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Abstract
This study assesses the impact of two revolutions—the Tulip Revolution in 2005
and the Melon Revolution in 2010—on household food demand in Kyrgyzstan.
Different categories within food products witnessed distinct adjustments in con-
sumer demand. Employing a complete demand system and seemingly unrelated
regressions with nationally representative panel data, we find that household
food demand fluctuates based on pre-conflict expectations. Despite declining
total food expenditure during the first revolution and increasing in the second,
the expenditure shares for staples and luxuries display heterogeneous trajecto-
ries. Food preferences shifted toward luxuries during the first revolution and sta-
ples during the second. Our findings underscore the necessity of a disaggregated
perspective in understanding conflict-induced shocks on food demand.
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1 INTRODUCTION

Conflicts, encompassing wars and revolutions, lead to
unpredictable situations, inflicting grave and enduring
repercussions on human populations. A notable conse-
quence is the exacerbation of food insecurity (Delgado
et al., 2021; UN FSS, 2021). Food insecurity is progressively
concentrated in conflict-affected areas of developing
nations, leading to a harmful cycle of violence and hunger
(Brück et al., 2018; Martin-Shields & Stojetz, 2019). In
2020, an estimated 720–811 million people faced hunger,
with over 99.1 million in 23 countries affected by conflict-
driven food crises (Brück et al., 2018; Delgado et al., 2021;
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FAO et al., 2021; FSIN & GNAFC, 2021; Martin-Shields
& Stojetz, 2019; UN FSS, 2021). Empirical studies on the
impact of conflict on food security often adopt a reduced-
form single equationmodel tomeasure total food expenses
and aggregated consumption (Adong et al., 2021; Akresh
et al., 2011; Dabalen & Paul, 2014; D’Souza & Jolliffe,
2013; Ihle & Rubin, 2013; Koren, 2018; George et al., 2019;
Serneels & Verpoorten, 2015; Verwimp & Munoz-Mora,
2017). However, this approach tends to overlook the
possible substitution between different types of food.
While some studies delve into the nutritional dimensions
of food insecurity (Akbulut-Yuksel, 2014; Akresh et al.,
2012; Bundervoet et al., 2009; Gordon & Halileh, 2012;
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Kumar&Quisumbing, 2013;Minoiu& Shemyakina, 2014),
a comprehensive theoretical framework for effectively
assessing trade-offs among various food groups at the time
of conflicts warrants further exploration. Conflict-induced
uncertainty alters household expenditures and prefer-
ences toward staple food consumption (Rockmore, 2020).
Categorizing food as a staple or luxury necessitates ana-
lyzing subcategories (Hussein et al., 2021; Roosen et al.,
2022). A complete demand system analysis is the sole
approach to examining food demand coherently across
different groups (Hoang, 2018; Korir et al., 2020; Law et al.,
2019). This method effectively segregates total demand
changes into income-induced shifts and preference-
related changes (Hoang, 2018; Korir et al., 2020; Law
et al., 2019). This study presents a unique contribution
to the literature by employing a comprehensive demand
system analysis to assess the impact of conflict on food
demand. More specifically, the effect of two short violent
conflicts in the Kyrgyz Republic on the expenditures and
demand functions’ slope of different food groups will be
quantified in a systematically sound manner. The analysis
uses quarterly household data from the Kyrgyz Integrated
Household Survey (KIHS) spanning 2005 to 2019, covering
around 5000 households per wave and 337 food items. The
case of Kyrgyzstan is particularly compelling, given two
revolutions that led to 300 deaths and the displacement of
400,000 individuals (Solvang & Neistat, 2010).

2 CONTEXT, DATA, FOOD
CONSUMPTION, AND THEORY

2.1 Context

Kyrgyzstan is one of the few transition economies
rebounding from the dual political revolutions in 2005 and
2010. These events led to leadership changes and subse-
quent inter-ethnic clashes between Uzbeks and Kyrgyz in
the South. In June 2010, these clashes caused 300 deaths
and displaced 400,000 people from their homes (Kubicek,
2011; Solvang & Neistat, 2010). The impact of these revolu-
tions on national food demand remains uncertain, as the
upheavals primarily affected the two largest cities, Bishkek
and Osh (Figure 1).
Following its independence in 1991, Kyrgyzstan ini-

tially embarked on political and economic reforms during
President Akayev’s initial term (Anderson, 1999). How-
ever, Akayev consolidated power within his family during
his second term, establishing a patronage system that
marginalized Southern politicians. Subsequently, politi-
cians from Southern voting districts obtained only 6 out
of 75 parliamentary seats, while the population share

accounts for 52% (Radnitz, 2010). This led to large-scale
protests organized by the United Opposition in the South,
which spread to the capital and culminated in the storming
of the White House, prompting the president’s depar-
ture from the country on March 24, 2005 (Kroeger &
Anderson, 2014).
Under the leadership of Kurmanbek Bakiyev, the

opposition assumed power, dubbing the movement that
ousted Akayev the “tulip revolution.” For many residents
of Bishkek and Osh, however, those days are remembered
for mass pogroms and looting, which targeted major
shops and retail outlets.1 These disturbances resulted in
food scarcity and essential shortages for approximately
two weeks until the restoration of shops and supplies.
While citizens sought governmental change to enhance
living conditions, they confronted short-term food deficits
in Bishkek and Osh. Furthermore, the newly appointed
president, Bakiyev, continued to uphold the core tenets
of “patronal presidentialism,” akin to Akayev’s approach
(Hale, 2006).
Amid accusations of corruption and overseeing eco-

nomic stagnation, the Bakiyev regime faced widespread
citizen protests. In the spring of 2010, demonstrators
occupied government buildings nationwide, culminating
in the overthrow of the Bakiyev government on April
7, 2010, despite violent resistance by government secu-
rity forces (Alff & Eschment, 2010). The subsequent
phase of conflict commenced when pro-Bakiyev forces
seized control of public buildings in Jalal-Abad province.
However, armed Uzbek-Kyrgyzstanis, aligned with the
Interim Government, reclaimed these structures. This
political struggle transformed into a deadly inter-ethnic
conflict between Uzbeks and Kyrgyz in the southwest
from June 7th to 25th, 2010 (Akiner, 2016; Steiner &
Esenaliev, 2011).
Following the initial phase of the second conflict in

