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ESTIMATION OF FOOD DEMAND FROM HOUSEHOLD SURVEY
DATA IN VIETNAM

Linh Vu Hoang*

Abstract

This paper analyzes food consumption patterns efridimese households, using a
complete demand system and socio-demographic ilattwm Demand elasticities are estimated
using the AIDS model and the latest Viethamese dimalsl survey data in 2006. The results
indicate that food consumption pattern in Vietnamatfected by income, price as well as socio-
economic and geographic factors. All food hastp@sexpenditure elasticities and negative
own-price elasticities. In particular, rice has meapenditure elasticity of 0.36 and mean own-
price elasticity of -0.80. Thus, an increase inghee in rice by one percent will reduce rice
consumption by 0.8 percent, on average. On the b#ed, an increase in the income by 1
percent leads to an increase in rice demand bygeBfent. It indicates that food consumption
in urban and rural areas, and among regions amtiagroups are different. It points out that
targeted food policies should be formulated basedpecific food demand patterns in the
groups.

Keywords: Vietnam, food consumption, food demand, AIDS elasticity.
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1. Introduction

Household food consumption has long been an impbat&a of research for economists.
Studies on food consumption help to provide a betteerstanding of how the demand for food
responds to changes in food prices as well as @sanghousehold income. This information is
essential for evaluating the welfare effects of yiggpes of economic shocks as well as the
welfare impacts from trade liberalization. Demandlgsis can be based on either aggregated
time-series data or household surveys. Howeveanany developing countries the availability of
reliable time-series data on aggregate demandgand income is limited. In contrast, many
household surveys implemented in these countriage rich and fairly reliable micro data on
household consumption patterns. Food demand asdlgsed on household surveys has been
increasingly used in recent years. In developingbtes, where a large percentage of household
expenditure is allocated to food, consumer exparelgurveys are particularly useful because
they can provide information on specific subpopatabf households that are more likely to be

affected by changes in commodity prices or hougkimmomes.

Several papers have been written on householddeothnd in Vietnam, particularly rice
demand, most of which are unpublished. Haught@h @004) used data from the 1998 Vietham
Living Standard Survey (VLSS 1998) to estimatefhiee and expenditure elasticities of rice,
using a double-log specification. The mean owweélasticity of rice is estimated to be -0.42,
while the mean expenditure elasticity of rice 830.Benjamin and Brandt (2004) used panel
data from the 1993 and 1998 Vietnam Living Stand&udsey to estimate Engel curves for
Vietnam. The expenditure elasticity of rice is mstied to be 0.49 and 0.41 for the urban north
and the urban south, respectively, and 0.64 arlifor@he rural north and rural south. As part of
a comprehensive study on rice market liberalizaitioietnam, Minot and Goletti (2000) used
the Almost Ideal Demand System (AIDS) functionahido estimate household food demand in
Vietnam in 1998. Their expenditure elasticitiesioé were 0.48 for the North and 0.11 for the
South, while the estimated own-price elasticitieser-0.2 in the North and -0.38 in the South.
Finally, Niimi (2005) examined the robustness oafd®’s method to correct the bias from using
unit values as proxies for missing market pricesgtion 1990), using the 1993 and 1998 VLSS
data.



This paper contributes to the analysis of food dairiay applying a method based on
Cox & Wohlgenant (1986) to correct for the biagiirasing unit values as proxies for prices.
Using household expenditure data and a linear appation of the AlImost Ideal Demand
System (AIDS) developed by Deaton and Muellbau@8(@), | estimate food demand parameters
in Vietham. The AIDS model is the most popular noetin demand analysis, which allows for

comparisons with other studies.

The structure of the rest of this paper is orgah&gfollows. Section 2 presents the
model and estimation. Section 3 describes theatalasummarizes food consumption patterns in

Vietnam. Section 4 presents the estimation reslilts.last section provides concluding remarks.
2. Model and Estimation

The Almost Ideal Demand System (AIDS) is the mashimon functional form used to
estimate systems of demand. In practice, a lingaroximation of the Almost Ideal Demand
System (LA/AIDS) is often employed. This paper ases weak seperability of demand, thus

ignoring non-food commodities in the estimatiorheTmodel takes the following form:
X
w; = a; + f;In (P_c) + Xj=10i ln(Pj) + Ym=1YimZim + U (1)

wherew; is the budget share of food itenp; is thej™ food item,Zn is a set of household
characteristicss is the value of food consumption expenditure mgspn, andP. is a unit value

index defined by

The presence & vector implies that the differences in tasteddods are mainly determined by

those household characteristics.

In practice, to avoid nonlinearityn P. can be approximated by the logarithm of the

Stone’s price index.

In this equationw; represents the mean budget share of foodjitem



The following set of restrictions are derived freeonomic theory and imposed upon the

parameters in the LA/AIDS model to make the modelsistent with the theory of demand.

