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ABSTRACT

Household food expenditure remains a critical indicator of welfare, nutritional security, and living
standards in developing economies. This study examines long-term changes in household food
consumption behaviour and welfare dynamics in the Union Territory of Jammu and Kashmir over
the period 1999-2000 to 2023-24. The analysis utilizes four rounds of household-level data comprising
NSSO 55" Round (1999-2000), NSSO 61 Round (2004-05), NSSO 68™ Round (2011-12), and a primary
household survey conducted during 2023-24. Nominal household expenditure was converted into real
expenditure using harmonized Consumer Price Index (CPI) series. Food demand behaviour was estimated
through the Quadratic Almost Ideal Demand System (QUAIDS), while welfare gains were measured
using Equivalent Variation (EV) under conditions of limited household-level price data. The findings
reveal a consistent decline in food Engel elasticity from 0.527 in 1999-2000 to 0.387 in 2023-24, indicating
a structural shift from subsistence-oriented food expenditure toward diversified consumption patterns.
Real monthly household consumption expenditure increased from ¥ 9,413.1 to ¥ 17,528.2, reflecting
substantial improvement in purchasing capacity. Equivalent Variation estimates indicate welfare gains
0f¥469.3,% 1,311.2, and ¥ 1,838.0 per household per month across successive survey periods, resulting
in a cumulative welfare gain of ¥ 4,276.7 over the study period. The results suggest that rising incomes,
changing consumption preferences, and improved market access have significantly enhanced household
welfare. The study contributes to the literature by integrating QUAIDS-based Engel elasticity estimation
with money-metric welfare measurement in a conflict-sensitive and geographically constrained region.
The findings offer important policy implications for food subsidy reforms, nutritional diversification,
and region-specific welfare monitoring frameworks.

HIGHLIGHTS

® Food Engel elasticity declined from 0.527 to 0.387, indicating long-term structural changes in household
consumption behaviour.

@ Real monthly household consumption expenditure increased by 86.1% between 1999-2000 and
2023-24.

@ Equivalent Variation estimates show cumulative welfare gains of X 4,276.7 per household per month
over 24 years.

@ The study develops a novel QUAIDS-Engel elasticity—EV framework for welfare estimation under
limited price data conditions.

Keywords: Food consumption, Engel elasticity, Equivalent variation, QUAIDS model, Household welfare,
Jammu and Kashmir, Consumption diversification
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constitutes a substantial share of household
budgets (Deaton & Muellbauer, 1980; Deaton,
1997). Changes in food consumption patterns not
only reflect income growth but also reveal broader
transformations in nutrition, household welfare,
and economic resilience. As economies develop,
households typically allocate a declining proportion
of their income to food expenditure while increasing
spending on non-food goods and services, a
phenomenon commonly explained through Engel’s
Law (Working, 1943; Houthakker, 1957).

India has experienced significant structural changes
in household consumption patterns over the last
two decades due to rising incomes, urbanization,
demographic transitions, and changing food
preferences. Recent evidence suggests increasing
dietary diversification, declining cereal dependence,
and rising expenditure on high-value food items
such as dairy products, fruits, processed foods, and
protein-rich commodities (Tandon & Landes, 2015;
Kumar, 2024). However, these transformations are
not uniform across regions. Spatial disparities in
income, infrastructure, market accessibility, and
socio-political conditions continue to shape regional
consumption behaviour.

The Union Territory of Jammu and Kashmir
presents a unique case for examining household
food consumption and welfare dynamics. The
region has historically faced geographical isolation,
climatic constraints, market imperfections, and
prolonged political instability, all of which have
influenced household livelihoods and consumption
decisions. Despite these challenges, improvements
in infrastructure, tourism recovery, remittance
flows, public distribution systems, and welfare
transfers may have contributed to improved
household welfare outcomes in recent years.
Understanding whether these changes have
translated into measurable welfare gains remains
an important empirical question.

Traditional food demand studies largely rely on
Engel curve estimation to examine household
expenditure behaviour. Earlier studies primarily
used linear Engel specifications; however, such
models often fail to capture nonlinear consumption
responses across income groups. To address this
limitation, modern demand studies increasingly
employ advanced consumer demand models
such as the Almost Ideal Demand System (AIDS),
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Quadratic Almost Ideal Demand System (QUAIDS),
and Exact Affine Stone Index (EASI) models (Banks
et al. 1997; Lewbel & Pendakur, 2009). Among these,
QUAIDS provides greater flexibility in capturing
nonlinear expenditure behaviour and is particularly
useful for analysing food demand transitions.