Bishkek, citizens avoided deprivation by pre-stocking
essential items and food due to the vivid memory of the
“tulip revolution” events in 2005.2 In June 2010, Osh expe-
rienced looting and deadly violence, causing people to stay
home out of fear. In retrospect, the anticipated nature of
the June 2010 conflict prompted proactive measures, con-
trasting the situation in 2005. Notably, the second conflict
disproportionately affected Osh over Bishkek, a shift from
the more balanced regional impact of the initial conflict.
The timeline of conflicts and related events is summarized
in Table 1. 3

1 https://www.dw.com/ru/a-4121676
2 Source: https://www.rbc.ru/society/08/04/2010/
5703d9339a79470ab501f5894
3 Events assembled from local news https://kg.akipress.org/news:632188
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F IGURE 1 Conflicts and looting in Kyrgyzstan.

Source: Author’s figure.

TABLE 1 Timeline of events.

Date Events
27.02.2005 Widespread violations of electoral legislation in the parliamentary elections
04.03.2005 A crowd gathered in Jalal-Abad’s central square, with protesters criticizing authorities
21.03.2005 Osh oblast residents seized regional administration, declaring “people’s” power
24.03.2005 Protesters stormed the capital’s White House, overthrowing President Akayev
24.03.2005 In Bishkek and Osh, looting erupted as unidentified individuals set fire to and ransacked stores
06.04.2010 Security forces apprehended the majority of opposition leaders in Bishkek
07.04.2010 Protesters stormed the White House despite sniper fire; Bakiyev was overthrown
07.04.2010 Extensive looting swept through Bishkek city
13.05.2010 Bakiyev supporters seized South’s regional buildings, aiming to topple the provisional government
14.05.2010 Provisional Government backers regained Jalalabad’s administrative building
10.06.2010 A clash occurred between Kyrgyz and ethnic Uzbeks
12.06.2010 Arson and looting began in Osh city
4.06.2010 Osh stabilized, but sporadic violence, including looting, persisted in the days that followed

2.2 Data and sample descriptives

We use data from the KIHS, conducted quarterly by the
National Statistical Committee (NSC) of theKyrgyzRepub-
lic from 2005 to 2019. This rotating panel offers a nationally
representative sample, encompassing around 5000 house-
holds per wave since 2003. Notably, the exclusion of
2003 and 2004 is motivated by dissimilar questionnaire
structures and the absence of suitably matched ques-
tions with other waves. Additionally, the KIHS sample
underwent complete renewal in 2013, with only one-
third of households replaced between 2013 and 2019
(see A1).
The KIHS sample is selected using two-stage strat-

ified random sampling based on the 1999 population
census. The country’s 15 strata encompass urban and

rural areas across seven provinces and the capital. Each
cross-sectionmaintains national, urban/rural, and provin-
cial representation. The survey comprehensively examines
consumption and expenditure, analyzing poverty and liv-
ing standards. The utilized data encompass household
expenditure, income, employment, and demographics,
averaging 163.4 quarters per household. Summary statis-
tics for the full sample, categorized by household type, are
displayed in Table 2.

2.3 Food consumption in Kyrgyzstan

Food consumption and expenditure data encompass pur-
chased, home-produced, gifted, and in-kind contributed
food items, along with items obtained from hunting,
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TABLE 2 Summary statistics for household demographics.

All Urban Rural
Total biweekly expenditure on food† (1000 KGS) 2.64 2.83 2.36
Monthly total household income (1000 KGS) 13.35 14.19 12.12
Household size (count) 4.06 3.63 4.70
Gender of household head (1 =male) .64 .58 .71
Age of household head (years) 52.71 52.40 53.17
Household heads with only basic education (= 1 if yes) .12 .10 .15
Household heads with secondary education (= 1 if yes) .42 .36 .51
Household heads with higher education (= 1 if yes) .38 .46 .26
Dependency ratio (from 0 to 1) .35 .34 .36
Share of agricultural income .02 .00 .05
Share of weekly worked hours in public sector .33 .38 .25
Number of surveyed households 16,486 10,399 6087
Number of observations 2,694,367 1,759,155 1,205,212

Note: The national currency devalued from 41.01 KGS/USD in 2005Q1 to 69.82 KGS/USD in 2019Q4 (IFS, 2023). Monthly income rose from 151 USD in 2005Q1 to
340 USD in 2019Q4.
†Total food expenditure spent at home and outside the home.