Adding-up restrictions:

2iai =1 XiBi=0; Xi0;;=0; Xi¥Vim =0; (4)
Homogeneity restriction:
2j0;;=0 ®)
Symmetry restriction:
0;j = 0j; (6)

By differentiating equations (1) and (2) with resp®® prices and expenditure, one

obtains the following elasticity measures:

Marshallian owned-price elasticity of food item

€ = (0 — Biw)/w; — 1 (7)
Marshallian cross-price elasticity of food itemwith respect to the price of food itgm

€ij = (0;j — Biwj)/w; Vi#] (8)
Expenditure elasticity of food item

n = Bi/wi +1 )
The Hicksian price elasticity is estimated from 8letsky equation:

eihj =€ +nw; Vi, j (20)

One problem with using household expenditure swverestimating household demand
is that many household surveys do not collect pitet@. A common practice has been to
calculate unit values dividing expenditures by esponding quantities and use them as a direct
substitute for market prices (Deaton 1988). Howgeidras been argued (Deaton 1990, Cox&
Wohlgenant 1986, Huang and Lin 2000) that theresamee problems with treating unit values
as market prices. First, such a calculated unitevahay reflect not only differences in prices, but
also differences in the qualities of the goods hmatseholds purchase. The quality effects

implicit in unit values may be influenced by pricasd income as consumers respond to changes
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in price and income by altering both the quantity ¢he quality of the goods they purchase.
Second, because unit values are calculated byidg/ekpenditures by quantities, the approach

suffers from measurement errors in both the quaatit the expenditure data.

Several methods have been applied to overcomeutléygand measurement errors
problems. Deaton (1990) developed a procedurertecdhe price elasticities. He assumed that
households within the same geographical cluster fiae same market prices, thus, within-cluster
variation in unit values and expenditures is useestimate the effects of household income and
characteristics on quantities and qualities of pased goods, as well as to separate measurement
errors from price data. Based on corrected quastind unit value, it is then possible to estimate
the “corrected” demand system, removing the impafk®th quality effects and measurement
errors. The method is widely applied in literatuog,example in Nicita (2004), Niimi (2005),
and Friedman and Levinsohn (2002). The disadvargbBeaton’s method is that the
covariance of residuals, which is used to estimnatescted price elasticities, can be influenced
by many unexplained factors, not just price vasmtiDeaton’s approach is also hard to

implement, using complicated matrix multiplication.

Cox and Wohlgenant (1986) proposed another apprdddy assumed that the
deviations of unit values from regional or seasan@ans reflect quality effects. They regressed
the mean-deviated unit values on household chaistats to exclude the quality effects from
unit values and obtain quality-adjusted prices.sEhguality-adjusted prices are then used in their
household demand system estimation. Cox and Woatdgsnapproach is used in several papers
such as Park et al. (1996), Gao et al. (1994), lidizg2004). An important advantage of Cox
and Wohlgenant's approach is its ease of use. Amdaggadvantage is that the adjusted price
would vary from household to household, in contraih the theory that the households in the
same market face similar market prices at a giwea.tMoreover, Cox and Wohlgenant’'s
approach does not deal with measurement errorgmeblin this paper, | apply a modified
version of Cox and Wohlgenant (1986) approachithatore suitable with the assumption of
common market prices. In addition, the Deaton’srapgh is also calculated for comparison. The
Deaton’s approach is described in detail in Apperd. The modified Cox and Wohlgenant

approach is described in detail as follows.



The Cox and Wohlgenant approach (CW) assumes ticaspare functions food item
characteristics. The quality effects can be iderttifis the difference between the unit value paid
by the household and the communal average unieyahd therefore can be attributed to
household characteristics. In this paper, the fijidity function is characterized by the

following equation:
v = Ui+ @ix + 0if; + X biZim + € (11)

Here,v; is the unit value paid by the household for ggad is the communal mean unit
value,f; is the share of food budget spent on food away fnomex is the household food
expenditure per capitg; is the residual, and;,, are the household characteristics in equation
(2). This model assumes that quality is influenbgdaste and convenience, and taste and
convenience is influenced by the share of food afn@y home in the food budget and

household expenditure per-capita, in addition toows household demographic characteristics.

The quality-adjusted prices for each good, denbtegl is generated by adding the

communal mean unit value to the residual derivechf(11).

pi =7 +¢ (12)

These quality- adjusted prices proposed by CoxVdoblgenant are inconsistent with the

hypothesis that households in the same marketlf@éceame prices. Sinégis randomp; would
vary among households in the same market. Moreewapjrical work by Niimi (2005) using a
Vietnam’s household survey indicated that the comathunit values are better proxies for
market price than household specific values bectnestormer help mitigate measurement
errors. Therefore, | use the communal mean quatifysted pricesy; as the corrected prices in

the LA/AIDS model, which are defined as follows:

pi =7, +¢ (13)

Thus, each household in the commune is assumeatédlie same market price,
represented by;, for the “standard” good, i.e. without quality etfs. By substituting; from
(14) into equations (1) and (2) with the imposestrietions of (4), (5), and (6), one can estimate
the demand system and then use the results targohtéte price and expenditure elasticities of

food demand as given in equations (7), (8) and (9).