Recent international studies have applied nonlinear
demand systems to examine food expenditure
behaviour and welfare outcomes. Hayat et al. (2023)
documented dietary transformation in Pakistan,
while Dhar et al. (2024) identified regional food
demand heterogeneity in Nigeria. Sa’diyah et
al. (2025) highlighted expenditure sensitivity in
strategic food commodities, and Nzayiramya et
al. (2025) emphasized global shifts in food and
non-food expenditure patterns. In India, existing
studies have primarily focused on demand elasticity
estimation and nutritional transitions (Mishra &
Ray, 2011; Kumar, 2024), with limited emphasis on
translating these behavioural estimates into explicit
welfare measures.

Although welfare economics provides several
money-metric tools such as Compensating Variation
(CV) and Equivalent Variation (EV) to measure
changes in household wellbeing (Mas-Colell et al.
1995), empirical applications integrating demand
elasticities with welfare estimation remain limited
in India. This limitation is particularly evident in
conflict-sensitive and geographically constrained
regions such as Jammu and Kashmir, where reliable
price data are often unavailable. Existing literature
rarely combines household demand estimation,
Engel elasticity analysis, and welfare measurement
within a unified analytical framework.

Therefore, this study addresses an important
empirical gap by integrating QUAIDS-based Engel
elasticity estimation with Equivalent Variation
analysis to assess long-term household welfare
changes in Jammu and Kashmir from 1999-2000 to
2023-24. Using four rounds of household-level data
from NSS surveys and primary field data, the study
evaluates changes in real household consumption
expenditure, estimates food Engel elasticities, and
quantifies welfare gains over time.

The study makes three important contributions.
First, it provides one of the few long-term analyses
of household food welfare in Jammu and Kashmir.
Second, it develops a practical framework for
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estimating welfare changes in situations where
household-level price data are unavailable. Third, it
contributes to the broader literature on consumption
economics by linking changing expenditure
behaviour with measurable welfare outcomes. The
findings are expected to provide useful insights for
policymakers designing food security interventions,
subsidy reforms, and region-specific welfare
strategies.

MATERIALS AND METHODS

This study examines long-term changes in household
food consumption behaviour and welfare dynamics
in the Union Territory of Jammu and Kashmir over
the period 1999-2000 to 2023-24 by integrating
expenditure analysis, demand estimation, and
welfare measurement within a unified empirical
framework. The methodological structure consists
of four major components: (i) data sources and
survey design, (ii) construction of real household
consumption expenditure, (iii) estimation of food
Engel elasticities using the Quadratic Almost
Ideal Demand System (QUAIDS), and (iv) welfare
estimation through Equivalent Variation (EV). The
methodological framework follows established
contributions in consumer demand analysis and
welfare economics (Deaton & Muellbauer, 1980;
Banks et al. 1997; Mas-Colell et al. 1995), while
adapting these techniques to the constraints of
limited household-level price data in Jammu and
Kashmir.

The analysis is based on four cross-sectional
datasets covering different time periods. Secondary
household expenditure data were obtained from the
National Sample Survey Office (NSSO) 55" Round
(1999-2000), NSSO 61* Round (2004-05), and NSSO
68" Round (2011-12), while recent consumption data
were collected through a primary household survey
conducted during 2023-24 in selected districts
of Jammu and Kashmir. These datasets provide
detailed information on household consumption
expenditure, food expenditure, and demographic
characteristics. The total sample size consisted of
2,443 households in 1999-2000, 2,744 households
in 2004-05, 3,383 households in 2011-12, and 400
households in the 2023-24 primary survey. The
combination of nationally representative secondary
datasets with recent field-based primary data
enables a long-term examination of household
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consumption transitions across a twenty-four-year
period.

To ensure comparability across different survey
years, nominal Monthly Household Consumption
Expenditure (MHCE) was converted into real
expenditure values using harmonized Consumer
Price Index (CPI) series. Since CPI base years
changed over time, different price indices were
utilized for different periods. CPI-Agricultural
Labourers (CPI-AL) with base year 1986-87 = 100
was used for the 1999-2000 and 2004-05 datasets,
whereas CPI-Combined with revised base years
2010 = 100 and later 2012 = 100 was used for
2011-12 and 2023-24. Following the methodology
recommended by the Ministry of Statistics and
Programme Implementation (MoSPI, 2014; 2015;
2024), linking factors were applied to harmonize
the different CPI series into a common 2012 price
base. The final adjusted CPI values were 50.23 for
1999-2000, 50.92 for 2004-05, 92.56 for 2011-12, and
185.0 for 2023-24. Real household consumption
expenditure was estimated using the following
expression:

Nominal MHCE x 100
CPI

Real MHCE =

These adjusted expenditure values formed the basis
for subsequent elasticity and welfare estimations.