covering 337 items.4 The purchased and consumed amount
of food is recorded separately based on recall over the
last 14 days. For purchased goods, we use reported expen-
ditures. Only quantities are recorded for home-produced
consumption, necessitating the use of the appropriate
median unit value in the respective locality for valuation
(Attanasio et al., 2013).
For demand elasticity estimation, we conducted sev-

eral data transformations. Initially, we converted food item
quantities into kilogram equivalents using conversion fac-
tors. Next, we derived unit prices by dividing reported
expenditures by corresponding quantities of food items. To
address missing unit prices due to zero purchases or omis-
sions, we imputed them using median market prices by
district, accounting for quality effects and measurement
errors as addressed by Deaton (1988) and Crawford et al.
(2003). To mitigate these issues, we employed the commu-
nalmeanpricemethod introduced byCox andWohlgenant
(1986).5 This method regresses mean-deviated unit val-
ues on household characteristics, removing quality effects
to obtain adjusted prices. Additionally, we tackled price
changes due to inflationusing theFAOMonthlyConsumer
Price Index for food, converting monetary variables to real
values.
Lastly, we aggregate all food items into eight groups:

meat & fish, cereals & flour products, fruits & vegetables,

4 Hunting products constitute 0.01% of total food consumption. Tobacco
expenditures are excluded from the food basket. Aggregated food groups
are classified by similarity.
5 For detailed quality-adjusted price procedures, refer to appendix A of
Hoang (2018). Quality-adjusted prices are presented in figure 7 in the
Appendix.

dairy products, edible oils, sugar& sweets,mixed products,
and junk (processed) products. This grouping aligns with
the state classifier of the Kyrgyz Republic. Subsequently,
we calculate both quantities consumed and expenditures
for each group. The distribution of expenditure shares by
food group for every quarter is depicted in Figure 2.

2.4 Theory

Changes in demand are driven by an item’s prices,
complementary goods’ prices, buyer’s income, consumer
preferences, and expectations, while the interplay of sup-
ply and demand determines market prices (Mas-Collell
et al., 1995). Political crises as external shocks lead to shifts
in food demand (Holland, 2012). Disruptions in supply
chains and income shocks primarily trigger these shifts
(Mas-Collell et al., 1995). However, if a crisis is anticipated,
households might smooth their consumption strategically
to alleviate its repercussions (Dutt & Padmanabhan, 2011).
Thus, it is likely that food demand will be differently

affected by a short-term market disruption conditional
upon the good’s characteristics. A crisis diminishes
demand for luxury items during and after the crisis while
strengthening demand for staple goods (Pangarkar &
Shukla, 2023). If consumers anticipate a crisis, the demand
for staplesmight rise (Henchion et al., 2017).We can rely on
the expenditure elasticity derived from the data to distin-
guish both broad categories. Staples exhibit an expenditure
elasticity between zero and one, while luxury items show
an expenditure elasticity exceeding one (Brauw &
Herskowitz, 2020). This transition in a consumer’s
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F IGURE 2 Expenditure shares by food groups.

Source: Author’s figure.

preference from luxury to staples is expected to result in a
shift in own-price elasticities. Subsequently, the own-price
elasticity of a staple good should increase, that is, the
demand function becomes less elastic.
The unexpected upheaval of 2005 within Bishkek and

Osh resulted in unrest and widespread looting that
destroyed all shops, causing a temporary closure. Dur-
ing this period, the supply chain halted, eliminating the
market dynamics, supply-demand interactions, and prices.
Upon store restoration, supply disruptions ceased, but
demand overshot. As explained above, the 2010 upheaval
followed a comparable scenario, but it was anticipated to
enable households to plan their food consumption strate-
gically. Unfortunately, we lack data on income changes
and supply chains during the short conflict period, and
the survey does not provide exact interview dates within
each quarter).6 In light of this, we suggest the following
hypotheses:

1. aggregate food demand decreases during the initial
revolution (2005Q1) due to an income shock;

2. aggregate food demand rises before the second revolu-
tion (2010Q1) due to the anticipated revolution;

6 As pointed out by one reviewer, the shift in elasticities could also be
caused by a supply shift. However, there is no evidence that the revolu-
tions affected agricultural production. Thus, we assume supply shocks
remain limited to the short-term closure of shops.

3. demand for staples rises and demand for luxuries
reduces during the revolutions due to constrained
budgets.

3 METHODS

Demand analysis examines how consumers react to
changes in price, willingness to pay, and income. Two
primary approaches, rooted in neoclassical consumer the-
ory, are employed. In the initial standard method, income
elasticity is deduced by studying the link between con-
sumption and income for a specific good or bundle of
goods (Ogundari &Abdulai, 2013). However, this approach
lacks adequate consideration of interdependencies among
commodities due to budget constraints and relative prices
(Sadoulet & de Janvry, 1995).
The second approach involves a two-stage process. In

the first stage, households decide how to distribute total
expenditures between food and non-food items. In the
second stage, the allocation of total food expenditure
among different commodity groups occurs. This method
efficiently addresses interdependencies and substitution
effects among food items and price changes. It achieves
this by estimating fully defined demand systems, such
as the linear expenditure system (LES) (Stone, 1954[60]),
the Rotterdam model (Barten, 1969), the indirect translog
system (ITS) (Christensen et al., 1975), the almost ideal
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F IGURE 3 Conceptual framework.

Source: Author’s figure.

demand system (AIDS) (Deaton & Muellbauer, 1980),
and the quadratic almost ideal demand system (QUAIDS)
(Banks et al., 1997).
We investigate the impact of revolutions on fooddemand

using a series of multi-stage estimations, as illustrated in
Figure 3.

3.1 Estimating the demand system

Estimating a complete demand system requiresweak sepa-
rability between food and non-food expenditures (Deaton
& Muellbauer, 1980). This leads to a two-stage budgeting
approach where households allocate income between food
and non-food items using the Working-Leser model in the
first stage. To handle non- linear Engel curves often seen in
separable food demand systems, the QUAIDSmodel’s flex-
ibility is ideal. Thus, in the second stage, we use QUAIDS
to assess household expenditure distribution across eight
food groups.