3. Data and Food Consumption in Vietham

The data analyzed in this paper are from the 20@6s¥mese Household Living
Standards Survey (2006 VHLSS), a nationwide sucagyucted in 2006. The 2006 VHLSS
was conducted by Vietham’s General Statistics @ffiche main objective of the survey is to
collect data on household living standards, as oredsby households’ income and expenditure,
as well as household members’ occupation, healltedncation status. The survey was
conducted in all of Vietham’s 64 provinces, andengtiture data were collected from 9189
households. Food consumption expenditure was auatain both regular and holiday. The data
were collected for both purchased foods and sglpked foods (home production). The 9189

households were sampled from 3060 communes in &fietn

Data on food expenditures were collected for 5@ fvems. The analysis of this paper
aggregates these food items into 10 food groupftal eaten at home, plus food away from
home (FAFH). Expenditure shares are calculatedfeton of total food consumption,
including both purchased food and home food pradnciTable 1 describes the percentage
shares of total food consumption for each of théob#l groups: Rice (26 percéptother staple
foods (3 percent), pork (13 percent), poultry (6cpat), other meat{3 percent), fish and
seafood (10 percent), vegetables (7 percent),(Bysercent), drinks (5 percent), other foods (15
percent), and food consumed away from home (FABHekcent). Appendix A2 shows how
each of the 56 food item is allocated to these fmatdgories. The analysis assumes that food
consumption is assumed to be weakly separablethherdemand of non-food goods and
services in order to estimate the demand for f@aidgories separately from the demand for non-

food commodities.

For Vietnam as a whole, 53 percent of househol@edipure is devoted to food, 55
percent in rural areas and 48 percent in urbarsaRiae is the most important single food. On
average, expenditure on rice per month is abouth&@sand VND per capita in rural areas and
44 thousand VND per capita in urban areas. Ricewats for nearly 30 percent of food
expenditure in rural areas and 17 percent in udoaas. ‘Other foods’ category is the second

most important food group in terms of expenditagounting for nearly 15 percent of total food

2 The percentages in parentheses represent aveseggnfages of all households.
% This category includes beef, buffalo meat, otheatnand processed meat, in which beef and bufiakat
constitute about 63 percent in terms of value.



expenditure. This category is comprised of divéosels such as fat and olil, cakes, fish sauce,
spice, sugar, salt, condensed milk, ice cream iBdhe most important meat, amounting to 13
percent of food expenditure in both rural and urberas. Food away from home (FAFH) makes
up nearly 10 percent of food expenditure, yetliars is much larger in urban areas than in rural
areas. In urban areas, over 16 percent of foodnekipee is allocated to FAFH; while in rural
areas, the corresponding figure is 7 percent. Thde FAFH is the second most important
food group in urban areas (after rice), it onlyksfifth among eleven food categories in rural

areas.

The differences in food consumption patterns actifésrent regions are remarkable. In
the regions with large percentages of urban pojumasuch as the South East and the South
Central Coast, rice expenditure percentages arerlavile FAFH percentages are higher than
the other regions. The largest discrepancy is #bgevhen comparing the most urban region-
the South East- with the least urban region- thetN@/est. In the North West, rice consumption
is 38 percent of food expenditure while FAFH islésan 3 percent. In the South East, rice is

just 18 percent and FAFH is 15 percent of food exltare.

Differences in consumption patterns are also oleseacross different income groups.
The population can be divided into five quintileased on the household real expenditure.
Among the poorest quintile, rice occupies 41 peraaeat and fish 26 percent, and FAFH 3
percent of food expenditure. In contrast, amongittesst quintile, rice consumption is 14
percent, meat and fish 34 percent, and FAFH 18péxaf food expenditure. It is clear that
higher income households rely more on meat, fishFahFH and less on rice than the poorer
households. There are also differences in foodwopsion patterns between ethnic minorities
and the ethnic majority . As a group, ethnic mitiesiconsumes less meat, fish and FAFH, and
more rice, than the ethnic majority group. Regagaincupation, farmers eat more rice, less

meat, and fish and FAFH, than non-farmers.

Unit values are calculated for each category byddig purchased food value by
purchased food quantity. To construct aggregatevatues for food groups, unit values for
individual food items are calculated by dividingpexditure by quantity for each individual food
item. For some foods, such as other meat and s#adood, data were collected in values but not

on guantities. These items were dropped from estigi¢ghe unit value of the food group to



which these food items belong. Food group uniteslare calculated as weighted averages of
the individual unit values, with the weights bethg (household- level) expenditure shares of
the individual goods within the food group. For Beholds that reported zero consumption, the
unit values were assumed to be the same as thagavenit values of the other households in the

same geographical groups, in this case the communes

Following Cox and Wohlgenant (1986) and Niimi (2RA=drop as outliers all unit
values that are more than five standard deviafimms their means, and replaced those unit
values with the mean of the unit values of housghal the communes. From the individual
unit values, one can calculate the communal utitegaas the mean of individual unit values of
the households in the commune. Since no quantitiofw away from home (FAFH) is reported,
provincial price deflators are used as a proxyttierprice of FAFH. The unit value data are

summarized in Table 2.