Household food demand behaviour was estimated
using the Quadratic Almost Ideal Demand System
(QUAIDS) developed by Banks et al. (1997), which
extends the Almost Ideal Demand System by
incorporating a quadratic expenditure term to
capture nonlinear Engel curve behaviour. The
general QUAIDS budget share specification is

expressed as:

where w, represents the budget share of food
expenditure, p, denotes prices of commodities, X
refers to total household expenditure, a(p) and
b(p) are price aggregator functions, a, 8, and A,
are estimable parameters, and ¢, captures random
disturbances.

w=a,)7, ln(}?j)+,8iln(
j
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Since household-level price data were unavailable in
both NSS and primary datasets, the study adopted
a semi-parametric specification following Blundell
et al. (1998) and Lewbel and Lin (2022), assuming
price homogeneity within each survey round. The
estimable empirical model is specified as:

w = o; t B;‘ ZI’I(Y) + N [ZI’Z(Y)]2+ OZ + &

where w,denotes household food expenditure share,
Y represents total household expenditure, and Z
includes demographic control variables such as
household size. Household size was incorporated to
account for scale effects in consumption behaviour,
as larger households often exhibit different
expenditure patterns (Deaton & Paxson, 1998).

Separate regressions were estimated for each
survey round using Ordinary Least Squares (OLS)
with heteroskedasticity-robust standard errors to
address non-constant variance typically observed
in cross-sectional household expenditure datasets.
The estimation was conducted using Stata 17, with
the following command structure:

regress food share log_te log te2 hh_size,
vce(robust)

where:

log_te = In(Y)

log_te2 = [In(Y)]?

hh_size = Household Size

Food Engel elasticities were computed using

predicted budget shares derived from the QUAIDS
estimates. The elasticity formula is expressed as:

n=1+ (B + 24 In(V)) /W

where @, represents predicted food expenditure
shares. In Stata, predicted values were generated
using:

predict w_hat_food, xb

followed by elasticity estimation through:

gen engel_elast_food = 1 + (_b[log_te] + 2*_b[log_
te2]*log_te)/w_hat_food

To ensure model reliability and robustness, several
diagnostic tests were performed. Heteroskedasticity
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was examined using the Breusch-Pagan test and
White test, while functional form specification
was evaluated using the Ramsey RESET test.
Multicollinearity among explanatory variables
was assessed through the Variance Inflation Factor
(VIF), and residual normality was tested using the
Jarque-Bera statistic. Evidence of heteroskedasticity
and minor specification concerns justified the use
of robust standard errors to improve estimation
efficiency and consistency.

Household welfare gains were estimated using
Equivalent Variation (EV), a widely used money-
metric welfare measure derived from Hicksian
demand theory (Mas-Colell et al. 1995; Deaton &
Muellbauer, 1980). EV measures the amount of
monetary gain associated with movement from an
initial expenditure level to a higher expenditure
level while maintaining the same utility level. Given
the absence of detailed price information, EV was
estimated using Engel elasticities obtained from the
QUAIDS model. The welfare estimation formula is
expressed as:

¥ Y

EV =-1_0
E

t0

where Y, denotes real household expenditure
in the base year, Y, represents real household
expenditure in the subsequent year, and E, refers
to the estimated Engel elasticity in the base year.
This approach enables welfare estimation under
data limitations while maintaining consistency with
established consumer welfare theory.

Overall, the integrated methodological framework
combining CPI harmonization, QUAIDS estimation,
Engel elasticity computation, diagnostic validation,
and Equivalent Variation analysis provides a
robust empirical approach for examining long-term
household food welfare dynamics in Jammu and
Kashmir.

RESULTS AND DISCUSSION

The empirical findings reveal significant long-term
transformations in household food consumption
behaviour and welfare conditions in Jammu and
Kashmir during 1999-2000 to 2023-24. Table 1
presents the trend in nominal and real Monthly
Household Consumption Expenditure (MHCE),
showing a steady rise in real household consumption
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over the study period. Real MHCE increased from
% 9,413.1 per month in 1999-2000 to X 17,528.2 per
month in 2023-24, representing an overall increase
of nearly 86.1 percent. The gradual rise between
1999-2000 and 2004-05 was relatively modest, but
a sharper increase was observed between 2004-05
and 2011-12, followed by substantial growth during
2011-12 to 2023-24. This suggests that household
purchasing power improved considerably over time
due to rising incomes, improved infrastructure,
remittance inflows, expansion of tourism activities,
and increased government welfare interventions.
The accelerated growth after 2011-12 indicates
stronger economic recovery and enhanced market
accessibility in the region. Similar improvements
in household consumption expenditure have been
reported in developing economies experiencing
structural transformation (Deaton, 1997; Kumar,
2024).