3.1.1 Working-Leser model

Following Chern et al. (2002) and, more recently, Hoang
(2018), we employ the standard budget share model bor-
rowed from Working (1943) and Leser (1963) as follows7

ln 𝜔𝑡 = 𝛼0 + 𝛼1 lnMt + 𝛼2 ln 𝐏𝐭 +
∑
n

𝛽𝑛𝑧nt + 𝜖𝑡 (1)

7 Regression results are reported in Table A4.

where 𝜔𝑡 is the share of food in total expenditure in period
𝑡 and Mt is the total income per capita, which is the
income a household receives from all sources such as self-
employed business, remittances, salary, public transfers,
and agriculture. 𝐏𝐭 is a Laspeyres price index, defined as:

ln 𝐏𝐭 =
∑
𝑖

𝑤𝑖 ln 𝐩𝐢𝐭 (2)

where𝑤𝑖 is themean budget share, and𝐩𝐢 is the price of the
good 𝑖. Household characteristics 𝑧𝑛𝑡 include household
size, province of residence, a dummy variable for urban
residence, age, gender, and education of the household
head 𝜖𝑡 is an error term.

3.1.2 QUAIDS

We use Poi’s (2012) quaids command implemented in
Stata to model food demand with household demograph-
ics. This command incorporates demographics using the
scaling technique introduced by Ray (1983) and com-
putes the uncompensated price elasticities for individual
observations in the data. Assuming a utility-maximizing
household with 𝑠 demographic characteristics represented
by vector 𝐳 is scaled by the following function:

𝑚0 (𝐩, 𝐳, u) = 𝑚0 (𝐳) 𝜙 (𝐩, 𝐳, u) (3)

where 𝑚0(𝐳) measures the increase in a household’s
expenditures in terms of demographic characteristics hold-
ing consumption patterns constant. The second term,
𝜙(𝐩, 𝐳, 𝑢), controls for differences in relative prices and
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actual goods consumed. The budget share equation of
Banks et al. (1997) derived from maximizing the indi-
rect utility function and augmented with a vector of
demographic variables 𝐳 becomes:

𝑤it = 𝛼𝑖 +
∑
𝑗
𝛾ij ln 𝑝jt +

(
𝛽𝑖 + 𝜂

′
𝑖
𝐳
)
ln

[
𝑚𝑡

𝑚0(𝐳𝐭)𝑎(𝐩𝐭)

]
+

𝜆𝑖

𝑏(𝐩𝐭)𝑐(𝐩𝐭 ,𝐳𝐭 )

{
ln

[
𝑚𝑡

𝑚0(𝐳𝐭)𝑎(𝐩𝐭)

]}2
+ 𝜖it

(4)

where𝑤𝑖𝑡 is the expenditure share of food group 𝑖 in period
𝑡, 𝑝𝑗𝑡 is the price of good 𝑗, 𝑚𝑡 is a household’s total food
expenditure, 𝑎(𝐩𝐭), 𝑏(𝐩𝐭), 𝑐(𝐩𝐭, 𝐳𝐭) are the price indices, 𝐩𝐭
is the vector of prices, 𝛼𝑖 , 𝛽𝑖 , 𝛾𝑖𝑗 , 𝜆𝑖 , 𝜂𝑖 are parameters to be
estimated, and 𝜖it denotes the error term.
Price indices are defined as:

ln 𝑎 (𝐩𝐭) = 𝛼0 +
∑
𝑖

𝛼𝑖 ln 𝑝𝑖𝑡 +
1

2

∑
𝑖

∑
𝑗

𝛾𝑖𝑗 ln 𝑝𝑖𝑡 ln 𝑝𝑗𝑡.

(5)

𝑏 (𝐩𝐭) =
∏
𝑖

𝑝
𝛽𝑖
𝑖𝑡

(6)

𝑐 (𝐩𝐭, 𝐳𝐭) =
∏
𝑗

𝑝
𝜂′
𝑖
𝑧

𝑗𝑡
(7)

where
∑
𝑗
𝜂𝑠𝑗 = 0 ∀𝑠 and 𝜂′

𝑖
represent 𝑗th column of

parameter matrix 𝜂.

3.1.3 Deriving demand elasticities

Using the procedure given by Banks et al. (1997), we derive
demand elasticities for aggregated food groups by partially
differentiating Equation (4) with respect to ln𝑚𝑡 and ln 𝑝𝑗𝑡
such that

𝜇𝑖𝑡 ≡
𝜕𝑤𝑖𝑡
𝜕 ln𝑚𝑡

= 𝛽𝑖 + 𝜂
′
𝑖
𝐳 +

2𝜆𝑖
𝑏 (𝐩𝐭) , 𝑐 (𝐩𝐭, 𝐳)

ln

[
𝑚𝑡

𝑚0 (𝐳) 𝑎 (𝐩𝐭)

]
(8)

and

𝜇𝑖𝑗𝑡 ≡
𝜕𝑤𝑖𝑡
𝜕 ln 𝑝𝑗𝑡

= 𝛾𝑖𝑗 − 𝜇𝑖𝑡

(
𝛼𝑗 +

∑
𝑘

𝛾𝑗𝑘 ln 𝑃𝑘𝑡

)

−
𝜆𝑖
(
𝛽𝑖 + 𝜂

′
𝑖
𝐳
)

𝑏 (𝐩𝐭) , 𝑐 (𝐩𝐭, 𝐳)

{
ln

[
𝑚𝑡

𝑚0 (𝐳) 𝑎 (𝐩𝐭)

]}2

(9)

where 𝑃𝑘𝑡 is a price index calculated as the arithmetic
mean of prices for all 𝑘 food groups.