Table 2 also indicates the degree of non-consummiour study. It shows that most of
the food groups are consumed by nearly all houslshélice, other food, pork, vegetables, fish
and fruits are all consumed by more than 98 peraktiite sample. The two least consumed
groups are other meats and FAFH, which are stilsamed by nearly 80 percent of the

households in the sample. Overall, the data shawzéro consumption is not a serious problem.

Table 3 summarizes the variables used in the asatythis paper. The regressors
include the prices (with proxies being individuaitwalues, communal unit values or quality-
corrected unit values) of 11 food categories, Ibfpod expenditure per capita, household
demographic variables and variables that controtéonmunity, geographic and seasonal
differences. The demographic vector includes haolgdiead’s age, household size, household
head'’s years of schooling, the proportion of inf@g years), child (3-15 years) and elderly
household members (>59 years), and dummy variaidesating whether the household head is
an ethnic minority or whether the head is fematee @&verage household has 4.3 members. The
average head’s age is 49 years old and the aveeagks schooling is 7 years. The proportions
of infants, children and elderly are 0.04, 0.20 arik8, respectively. About 25 percent of
households’ heads are female heads and 15 pereegith@ic minorities.

The community variables include binary variablesmfountainous and seaside

communes. The geographical variables consist ohayrariables for urban areas, and
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Vietnam’s seven regions (with the Red River Dekanb the default region). The seasonality

variables are dummy variables for different quarthuring the year.

10



Table 1: Sharesof Food Expenditures (%)

Rice Other Pork Other Poultry Fish Vegetables Fruits Other Drink FAF Food
Staples meats foods H share
All 26.4 29 131 5.6 29 9.9 6.7 3.4 14.5 4.9 9.6 53.3
Rural 29.6 3.0 13.1 6.0 24 9.6 6.8 3.2 14.4 4.6 7.3 55.0
Urban 16.9 26 131 4.5 45 10.8 6.4 4.1 15.0 57 16.4 48.2
Red River Delta 26.6 28 154 6.3 3.7 6.3 7.0 3.5 13.0 49 10.3 49.1
North East 30.8 3.0 154 8.9 2.5 55 7.7 3.2 12.3 4.4 6.4 57.2
North West 38.4 29 129 8.8 34 5.9 7.5 2.8 10.0 4.6 2.7 67.6
North Central Coast 31.6 3.3 124 5.2 29 10.2 6.0 2.8 13.9 4.6 7.0 51.1
South Central Coast 22.3 29 10.2 3.4 3.8 123 5.9 35 16.5 50 14.2 51.4
Central Highlands 30.2 34 114 5.2 3.7 94 6.8 3.1 14.8 5.8 6.1 53.2
South East 18.3 3.0 121 3.8 3.3 11.8 6.9 4.0 16.7 55 145 52.9
g:l't‘gng River 23.4 25 118 4.2 15 15.4 6.1 36 16.7 46 100 53.9
Quintile 1 41.4 3.3 105 57 15 8.4 7.3 2.5 13.3 3.5 2.7 67.6
Quintile 2 31.6 28 129 5.9 2.0 10.3 7.2 3.0 14.7 4.0 5.4 58.0
Quintile 3 25.7 29 14.2 5.8 26 104 6.8 3.4 14.8 4.8 8.7 53.1
Quintile 4 20.2 29 141 54 3.4 10.6 6.5 3.6 15.0 54 129 47.5
Quintile 5 13.7 27 13.6 5.1 51 9.8 5.9 4.6 14.9 6.8 18.0 40.8
Ethnic majority 24.5 2.8 13.2 5.2 3.1 104 6.6 3.6 15.0 5.0 10.7 51.0
Ethnic minorities 375 3.6 121 7.8 22 71 7.3 2.6 12.0 4.4 3.4 66.3
Non-farmer 17.6 2.7 13.0 4.1 42 114 6.2 3.9 15.6 5.6 15.7 49.7
Farmer 29.8 3.0 13.1 6.2 25 93 6.9 3.2 14.1 4.6 7.2 54.7
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Table 2: Unit Values of Food Categories and Per centage of Consuming Households

Individual unit Communal mea  Percentage ¢

vales unit values consuming

Mean S.D. Mean S.D. households

Rice 5.18 1.37 5.23 1.17 99.9
Other staples 8.30 4.67 8.33 3.64 94.3
Pork 28.81 7.28 28.84 5.81 99.6
Poultry 31.05 11.74 30.87 10.37 93.3
Other meats 4231  19.66 4158 16.63 79.2
Fish 1841 11.50 18.43 9.84 98.5
Vegetables 4.74 2.44 4.75 1.86 99.7
Fruits 3.36 2.63 3.26 2.17 98.5
Other foods 9.82 15.89 9.82 10.36 100.0
Drinks 19.38  24.03 19.36  14.90 98.5
FAFH 0.98 0.10 0.98 0.10 78.3

* The unit values are in thousand VND per kg, except per liter for drink and except FAFH in which

provincial deflators are used.
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Table 3: Definition and Description of Variables

Mean SD. Mean SD.