The QUAIDS estimation results reported in
Table 2 provide important evidence regarding
food expenditure behaviour. The coefficient of
total expenditure (log_te) remains positive and
statistically significant in 1999-2000, 2004-05,
and 2011-12, indicating that food expenditure
increases as household income rises. However,

AESSRA

the coefficient of squared expenditure (log_te?) is
negative and statistically significant across these
periods, confirming the existence of nonlinear Engel
curves and supporting the theoretical framework
proposed by Banks et al. (1997). This implies that
while households initially allocate a higher share of
additional income toward food consumption, this
proportion gradually declines as income rises. In
the 2023-24 survey, both expenditure coefficients
become statistically insignificant, indicating that
food expenditure behaviour has started stabilizing
as households increasingly allocate income toward
non-food goods and higher-value consumption
categories. Household size (hh_size) positively
affects food expenditure share in earlier survey
rounds, suggesting that larger households spend
relatively more on food. However, the negative
coefficient in 2023-24 reflects emerging economies
of scale and changing household consumption
structures. The relatively high R? values shown in
Table 2 further confirm the explanatory strength of
the QUAIDS model. These findings are consistent
with earlier studies by Deaton and Muellbauer
(1980), Meenakshi and Vishwanathan (2003), and
Abdulai and Aubert (2004).

Table 1: Nominal and real monthly household consumption expenditure of households of UT of Jammu and

Kashmir
Year Nominal MHCE (X/month) Real MHCE (/month)
1999-2000 4,728.49 9,413.1
2004-05 5,245.58 10,302.4
2011-12 12,222.03 13,203.4
2023-24 32,418.52 17,528.2

Source: Author’s own computation from Labour Bureau reports and MoSPI reports, Government of India.

Table 2: QUAIDS estimation results for food share

Variable 1999-2000 2004-05 2011-12 2023-24

log_te 0.520 (0.076)*** 0.616 (0.115)*** 0.599 (0.220)*** 0.186 (1.260)
log_te? —0.0436 (0.0046)*** —0.0480 (0.007)*** —0.125 (0.028)*** —0.062 (0.147)
hh_size 0.028 (0.001)*** 0.022 (0.001)*** 0.025 (0.001)*** —0.016 (0.004)***
Constant —0.855 (0.316)*** —1.333 (0.482) *** —0.027 (0.430) 0.892 (2.703)

R? 0.610 0.524 0.441 0.225

F-statistic 920.77*** 902.54*** 655.11*** 34.56***
Observations 2,443 2,744 3,383 400

*p <0.10, *p < 0.05, **p < 0.01.

Source: Author’s own computation from NSSO and primary survey data (1999-2024).
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The estimated Engel elasticities derived
from QUAIDS demonstrate a clear structural
transformation in food consumption behaviour. As
illustrated in Fig. 2, food Engel elasticity declined
consistently from 0.527 in 1999-2000 to 0.452 in 2004-
05, further to 0.425 in 2011-12, and finally to 0.387 in
2023-24. The declining elasticity indicates that food
is gradually becoming a lower-priority expenditure
category as household incomes rise, which strongly
validates Engel’s Law. This pattern reflects dietary
diversification, where households shift expenditure
from basic staple foods toward higher-value foods
such as dairy products, fruits, vegetables, poultry
products, and processed food items. Additionally,
households increasingly allocate expenditure
toward non-food sectors such as healthcare,
education, transportation, and housing. Similar
declining food elasticities have been observed in
Pakistan, Nigeria, and other South Asian economies
undergoing nutritional transition (Hayat et al., 2023;
Dhar et al., 2024; Ullah et al., 2017).
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Fig. 1: Trend in real MHCE, UT of Jammu and Kashmir (2012
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Fig. 2: Engel Elasticities of QUAIDS-based, UT of Jammu
and Kashmir

The diagnostic tests further validate the reliability of
the estimated model. The Breusch-Pagan and White
tests indicated the presence of heteroskedasticity
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in most survey rounds, justifying the use of robust
standard errors in the regression estimations. The
Ramsey RESET test confirmed the appropriateness
of including the quadratic expenditure term,
particularly in 1999-2000 and 2023-24. Although
multicollinearity existed between total expenditure
and its squared term, such issues are common in
polynomial regressions and do not affect coefficient
consistency. The diagnostic outcomes confirm that
the QUAIDS specification is robust and appropriate
for analysing household food demand under limited
price data conditions. These findings align with
methodological recommendations provided by
White (1980), Wooldridge (2010), and Poi (2012).
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Fig. 3: EV welfare gains, Welfare gains UT of Jammu and
Kashmir