Then the expenditure and the uncompensated price
elasticities are respectively computed as

𝜀𝑖𝑡 = 𝜇𝑖𝑡∕𝑤𝑖𝑡 + 1 (10)

and

𝜀𝑢
𝑖𝑗𝑡
= 𝜇𝑖𝑗𝑡∕𝑤𝑖𝑡 − 𝛿𝑖𝑗𝑡 (11)

where 𝛿𝑖𝑗𝑡 represents Kronecker delta taking value 1 if
𝑖 = 𝑗 and 0 otherwise. Using the Slutsky equation, we can
finally compute the compensated price elasticities as

𝜀𝑐
𝑖𝑗𝑡
= 𝜀𝑢

𝑖𝑗𝑡
+ 𝜀𝑖𝑡𝑤𝑗𝑡.

3.2 Seemingly unrelated regressions

We analyze the impact of revolutions on item-specific
uncompensated price elasticities using seemingly unre-
lated regressions (SUR) initially developed by Zellner
(1962). SUR enables more efficient estimation by con-
solidating data from different food groups and imposing
parameter constraints across various equations. The SUR
model for uncompensated price elasticities of eight food
groups is outlined as follows:

𝜀̂it = 𝛽𝑖 + 𝛽𝑖1𝑅1𝑡 + 𝛽𝑖2𝑅1𝑡+1 + 𝛽𝑖3𝑅2𝑡 + 𝛽𝑖4𝑅2𝑡−1 + 𝛽𝑖5𝑅1𝑡
× 𝐵 + 𝛽𝑖6𝑅1𝑡 × 𝑂 + 𝛽𝑖7𝑅2𝑡 × 𝐵 + 𝛽𝑖8𝑅2𝑡 × 𝑂 + 𝜖it

(13)
where 𝜀𝑖𝑡 represents the uncompensated price elasticity for
the food group 𝑖 in period 𝑡, obtained from the QUAIDS
model. 𝑅1𝑡 and 𝑅2𝑡 are dummy variables signifying revolu-
tions in 2005 and 2010. Meanwhile, 𝑅1𝑡+1 and 𝑅2𝑡−1 denote
post-revolution I and pre-revolution II quarters, respec-
tively. B and O serve as dummy variables indicating cities
(Bishkek and Osh) subjected to looting. 𝜖it represents the
error term.

4 RESULTS

4.1 Demand elasticities

Figure 4 reports expenditure and uncompensated own-
price elasticities.8 These elasticities are evaluated at the
sample mean for the entire sample and across regions. The
expenditure elasticities range from .39 to 1.22, all displaying
positive values, indicating that all goods are normal. Based
on the estimated expenditure elasticities,meat& fish (1.17),

8 Values of expenditure, own- and cross-price elasticities are available in
Table A5.
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48 KIMSANOVA et al.

F IGURE 4 Demand elasticities.

Note: The graph shows the average elasticities for the full sample and the
corresponding standard deviation.

cereals & flour (1.12), fruits & vegetables (1.22), and junk
products (1.18) fall into the luxury category. The majority
of these categories also account for the highest expendi-
ture shares. Medium- and low-consumption goods such as
dairy, edible oils, sugar, and mixed products are relatively
income-inelastic and considered staples.
The uncompensated own-price elasticities, as expected,

exhibit negative values, ranging from (−1.06) to (−.5).With
the exception of fruits & vegetables (−1.06), demand for
all food groups is classifies as own-price inelastic, signify-
ing quantities that respond to price changes by less than
one. Sugar and flour products, being importedwith volatile
prices, heighten households’ price sensitivity. The rela-
tively lower own-price elasticity for more expensive? Items
likemeat& fish (−.5) can be attributed tomeat’s significant
role in theKyrgyz diet, where its expenditure share exceeds
.25 in most quarters.

4.2 Food consumption and revolutions

Table 3 presents the outcomes derived from fixed-effects
and QUAIDS estimations. These analyses aim to explore
the relationship between households’ overall food expen-
diture (depicted in column 1), the allocation of expendi-
tures across eight specific commodity categories (columns
2–9), and explanatory variables encompassing binary indi-
cators signifying revolutions and supplementary sociode-
mographic factors.
In the first quarter of the initial revolution, average food

spending dropped by 542 KGS, followed by a decline of
541 KGS in the subsequent quarter. Unlike the previous
trend, households increased food spending before and dur-
ing the second revolution, with rises of 85 KGS and 49KGS,
respectively. During the first revolution, cities affected by
looting (Bishkek and Osh) experienced more significant
food expenditure reductions: 610KGS and 595KGS, respec-
tively. In the second revolution, households in these cities

increased their food expenditure by 134 KGS and 86 KGS.
The percentage of mean expenditure before the second
revolution increased by 12% in Bishkek and 7% in Osh.
QUAIDS estimates reveal that the initial revolution is

associated with reduced expenditures on fruits & vegeta-
bles (4%), dairy products (3%), and junk items (2%), where
fruits & vegetables and junk food are luxuries. In the sub-
sequent quarter, there was a decrease in expenditure on
meat (2%), which is also a luxury along with other prod-
ucts. Bishkek residents reduced their consumption ofmeat
(2%), fruits & vegetables (4%), oil (1%), and sugar (1%). On
the other hand, Osh citizens decreased spending on fruits
& vegetables (6%), mixed products (1%), and junk items
(2%).
During the second revolution, food consumption pat-

terns diverged from the initial revolution nationwide,
while both cities faced looting incidents. Across the coun-
try, there was a decline in expenditure shares for all luxury
categories, including meat & fish, cereals, fruits & vegeta-
bles, and junk items, while spending on all staple items
increased. In Bishkek, expenditure shares for luxury items
like meat & fish, fruits & vegetables, and staples such as
edible oils and sugar decreased. Similarly, residents of Osh
exhibited heterogeneous consumption patterns for various
food items.
Considering the effect of sociodemographic variables on