Log of prices of
Rice 1.6 0.21 Proportion of infant: 0.04 0.0¢
Saple 2.0 0.4 Proportion of childre 0.2C 0.2
Pork 3.3¢ 0.2 Proportion of elderl 0.1z 0.2¢
Poultry 3.3i 0.3t Community variables
Other meat 3.65  0.4¢ Near se 0.0t 0.2:
Fish 2.8C 0.4¢ Mountainou 0.3C 0.4¢
Vegetables 1.47 0.4 Geographical variables
Fruits 0.97 0.7C Urbar 0.2t 0.4<
Other foods 1.9t 0.8 North Eas 0.14 0.3t
Drink 2.7¢  0.7¢ North Wes 0.0t 0.21
FAFH -0.0z 0.1 North Central Coa 0.11 0.31
Log of food expenditul 7.7¢ 0.t South Central Coe 0.0¢ 0.2¢
Demographic Characteristics Central Highlanc 0.0¢6 0.2
Head's ige 49.2 13.€ South Ea:s 0.1t 0.34
Household siz 4.2 1.6¢ Mekong River Delt 0.2 0.4C
Femal-heade 0.28 0.4: Seasonality
Head’s schoolint 6.97 3.7C Quarter ; 0.4t 0.t
Ethnic minority 0.1t 0.3¢ Quarter . 0.3 0.t

Quarter 0.51 0.4¢

4. Empirical Results

The system of demand equations is estimated ugamidgly Unrelated Regressions
(SUR) with homogeneity and symmetry restrictionpased. To preserve the adding-up
restriction, one equation (the FAFH in this case)mitted. The coefficient of this equation is
obtained by imposing the adding-up restrictiondh The elasticities are all evaluated at mean

values.

Table 4 shows expenditure elasticities and the Mdlian (uncompensated) and own-
price elasticities, obtained by four methods: SUBwdividual unit values, SUR with
communal unit values, modified Cox and Wohlgen@Wj{'s quality-adjusted approach, and
Deaton’s approach to correct unit value bias. Egpare elasticities are all positive, implying

all eleven food categories are normal goods. Refain the model with individual unit values
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are very different with the three other modelsmiplies that using individual unit values as

prices might lead to remarkably different resultsrf using some kinds of correction models.

The CW quality-adjusted model yields slightly difat estimates from the model with
communal unit values and with the Deaton’s moded. Wéuld use the results from the CW
quality-adjusted model as the basis for the anaiysihis paper. Very few studies have been
conducted to compare these correction methodsisaniipossible to derive the conclusion about
which method performs best. Yet, the Deaton’s aggitdas received criticism from some
authors (Huang and Lin 2000), Niimi (2002), Gibsom Rozelle (2002) for being
unsatisfactory, which motivated me to choose thdifieal CW approach, with communal

guality-corrected unit values being proxies focps, as the main model for analysis.

For most of the food groups, the unadjusted conainelue method and the CW-
adjusted elasticities are similar. The food grofgosvhich there are important differences
between the two models are rice, other meat andH-ARerefore, a simple model that ignores
the differences in quality may lead to significhrds in the estimates of the elasticities of rice,
other meat and FAFH.
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Table 4: Expenditure and Price Elasticities

Expenditure elasticities

Individual Communal C& W  Deaton
Rice 0.96 0.37 0.31 0.53
Staples 1.00 0.96 0.99 0.99
Pork 1.01 1.13 1.13 1.12
Poultry 1.01 1.10 1.10 1.20
Other meats 1.02 1.63 1.75 1.73
Fish 1.03 1.05 1.07 0.99
Vegetables 0.99 0.85 0.84 0.69
Fruit 1.00 1.20 1.23 1.13
Other foods 0.98 0.98 0.95 0.98
Drink 1.02 1.44 1.46 1.52
FAFH 1.07 2.10 2.24 2.08

Marshallian own-price elagticities
Individual Communal C& W  Deaton

Rice -0.89 -0.73 -0.80 -0.69
Staples -0.75 -0.74 -0.75 -0.73
Pork -0.79 -0.79 -0.83 -0.55
Poultry -1.09 -1.08 -1.07 -0.90
Other meats -0.94 -0.83 -0.95 -1.04
Fish -0.94 -0.99 -0.99 -1.24
Vegetables -0.97 -0.99 -1.00 -0.88
Fruit -0.93 -0.93 -0.94 -0.88
Other foods -1.07 -1.01 -1.01 -0.89
Drink -1.01 -1.03 -1.00 -1.01
FAFH 1.11 -2.65  -2.03 N/A**

FAFH and other meat (mostly beef) are the two regpenditure-elastic food groups. In
contrast, rice is the least expenditure-elastiadgdice, other staples, vegetables, and other
foods are necessities (i.e. they have expenditasti@ties less than 1), while pork, poultry,
beef, fish, fruit, drinks and FAFH are luxury gode@gpenditure elasticities greater than 1). Thus
when household income increases, the expenditareslof meats, fish, fruit, drinks and FAFH

will increase while the shares of rice, staplegetables and other foods decrease.

