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ANALYSISOF CALORIE AND MICRONUTRIENT

CONSUMPTION IN VIETNAM

Linh Vu Hoang*

Abstract

This paper analyzes calorie and micronutrient comion in Vietham using the
recent household survey data collected in 2006 d&ta suggest that food insecurity is
still a major problem in Vietnam, with nearly 40rpent of the population being unable
to meet their calorie requirement. Employing naapgetric and parametric estimation
techniques, the paper examines the relationshipdegt household calorie consumption
and per capita household expenditure in Vietnane. 8ffalysis indicates a positive and
significant relationship between per capita expemdiand per capita calorie
consumption. The mean calorie elasticity is estatidd be between 0.21 and 0.31 by
the parametric method and 0.20 by non-parametrtbade In addition, simulated
income and food price changes indicate that undetion is very responsive to
changes in income and food prices. This paperedmates protein and micronutrient
elasticities, an area often overlooked in empirgtatlies. Estimates of expenditure
elasticities of micronutrients are high, rangingnfr0.3 for iron and calcium, to nearly
0.7 for vitamin C and 0.8 for vitamin A. This ime$ that income growth leads to large

increase in household micronutrient intakes, paldity for vitamin intakes.
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1. Introduction

Meeting food security is critical to successfulghaeving the Millennium
Development Goals. Many authors have addressedtgaeeuction concerns in
Vietnam, for example Minot and Baulch (2005) andilBa and Masset (2003), but few
studies have specifically addressed food secunityrautrition aspects in this country.
The exceptions are Molini (2007), Mishra and Ra30@ and Ray (2007). Molini
(2006) describes the changes in food consumptitierpa in Vietnam over time and
finds evidence of substitution of low micronutridabd items, such as rice and cereals,
and in favor of high micronutrient items, such @astf vegetables, fish and meat, during
the 1990s. He also estimated the elasticity ofredavith respect to expenditure for the
years 1993 and 1998 and found a significant redndti the calorie income elasticity
over time, reflecting a general improvement in feedurity. Mishra and Ray (2006)
examine changes in the prevalence of undernouash(POU), as measured by the
percentage of Vietnamese households unable tothmgetaily minimum calorie
requirements, from 1993 to 1998. They show thaptiegalence of undernourishment
in Vietham was severe, with over 80 percent of Maet households undernourished in

both years, as measured by calorie requiremendatds established by the WHO.

There have been two major strands of researcheoretationship between
nutritional status and economic status in develppountries,. The first focuses on
efficiency wages, initiated by Leibenstein (195h)d later expanded by Mirrlees
(1975) and Stiglitz (1976). This literature argtiest productivity, and thus wages,
depends on nutritional status. According to tme lof thought, wages cannot fall below
beyond a certain point because workers need enautghion and food consumption to
enable them to work effectively. This literaturgremarily concerned with explaining

unemployment in low-income countries.

A second strand of research postulates that rartriis measured by calorie
consumption, is conditioned by income and by thealed for food. The demand for
calories will rise with income; therefore, econorgrowth will help eliminate
malnutrition. There have been many studies onrtbeme elasticity (or expenditure

elasticity) of calorie demand, but the empiricaldewce is unclear. Subramanian and
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Deaton (1996), and Dawson and Tiffin (1998) esteddhat the calorie-income
elasticity for India was in 0.3 to 0.5 range. S&h988) found income elasticities of
calories ranging from 0.28 for low-income group$1té6 for high-income groups in Sri
Lanka. Pitt (1983) estimated a calorie-income @&dgtfor Bangladesh of around 0.8.
In contrast, Behrman and Deolalikar (1987) for éindouis and Haddad (1992) for the
Philippines, and Ravallion (1990a) for Indonesiachastimated calorie-income
elasticities that are close to zero. If the calan®me elasticities are insignificant or
close to zero, economic growth may not be acconegdoy an improvement in

nutritional intakes.

This paper adds to this body of evidence by examgifood security and
nutrition in Vietnam. Using the 2006 Vietham HouskehLiving Standard Survey
(VHLSS) data, it estimates the expenditure elagtmi calorie demand, using both
parametric and non-parametric approaches. It alatyzes the response of calorie
intakes to simulated income and food price chanigesddition to the calorie-
expenditure elasticity, expenditure and food pelasticities for micronutrients are also

estimated.

The remainder of the paper is structured as foll@&estion 2 discusses calorie
consumption, calorie prices and dietary diversityietnam. Section 3 provides
parametric and nonparametric estimates of caldatieities and calorie price
elasticities. Section 4 discusses the impactsaufrire and food prices on calorie
consumption. Section 5 provides expenditure elifisgcestimates of micronutrients

such as iron, calcium and vitamins. Finally, Secgorovides the conclusion.
2. Calorie Consumption, Calorie Price and Dietary Composition

The 2006 VHLSS was conducted by Vietnam’s Genewistics Office to
collect data on household living standards, inclgdiata on household expenditure,
income, and information on household members’ oataps, health and education
status. The survey was conducted nationwide. Experdnd food consumption data
were collected from 9,189 households in the 2008e3u Information on food

consumption expenditures were obtained for bothlezgnd holiday expenses. The



data were collected for both purchased goods dfidigaplied food (home production).

Data on food expenditures were collected for 5@l fiems.

For this study, the data on food consumption aggeggated into ten at-home
food groups, and a food away from home group (FARH)food consumption is
transformed into calories based on the calorie emion table used by General
Statistics Office of Vietnam to calculate the fqualerty line (see appendix A2). This
conversion table was constructed by Vietnam’s Ntidnstitute of Nutrition. The
Vietnamese food composition table in this studfedd from that used in Molini (2006)
and Mishra and Ray (2006), who use the FAO'’s fomdmosition table for
international use (which was first published in @p# obtain calorie consumption. The
calorie conversion table used in this study shoedigct better calorie consumption in
Vietnam because it was based on Vietnamese diels thik FAO table was
constructed based on the most common food itemsucead around the world. Thus,

the FAO table may not reflect actual food consumpin a particular country.