food expenditure shares, the age of the household head
has no economically relevant impact on any food cat-
egory. Different levels of education of household heads
are associated with heterogeneous food consumption. Sur-
prisingly, farmers spent less on the most often consumed
items such as meat & fish, cereals, and fruits & vegetables
than non-farmers. Households with more children and
elderly members spent more on the relatively cheap cat-
egories such as cereals, sugar, edible oils, dairy, and mixed
products.
In Figure 5, we normalize the predicted expenditure

shares by the expenditure elasticities to accentuate the
relative shifts in expenditure shares compared to their elas-
ticities, both by product and between the two revolutions.
Figure 5 reveals significant increases in expenditure shares
for cereals, edible oils, sugar, and meat & fish, accompa-
nied by declines in dairy, fruits & vegetables, junk, and
mixed products during the first revolution. In the second
revolution, expenditure shares for luxury foods decreased
while those for staples increased.

4.3 Food preferences and revolutions

Table 4 displays the outcomes of the SUR estimates.
These estimates were conducted to investigate the con-
nection between households’ uncompensated own-price

 15740862, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/agec.12810 by C

ochrane G
erm

any, W
iley O

nline L
ibrary on [02/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



KIMSANOVA et al. 49

T
A
B
L
E

3
Ef
fe
ct
of
re
vo
lu
tio
ns
on

fo
od

ex
pe
nd
itu
re
sh
ar
es
.

FE
Q
U
A
ID
S

Va
ri
ab
le
s

Fo
od

M
ea
t

C
er
ea
l

Fr
ui
t

D
ai
ry

O
il

Su
ga
r

M
ix
ed

Ju
nk

Re
vo
lu
tio
n
I

−
54
2
(5
.6
48
)

.0
07
(.0
03
)

.0
44

(.0
02
)

−
.0
37
(.0
01
)

−
.0
32
(.0
01
)

.0
27
(.0
01
)

.0
07
(.0
01
)

−
4e
-4
(.0
01
)

−
.0
15
(.0
01
)

Po
st
Re
vo
lu
tio
n
I

−
54
1(
5.
16
2)

−
.0
21
(.0
02
)

.0
03

(.0
02
)

.0
15
(.0
01
)

−
.0
17
(.0
01
)

.0
14
(.0
01
)

.0
06

(.0
01
)

.0
09

(.0
01
)

−
.0
09

(.0
01
)

Re
vo
lu
tio
n
II

84
(5
.4
61
)

−
.0
04

(.0
03
)

−
.0
21
(.0
02
)

−
.0
03

(.0
01
)

.0
01
(.0
01
)

.0
05
(.0
01
)

.0
19
(.0
01
)

.0
09

(.0
01
)

−
.0
06

(.0
01
)

Pr
e
Re
vo
lu
tio
n
II

49
(4
.9
73
)

.0
08

(.0
02
)

−
2e
-4
(.0
02
)

−
.0
26
(.0
01
)

.0
10
(.0
01
)

−
.0
03

(.0
01
)

.0
16
(.0
01
)

.0
01
(.0
01
)

−
.0
06

(.0
01
)

Re
vo
lu
tio
n
I×

Bi
sh
ke
k

−
68
(1
0.
04
3)

−
.0
26
(.0
06
)

−
.0
30

(.0
04
)

−
4e
-4
(.0
03
)

.0
71
(.0
03
)

−
.0
40

(.0
02
)

−
.0
21
(.0
02
)

−
.0
07
(.0
02
)

.0
53
(.0
02
)

Re
vo
lu
tio
n
I×

O
sh

−
53
(1
0.
72
2)

.0
30

(.0
07
)

.0
05
(.0
05
)

−
.0
20

(.0
04
)

.0
12
(.0
03
)

−
.0
16
(.0
02
)

−
.0
03

(.0
03
)

−
.0
06

(.0
02
)

−
.0
03

(.0
02
)

Re
vo
lu
tio
n
II
×
Bi
sh
ke
k

49
(1
0.
14
2)

−
.0
49

(.0
06
)

−
.0
03

(.0
04
)

.0
11
(.0
04
)

.0
56
(.0
03
)

−
.0
15
(.0
02
)

−
.0
11
(.0
02
)

.0
02

(.0
02
)

.0
10
(.0
02
)

Re
vo
lu
tio
n
II
×
O
sh

37
(1
0.
59
2)

−
.0
02

(.0
07
)

−
.0
01
(.0
05
)

.0
28
(.0
04
)

−
.0
01
(.0
03
)

.0
15
(.0
02
)

−
.0
15
(.0
03
)

−
.0
09

(.0
03
)

−
.0
15
(.0
02
)

Ru
ra
l

4e
-5
(.0
01
)

.0
23
(4
e-
4)

−
.0
24
(3
e-
4)

−
.0
41
(3
e-
4)

.0
24
(2
e-
4)

.0
18
(2
e-
4)

.0
10
(2
e-
4)

−
.10

(2
e-
4)

A
ge

3.
41
9
(.1
28
)

.0
01
(2
e-
5)

−
3e
-4
(1
e-
5)

−
9e
-5
(1
e-
4)

3e
-4
(1
e-
5)

−
2e
-4
(7
e-
6)

−
3e
-4
(8
e-
6)

−
2e
-4
(8
e-
6)

−
7e
-5
(8
e-
6)

G
en
de
r

35
1(
2.
82
6)

.0
09

(.0
01
)

−
.0
13
(4
e-
4)

−
.0
09

(3
e-
4)

−
.0
12
(3
e-
4)

.0
08

(2
e-
4)

.0
12
(3
e-
4)

.0
11
(2
e-
4)