* As the price index of FAFH is assumed to be tmeestor every household in the province, there ivardation of
unit values within a commune. Thus, the Deatonfgag@ch cannot construct the price elasticity of HAF
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The estimated expenditure elasticity for rice BlOafter quality adjustment by CW
method. Estimates from past studies vary widetynf0.09 to 0.83 (Haughton et al 2004,
Benjamin and Brand 2004, Canh 2008, Niimi 2005, dflend Goletti 2000). These estimates
may differ for several reasons. First, they ustetght specifications (double-log model, Engel
curve estimation or AIDS model). Second, some stidstimate only the demand for rice
(Haughton et al 2004), while others cover both faod non-food (Canh 2008). Third, except for
Canh 2008, all previous studies examine food denmaivietnam in 1990s, while the estimates
presented here are based on 2006 data. Food dgratiechs may change considerably as

income and nutritional status improves.

Because the expenditure elasticity of rice is lothen the elasticities for all other food
groups, the importance of rice in the Viethamesge Will decrease as economic growth
continues. This trend has been observed in re@arsyln 1993, rice expenditure was 30 percent
of total consumption expenditures and contributegé&rcent of calorie intake (Minot and
Goletti 2000). In 2006, rice accounts for only Btqent of total consumption expenditure, 26
percent of food expenditure, and 59 percent ofrealotake. However, rice will certainly remain
the most important single food item in the Vietnamdiet for many years to come.

Future expenditures on meat, fish and fruit widrease significantly because their
expenditure elasticities are larger than one. &4ddily, the role of beef (in the ‘other meat’

category) and fruit will rapidly increase if Vietmamaintain its rapid economic growth.

The expenditure elasticity of FAFH is very high2a2. Therefore, income growth will
lead to a significant increase in FAFH share amdietham’s food consumption, shifting away
from at-home diet to outside meals. In 1993, FAEEbants for 1 percent and 2 percent of food
expenditure in rural North and rural South, ancefcpnt and 10 percent of food expenditure in
urban North and urban South (Benjamin and Bran@4p0an 2006, FAFH represents 7 percent
and 16 percent of food expenditure in rural ancoréreas, respectively. This growing trend of
FAFH share will continue in the future as Vietnamtonomy develops and its population

becomes more urbanized.

Table 4 also shows estimates of own-price elastcih Vietnam. It reports both the
Marshallian (uncompensated) and Hicksian (comped$airice elasticities. As expected, all the

own-price elasticities are negative. Based on tradity-adjusted Marshallian price elasticities,
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FAFH, poultry and other foods are relatively pretastic foods, with Marshallian price
elasticities above unity. Meanwhile, rice, othepdes, pork, other meats, fish, and fruit have

Marshallian price elasticities of less than unity.

The most price-elastic food is FAFH (-2.0); an e&se in its price will reduce its
consumption substantially. Poultry also has a rddrge own-price elasticity (-1.07). Thus, a
uniform increase in the price of all foods will neakouseholds cut their consumption of FAFH
and poultry considerably, while they are more rigntto reduce their consumption of rice,
staples and pork. Yet, the own-price elasticitieallofoods are rather large, with their absolute
values greater than 0.7, implying that househotdi foonsumption is sensitive to food price

changes.

Tables 5 provide detail information on the own-prand cross-price elasticities of food
demands. Most of the Marshallian cross-price eldists are very small, at less than 0.1. Some
cross-price effects are important for rice and FARBIrice is the most important food, the
consumption of all other food groups is signifidpmtffected by the price of rice. Except for
vegetables and FAFH, all other foods are consideoatplements to rice. The cross-price
elasticities between rice and other food groupstediighest in terms of absolute values for
FAFH (+0.30), drink (-0.29), other meats (-0.2Quftry (-0.18) and fruit (-0.18). Many food
consumption items are also sensitive to the prideAd-H (represented by the general province-
level price). Households tend to move to the tred#l diet, based on rice and other staples as
FAFH price increases. Among the other food growgmsdes rice and FAFH, only the price of
pork has important impacts on other food consump#m increase in the price of pork leads to
a reduction in the other meat products (poultry afér meats), and a cut in the expenditure on
staples other than rice, vegetables, fruits, anBHEAut leads to an increase in the consumption
of rice, fish and other foods. Therefore, riceh fasd other foods are substitutes for pork, while

all the other food groups are complements.
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Table5: Marshallian Owned- Price and Cross-Price Elasticities of Food Demand

