987-88 -2.476 -1.710 -2.745 -1.626
1993-94 -2.839 -1.690 -2.782 -2.315
2004-05 -2.247 -1.514 -2.330 -1.542
2011-12 -2.167 -1.289 -2.143 -1.512

Note: These demand elasticities are calculated using the mean data point in 1987-88.
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Table A5: Second Stage Partial Demand Elasticities for Cereals

Preference-based Standard
Urban Rural Urban Rural
(1) (2) (3) (4)

YED

1987-88 1.305 1.811 1.305 1.811

1993-94 1.483 1.374 1.505 1.408

2004-05 1.255 1.307 1.268 1.388

2011-12 1.286 0.840 1.352 0.742
Uncompensated PED

1987-88 -0.480 -1.092 -0.480 -1.092

1993-94 -0.444 -0.814 -0.405 -0.776

2004-05 -1.348 -0.837 -1.344 -0.787

2011-12 -0.879 -0.724 -0.843 -0.592
Compensated PED

1987-88 -0.055 -0.250 -0.055 -0.250

1993-94 0.039 -0.175 0.065 -0.175

2004-05 -0.938 -0.230 -0.938 -0.255

2011-12 -0.459 -0.334 -0.475 -0.361
XED in response to price change of egg, fish and meat

1987-88 -0.009 -0.519 -0.009 -0.519

1993-94 -0.028 -0.166 -0.040 -0.176

2004-05 -0.296 -0.109 -0.322 -0.081

2011-12 0.076 0.170 0.091 0.155
XED in response to price change of edible oils

1987-88 -0.455 0.311 -0.455 0.311

1993-94 -0.144 -0.240 -0.156 -0.251

2004-05 -0.031 0.048 -0.031 0.071

2011-12 -0.088 0.111 -0.066 0.193
XED in response to price change of pulses

1987-88 -0.148 -0.204 -0.148 -0.204

1993-94 -0.350 -0.127 -0.376 -0.159

2004-05 -0.526 0.012 -0.557 -0.013

2011-12 0.122 0.184 0.106 0.139

XED in response to price change of vegetables and fruits

1987-88 -0.337 -0.085 -0.337 -0.085
1993-94 -0.584 -0.125 -0.606 -0.141
2004-05 -0.303 -0.099 -0.340 -0.130
2011-12 0.012 -0.224 -0.017 0.334
XED in response to price change of other foods
1987-88 -2.337 -1.796 -2.337 -1.796
1993-94 -2.500 -1.714 -2.574 -1.559
2004-05 -2.231 -1.689 -2.327 -1.769
2011-12 -2.055 -1.355 -2.350 -1.023

Note: The preference-based demand elasticities are calculated using the mean data point in 1987-88 while the standard elasticities

are computed based on data of the current period. The estimates highlighted are statistically significant at the 95% confidence level.
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