−
.0
06

(2
e-
4)

Ba
si
c
ed
uc
at
io
n

−
23
1(
5.
50
2)

−
.0
12
(.0
01
)

.0
18
(.0
01
)

.0
08

(.0
01
)

−
.0
18
(.0
01
)

.0
10
(4
e-
4)

.0
02

(.0
01
)

−
1e
-4
(.0
01
)

−
.0
08

(.0
01
)

Se
co
nd
ar
y
ed
uc
at
io
n

−
14
2
(4
.3
82
)

−
4e
-4
(.0
01
)

.0
01
(.0
01
)

.0
08

(.0
01
)

−
.0
09

(.0
01
)

.0
06

(4
e-
4)

.0
01
(4
e-
4)

−
.0
02

(4
e-
4)

−
.0
05
(4
e-
4)

H
ig
h
ed
uc
at
io
n

13
7
(3
.5
81
)

−
.0
05
(.0
01
)

−
.0
04

(.0
01
)

.0
02

(.0
01
)

.0
02

(.0
01
)

2e
-4
(4
e-
4)

.0
05
(4
e-
4)

.0
02

(4
e-
4)

−
.0
02

(4
e-
4)

D
ep
en
de
nc
y
ra
tio

21
8
(3
.8
90
)

−
.0
29
(.0
01
)

.0
03

(.0
01
)

−
.0
12
(.0
01
)

.0
22
(4
e-
4)

.0
06

(4
e-
4)

.0
12
(4
e-
4)

.0
01
(4
e-
4)

−
.0
04

(4
e-
4)

Sh
ar
e
of
fa
rm

in
co
m
e

79
(4
.2
07
)

−
.0
24
(.0
02
)

−
.0
05
(.0
02
)

−
.0
02

(.0
01
)

−
.0
06

(.0
01
)

.0
05
(.0
01
)

.0
19
(.0
01
)

.0
14
(.0
01
)

−
.0
02

(.0
01
)

Sh
ar
e
of
pu
bl
ic
em

pl
oy
m
en
t

52
(2
.0
23
)

.0
06

(.0
01
)

−
.0
08

(4
e-
4)

−
1e
-4
(3
e-
4)

−
.0
02

(3
e-
4)

−
.0
05
(2
e-
4)

.0
02

(2
e-
4)

.0
01
(2
e-
4)

.0
04

(2
e-
4)

C
on
st
an
t

24
15
(8
.4
43
)

.3
95
(.0
08
)

.6
17
(.0
06
)

.4
11
(.0
05
)

−
.0
02

(.0
04
)

−
.11
4
(.0
03
)

−
.2
29
(.0
03
)

−
.2
31
(.0
03
)

.15
4
(.0
03
)

𝑅
2

.4
79

.0
79

.0
75

.18
4

.14
7

.2
12

.15
3

.0
92

.0
70

N
ot
e:
Ro
bu
st
st
an
da
rd
er
ro
rs
ar
e
in
di
ca
te
d
in
pa
re
nt
he
se
s.
Fi
xe
d-
ef
fe
ct
sa
na
ly
si
si
nv
ol
ve
s2
95
,5
39
ob
se
rv
at
io
ns
,a
nd

Q
U
A
ID
S
an
al
ys
is
us
es
30
0,
00
0
ob
se
rv
at
io
ns
.

 15740862, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/agec.12810 by C

ochrane G
erm

any, W
iley O

nline L
ibrary on [02/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



50 KIMSANOVA et al.

F IGURE 5 Effect of revolutions on food expenditure shares.

elasticities and binary variables representing revolutions,
alongwith their interactionwith cities subjected to looting.
In Equation (11), the presence of 𝑤𝑖𝑡 in the denomina-
tor can lead to missing observations when a household
does not consume a specific item ( 𝑤𝑖𝑡 = 0). Addition-
ally, when 𝑤𝑖𝑡 is close to 0, the estimated uncompensated
price elasticity can be high in absolute terms. Conse-
quently, we limited the sample to household-level elastici-
ties ranging from (−2) to (+2) to mitigate extreme values.
This adjustment explains the lower number of observa-
tions in the SUR estimation due to missing and extreme
values.
Across the country, there was a significant rise in prefer-

ences for key staples such as dairy, sugar, mixed products,
and frequently consumed luxury items like meat & fish,
and cereals during the initial revolution. With elasticities
for dairy (−.93) and sugar (−.92) over the sample average
(see A5), consumer demand in Bishkek is predicted to be
less elastic by .25 and .24 percentage points, respectively.
In Osh, preferences decreased for almost all products but
remained inelastic, except for fruits & vegetables.
During the second revolution and pre-revolution quar-

ters, the absolute impact of the second revolution on food
preferences decreased for all commodities. We observe
the most significant reduction in sugar and meat nation-
wide. Food choices varied between the two cities, reflecting

distinct household responses. In Osh, preferences predom-
inantly rose for luxury items like meat & fish, fruits &
vegetables, and junk food. Conversely, in Bishkek, prefer-
ences increased for almost all items except cereals, dairy,
and junk food.
Figure 6 illustrates the impact of revolutions on food

choices relative to their actual own-price elasticities. We
divide the nationwide own-price elasticities acquired dur-
ing the periods of conflict by the actual price elasticities
calculated over 15 years. The figure reveals that in the
first revolution, a price escalation would result in a more
pronounced decline in demand for commodities such as
meat & fish, dairy, sugar, and mixed food products, sim-
ilar to patterns seen in non-conflict periods. Conversely,
all products displayed heightened elasticity during the sec-
ond revolution, indicating increased sensitivity to price
changes.
Comparing Figures 5 and 6, it is evident that the changes

in price elasticities show a significantly larger scale than
alterations in expenditure shares. The impact of conflicts
on food demand is more pronounced through price shifts
than income changes. Additionally, the effect of revolu-
tions on food expenditure shares is heterogeneous. During
the first revolution, food preferences shifted towards lux-
ury items like fruits & vegetables and junk food. In
contrast, the shift was more pronounced during the sec-
ond revolution toward staples such as edible oils, sugar,
and mixed food.