With respect tothe price of

Rice  Staples Pork Poultry Other meats Fish Vegetables Fruit Other foods Drink FAFH
Rice -0.80 0.00 0.07 0.01 0.02 0.02 0.05 0.01 0.01 0.00 0.29
Staples -0.14 -0.75 -0.14 -0.03 -0.06 -0.11 0.06 0.01 -0.03 -0.04 0.23
Pork -0.08 -0.03 -0.83 -0.04 0.00 0.03 -0.11  -0.03 0.03 0.00 -0.07
Poultry -0.18 -0.02 -0.09 -1.07 0.06 -0.03 0.08 0.00 0.02 0.00 0.14
Other meats -0.20 -0.08 -0.09 0.08 -0.95 0.10 0.03 0.04 0.00 0.01 -0.69
Fish -0.14 -0.03 0.05 -0.02 0.05 -0.99 -0.06 0.00 -0.03 -0.01 0.11
Vegetables 0.07 0.03 -0.17 0.08 0.04 -0.06 -1.00 0.00 0.00 0.02 0.15
Fruits -0.18 0.00 -0.11 -0.01 0.05 -0.01 -0.03 -0.94 0.02 0.02 -0.04
Other foods -0.14 -0.01 0.05 0.01 0.02 -0.01 -0.01 0.01 -1.01 0.02 0.11
Drink -0.29 -0.04 -0.04 -0.02 0.01  -0.06 -0.02 0.01 -0.01 -1.01 0.00
FAFH 0.30 0.03 -0.24 0.02 -0.23 0.00 0.01 -0.05 -0.02 -0.04 -2.03

Shading areas. significant at 5%
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Disaggregated elasticities

In order to have a better understanding of fomhahd in Vietnam, this subsection
examines the expenditure and price elasticitieslift@rent groups by running separate
regressions for these groups. This informatiomigartant for policymakers in formulating as
well as in evaluating, the possible effects of fpaticies and programs on different groups.

Table 6 summarizes expenditure elasticities fdedkht household groups.

Households in urban areas have higher expenditaséaties than those in rural areas
for rice, FAFH, drinks and other meats, but loweasscities for other food groups. Thus, as
income rises, urban households are more likelpémd on rice, other meats, drinks and FAFH

and less likely to spend on other foodstuffs thanraral households.

The food patterns are also somewhat different aaegions. The income elasticity of

rice is lowest in the North and highest in the &olrt contrast, the income elasticity of FAFH is
higher in the Center and the North than in the BoNevertheless, the general pattern is similar
for all three regions. Some exceptions concerndisth other staples. Fish demands are relatively
income elastic in the North and in the Centeribcome inelastic in the South. In contrast,

other staples demand is rather inelastic in thaeZevhile elastic in the South. Thus, households
in the Center tend to prefer to buy more fish attier than other staples as their incomes rise,
whereas Southern households are more likely todspeme on staples and less on fish as their

income rises.

Regarding the expenditure groups, the poorest &&peof households have relatively
high expenditure elasticities for poultry, fishgetables and fruit than other groups.
Interestingly, the mean expenditure elasticityrfoe of the poorest group is lower than that of
the richest group, although it is higher than ttreepquintiles. The relatively high expenditure
elasticity for rice (0.46) in this group impliesatithese households in the poorest group may be
constrained in their access to food, as they iserasgnificantly the consumption of rice, the
most basic component in the Vietnamese diet, asitfttome rises. Poorer households tend to
increase their food consumption when their inconsesmore than do rich households. In fact,
except for rice and staples, the expenditure eitis8 of the poorest 20 percent of Viethamese

households for all the other nine food groups greakor greater than one. Meanwhile, for the
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richest 20 percent, only five among 11 food grola@ge expenditure elasticities that are greater

than unity.

Turning to the Marshallian own-price elasticitias;al demand is more price elastic for
rice, poultry, other meats, vegetables and fruitiéss price elastic for the other food.
Geographically, Vietham has three regions: the IN¢ricluding North East, North West, and
Red River Delta), the Center (including North Cah@oast and South Central Coast) and the
South (including Central Highland, Mekong River @ednd South East). Households in the
Center have the highest price elasticity for riaethe lowest price elasticity for FAFH. In

general, households in the South are more prictiekhan those in the North and the Center.