Household welfare gains estimated through
Equivalent Variation (EV) reveal substantial
improvements in food-related welfare over time.
The results presented in Fig. 3 show that welfare
gains increased from X 469.3 per household per
month during 1999-2004 to X 1,311.2 per household
per month during 2004-2011, and further to
% 1,838.0 per household per month during 2011-
2023. The cumulative welfare gains for the entire
study period reached X 4,276.7 per household per
month, indicating significant improvements in
household wellbeing. The largest welfare gains were
recorded during the post-2011 period, reflecting
the combined effects of rising incomes, improved
market integration, tourism recovery, welfare
transfers, and enhanced public distribution systems.
Although Engel elasticities declined over time, rising
real incomes continued to generate higher welfare
gains, suggesting that households achieved both
improved food security and broader consumption
diversification. Similar welfare patterns have been
observed in international studies using QUAIDS
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and welfare metrics (Attanasio ef al. 2013; Cranfield
& Hagq, 2010).

Overall, the findings demonstrate that Jammu and
Kashmir have undergone a substantial transition
from subsistence-oriented food expenditure patterns
toward more diversified and welfare-enhancing
consumption behaviour. The simultaneous rise in
real expenditure (Table 1), changing expenditure
responsiveness (Table 2), declining food elasticities
(Fig. 2), and increasing welfare gains (Fig. 3)
collectively confirm that household welfare has
improved significantly over the past two decades.
These findings provide strong policy implications
for designing targeted food subsidy reforms,
nutritional diversification strategies, and region-
specific welfare programs aimed at sustaining
long-term household wellbeing in geographically
constrained and conflict-sensitive regions such as
Jammu and Kashmir.

CONCLUSION

This study examined long-term changes in
household food consumption behaviour and welfare
dynamics in the Union Territory of Jammu and
Kashmir during the period 1999-2000 to 2023-24 by
integrating real consumption expenditure analysis,
QUAIDS-based Engel elasticity estimation, and
Equivalent Variation (EV) welfare measurement.
The findings reveal a clear structural transformation
in household consumption behaviour over the past
two decades. Real monthly household consumption
expenditure increased substantially from ¥ 9,413.1
in 1999-2000 to X 17,528.2 in 2023-24, indicating
significant improvements in household purchasing
power. At the same time, food Engel elasticity
declined from 0.527 to 0.387, confirming that food
expenditure has gradually become less responsive to
income growth as households increasingly diversify
their spending toward non-food goods and higher-
value food items. These results validate Engel’s
Law and reflect broader economic transformation
occurring within the region.

The welfare analysis further demonstrates that
improvements in income translated into measurable
gains in household wellbeing. Equivalent Variation
estimates show that welfare gains rose from < 469.3
per household per month during 1999-2004 to
% 1,311.2 during 2004-2011 and further to ¥ 1,838.0
during 2011-2023, generating a cumulative welfare
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gain of ¥ 4,276.7 per household per month over the
entire study period. These findings suggest that
rising incomes, improved market access, remittance
growth, tourism recovery, and government welfare
interventions have collectively enhanced household
welfare in Jammu and Kashmir. The larger welfare
gains observed in the post-2011 period indicate that
recent economic and policy developments have
played an important role in improving food security
and consumption opportunities for households.

Methodologically, the study contributes to the
literature by demonstrating that robust welfare
estimation is possible even in regions where detailed
household-level price data are unavailable. By
combining CPI harmonisation, QUAIDS estimation,
Engel elasticity computation, and EV analysis, the
study develops a practical and replicable framework
for measuring household welfare changes in data-
constrained regions. This integrated approach is
particularly relevant for geographically isolated and
conflict-sensitive areas where conventional welfare
estimation methods often face serious limitations.

The study concludes that sustained improvements
in household welfare require policies that go
beyond income growth alone. Policymakers
should focus on strengthening food supply chains,
promoting nutritional diversification, improving
rural infrastructure, enhancing market connectivity,
and expanding targeted welfare programmes to
ensure inclusive consumption growth. Continuous
monitoring of household consumption behaviour
is also necessary to design evidence-based
interventions that address emerging nutritional and
welfare challenges in Jammu and Kashmir.
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