5 DISCUSSION

Our analysis offers a comprehensive understanding of
the impact of political conflicts on different food groups’
demands in Kyrgyzstan. Our study uncovered diverse
household behavior in food demand during conflicts and
examined the effects of anticipated and unanticipated
conflicts on food demand.

TABLE 4 Food preferences and revolutions.

Variables Meat Cereal Fruit Dairy Oil Sugar Mixed Junk
Revolution I .164 (.017) .006 (.004) −.125 (.003) .147 (.006) −.134 (.018) .140 (.018) .041 (.011) −.074 (.023)
Post Revolution I .187 (.011) −.019 (.003) .027 (.002) .010 (.004) −.083 (.013) −.107 (.013) .005 (.008) −.168 (.016)
Revolution II −.161 (.011) −.009 (.003) −.024 (.002) −.096 (.004) −.178 (.012) −.346 (.012) −.130 (.007) −.104 (.015)
Pre Revolution II −.270 (.009) −.014 (.002) −.069 (.002) −.152 (.003) −.139 (.010) −.483 (.010) −.189 (.006) −.162 (.012)
Revolution I× Bishkek .129 (.024) −.034 (.006) .037 (.004) −.245 (.008) .036 (.026) −.239 (.026) −.063 (.016) −.279 (.034)
Revolution I× Osh −.037 (.036) −.030 (.009) −.020 (.007) −.132 (.013) −.161 (.039) −.171 (.039) −.025 (.024) .179 (.051)
Revolution II× Bishkek .467 (.021) −.040 (.005) .032 (.004) −.045 (.007) .451 (.022) .203 (.022) .146 (.014) −.039 (.029)
Revolution II× Osh .091 (.031) −.029 (.008) .033 (.006) −.004 (.011) −.124 (.033) −.085 (.034) .097 (.020) .262 (.043)
R2 .017 .002 .037 .035 .007 .029 .011 .004

Note: Robust standard errors are given in parentheses. The number of observations is 128,492.
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F IGURE 6 Effect of revolutions on price elasticities.

Our study reveals that when conflicts arise unexpect-
edly, total food demand decreases. This discovery aligns
with empirical evidence indicating that violent conflicts
directly impair food systems, negatively impacting food
security (Delgado et al., 2021). The deliberate use of
food as a weapon of war and the intentional destruc-
tion of food systems by conflict actors contribute to a
lasting legacy of food insecurity resulting from the war
(Keen&Lee, 2007). Our findings indicate that government
adoption of radical laws can swiftly escalate public dissat-
isfaction, potentially triggering a coup that initiates a chain
of adverse consequences, beginning with compromised
food security.
Our findings also reveal that households strategically

plan their food consumption when conflicts are antici-
pated, increasing total food expenditure before the con-
flict’s commencement. This observation adds to the liter-
ature on household coping strategies adopted before and
during crises (Barrett et al., 2001). However, the mecha-
nisms and processes underlying these strategies still need
to be more adequately understood in the development
literature, where limited attention has been given to ana-
lyzing the variations in coping strategies employed by
households in peaceful versus conflict-affected settings.
Our hypothesis of heightened demand for staples

was partly affirmed in the initial revolution and fully
validated in the second, while preferences for luxury items
decreased in the second revolution and increased in the
first. This finding underscores the crucial role of event
predictability in shaping rational human behavior (Zhang
et al., 2021). Furthermore, our findings emphasize that
preferences more prominently drive the effects of conflicts
on food demand than changes in income, underscoring
the significance of market conditions in shaping food
choices over budget constraints (Heffetz & Shayo, 2009).
Finally, it is crucial to acknowledge the potential limita-

tions of this study. One significant factor is the possibility
of underestimating demand due to potential disruptions in
the supply chain for stores that continued operating during
conflicts. Furthermore, accurately capturing the timing
of conflicts could be challenging due to the difficulty

distinguishing between households directly impacted by
conflicts and those unaffected due to data limitations.
Lastly, the study emphasizes the dominance of long-term
conflict impacts on food demand over short-term effects,
where short-term impacts may not be readily apparent
(refer to Figure 2).

6 CONCLUSION AND POLICY
IMPLICATIONS

Amidst escalating armed conflicts and widespread unrest,
this article delves into the impact of political conflicts on
food demand through complete demand system analyses.
To comprehend the ramifications of conflicts, we for-
mulate three hypotheses elucidating consumer behavior
before, during, and after conflicts, along with their prefer-
ences across various food group categories. Drawing from
our findings, we propose that governments, mass media,
and other institutions responsible for disseminating infor-
mation should promptly convey signals of anticipated
conflicts if they become unavoidable.
Our findings emphasize that solely analyzing the impact

of conflict on total food expenditure overlooks potential
shifts within food categories. Adopting a disaggregated
perspective becomes imperative for researchers focusing
on the interplay of conflicts with food and nutrition
security. Likewise, the results reveal a regional disparity,
with households in the most affected regions—Bishkek
and Osh—experiencing more substantial impacts on food
expenditure than other areas. Furthermore, predicting
conflicts’ effects on individual food categories is challeng-
ing. Additional analyses are essential to determine suitable
strategies for averting shortages of specific foods, which
is especially crucial for ensuring healthy nutrition during
tumultuous periods.
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