When the prices of rice, other staples and poriesse, the poorest quintile is most
likely to cut their corresponding food consumptgince their demand for such foods is more
price elastic than the demands of other groupsase rice, other staples and pork supply the
basic diet for most Vietnamese, poor householdsd feecurity and nutrition are vulnerable to
food price increases. On the other hand, the ridimsseholds tend to reduce their share of

FAFH and drink more than the poor do as the pra¢ekese food groups increase.
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Table 6: Disaggr egated Expenditure and Marshallian Price Elasticity

Other Other

Rice Staples Pork Poultry meats Fish Vegetables Fruits foods Drinks FAFH
Expenditure elasticity
Rural 0.25 1.00 1.27 1.15 1.68 1.09 0.88 1.23 0.97 1.45 2.12
Urban 0.46 0.96 0.88 0.99 1.75 0.97 0.75 1.14 0.91 1.46 2.49
North 0.22 1.00 1.07 1.17 1.89 1.18 0.78 1.31 0.99 1.35 2.37
Center 0.31 0.91 1.13 1.02 1.79 1.03 0.85 1.16 0.92 1.50 2.39
South 0.39 1.02 1.20 1.05 1.56 0.97 0.87 1.15 0.92 1.52 2.11
Quintile 1 0.46 0.67 1.15 1.29 1.35 1.39 1.16 1.14 1.02 1.06 1.48
Quintile 2 0.41 0.98 1.18 1.08 1.16 1.30 1.11 1.00 0.99 1.13 1.87
Quintile 3 0.37 1.08 1.23 1.00 1.22 1.34 0.87 0.81 0.91 0.96 2.29
Quintile 4 0.42 0.89 1.14 0.89 1.23 1.12 0.93 0.96 0.86 1.25 2.44
Quintile 5 0.55 0.91 0.84 1.01 1.53 0.93 0.74 1.11 0.91 1.39 2.46
Marshallian own-price elasticity
Rural -0.82 -0.74 -0.81 -1.07 -1.07 -0.99 -1.02 -0.97 -1.00 -1.00 -1.80
Urban -0.72 -0.76 -0.94 -1.05 -0.46 -0.99 -0.91 -0.81 -1.03 -1.02 -2.24
North -0.80 -0.85 -0.60 -1.01 -0.98 -0.89 -0.96 -0.92 -0.99 -0.97 -1.97
Center -0.90 -0.69 -0.80 -1.12 -0.66 -0.96 -0.97 -0.89 -1.04 -1.07 -1.23
South -0.81 -0.70 -1.04 -1.12 -1.01 -1.11 -1.02 -0.98 -1.02 -0.99 -2.66
Quintile 1 -0.89 -0.91 -0.98 -1.01 -1.09 -1.05 -1.03 -0.97 -0.99 -0.99 -1.26
Quintile 2 -0.87 -0.64 -0.89 -1.02 -1.14 -0.99 -1.04 -0.99 -1.02 -1.01 -1.51
Quintile 3 -0.84 -0.77 -0.76 -1.08 -1.07 -1.01 -0.97 -0.97 -1.02 -0.98 -1.79
Quintile 4 -0.83 -0.66 -0.73 -1.11 -0.93 -0.96 -1.00 -0.92 -1.02 -1.04 -1.96
Quintile 5 -0.82 -0.70 -0.84 -1.04 -0.54 -0.95 -0.94 -0.88 -0.99 -1.05 -2.29
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5. Conclusion

This paper analyzed the food consumption pattefrivéedhamese households, by
estimating a complete demand system. Demand etestiare estimated using the AIDS model
and the latest Vietnamese household survey datarelults indicate that food consumption
pattern in Vietnam are affected by income and gries expected, and also by socio-economic

and geographic factors.

All food items have positive expenditure elastestand negative own-price elasticities.
In particular, rice has mean expenditure elastioit§.36 and mean own-price elasticity of -0.80.
Thus, an one percent increase in the price ofwiteeduce rice consumption by 0.8 percent, on
average. On the other hand, an one percent incireéise income would lead to an increase in
rice demand by 0.36 percent. Therefore, policias &m at increasing household income
(income policies) may be ineffective compared vaitticies that control prices (price policies)
in the case of rice. In contrast, income policieg/he more effective in enhancing meat and fish
consumption than price policies, as the expendglasticities of these foods are higher than
their own-price elasticities. However, both pricelancome policies are important, as the

expenditure and price elasticities are highly digant.

This study indicates that demand functions in urdagh rural areas, and across regions
and income groups are different. It points out thegeted food policies should be formulated
based on specific food demand patterns in the grdsgcio-economic factors such as household
size and composition, as well as household’s hgadad education affect food consumption

significantly in most cases.

Recently, a worldwide food price crisis has ocadiiremany developing countries,
including Vietnam. During the first nine months2@08, food prices increased by more than 30
percent and rice prices by nearly 60 percent. Beeawn-price elasticities are high for most
food groups, such a price hike may have a sevgradgtron food consumption and endanger the

food security and nutritional status of Vietnamépplation.

Vietnamese food consumption patterns have beamgaigover the past 15 years. In

particular, the role of rice has diminished whhe tonsumption shares of meat, fish, fruit and

22



food eaten away from home have all increased ceradidly. Future studies based on a panel and

time series data could shed some light on thosegthg food consumption pattern.
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