For certain food items, VHLSS data were collectad/alue only, not on
guantity. For these items, the average price arid was calculated for the food items
having quantity information. This price is then dige derive the equivalent calorie
consumption from the food items without quantityadia the same food group, based
on the value data. For example, the “other vegetililave no quantity information. |
calculated the average calorie price for “vegesbleased on those items in
“vegetables” group having quantity data, such asmbgpeas, an morning glory. Then,
the approximated calories from “other vegetablesthiwas derived, using the
expenditure for “other vegetables” item and therage price of “vegetables” group.
For FAFH, | use the average price of calories mhehousehold from all ten food
categories consumed at home. Thus, it is assunatddhsumers pay the same price for

one calorie consumed at home and away from Home.

Table 1 presents the mean prices of purchasing ¢8l@@es for each food

category. As expected, rice provides caloriesatdtvest cost, followed by other

2 For robustness checking, an alternative assumptisnused that the calorie price for FAFH is 16 th
average calorie price. The results are similar.
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staples. On the other hand, poultry and other n{easly beef) are the most
expensive in terms of calorie content. On averad®usehold in the richest quintile
pays almost triple the amount paid by a househottle poorest quintile for a given
amount of calorie consumption. This reflects thet that poorer households consume
higher shares of foods that provide calories atxadost, such as rice and other food
staples, than do richer households. In additioseas in Table 1, poorer households
also consume lower-quality items within all foodeggories. Therefore, the calorie
prices paid by poorer households are lower thasetipaid by richer households. The
gaps between calorie prices paid by poorer anéricbuseholds are most notable for
those food items that richer households consume mequently, such as FAFH, fruits,
other foods and fish. This implies that, for thésad items, richer households pay more
for food attributes other than calorie contenthsas quality, taste, and vitamins. It is
calculated that, on average, a household in thentagme quintile pays almost 5,800
VND for 1,000 calories while a household in thetbt quintile pays just 2,000 VND
for the same amount of calories. In a similar mapoe average, an urban household
pays 5,160 VND per 1,000 calories while a ruraldesold only pays 2,880 VND.

Table 2 presents total per capita calorie consunnd the percentage of
calorie consumption from different food source¥iatnam in 2006. To save space,
only information for the poorest and the richexgjies are reported in Table 2. Rice is
the main calorie source for most households, piogi89 percent of total calorie
consumption, and accounting for 26 percent of fexglenditure. It is the primary food
in the diets of all Viethamese, regardless of geatcome or region. The importance
of rice and staple foods declines as householdnesancrease. In the top income
quintile, rice and staples provide 59 percent édroa consumption. Rice and other
staple foods provide 77 percent of calorie constongdbr the households in the lowest
expenditure quintile. Other commodity groups hawalter shares of total household
calorie consumption. The category ‘Other foodsludes items such as fats and oils,
eggs, milk (except fresh milk), which contribute=arly 10 percent of calorie
consumption. Food away from home (FAFH) comprissslly 8 percent of calorie

consumption.



Table1: Average Price of 1000 Calories, by Type of Food (thousands VND), 2006.

Mean Bottom 20% Top 20% Rural Urban

Rice 0.3t 0.2¢ 0.4¢ 0.3¢ 0.41
Other taple: 0.6€ 0.4¢ 0.8¢ 0.6 0.7
Pork 2.3z 1.7¢ 2.9t 2.2z 2.64
Other meal 13.9¢ 8.9(C 17.5¢ 12.8¢ 16.2:
Poultry 11.8¢ 9.6¢ 14.8¢ 11.25 13.6¢
Fisk 7.2¢ 4.8t 11.5¢ 6.27 10.27
Vegetable 2.1z 1.5¢ 2.8¢ 1.92 2.7¢
Fruits 3.3 1.9: 5.3 2.8t 4.7
Other food 3.64 1.9¢ 6.3¢ 3.0¢ 5.3¢
Drink 0.9¢ 0.7t 1.44 0.8¢ 1.2¢
FAFH 1.07 0.4¢ 2.1 0.8: 1.7¢

The budget shares of high quality protein-rich f¢@ueats, milk, eggs, oil, fish
etc.) and time-saving, convenience foods (FAFH)dase as income increases. For
example, the budget share of meat and fish of lmlde in the highest expenditure
quintile is more than twice the corresponding feggin the poorest quintile. In terms of
guantity, the quantity of meat and fish consumedragrthe highest expenditure
quintile is 51 kg per capita per year, while thaoag the lowest expenditure quintile is
19 kg per capita per year. Similarly, the budgetretof FAFH in the top-income
quintile is more than five times that of the pooigsintile. In addition, protein-rich and
time-saving foods have higher expenditure shareslian areas than in rural areas.
Meat and fish contribute 8 percent of calorie comgtion in rural areas but 11 percent
in urban areas. The FAFH share of calorie conswmps only 6 percent in rural areas

but 13 percent in urban areas.

Except for rice and staples, all foods are consuiméatger quantities by
households in the higher expenditure groups. Eer, the lowest-expenditure group
consumes less than the lower-middle expenditurmtjtpi2) and the middle-
expenditure (quintile 3) groups but higher thanupper-middle (quintile 4) and the

highest expenditure (quintile 5) groups. This iadés that when their incomes increase,



households increase their rice consumption. Howevieen their income reaches a
certain level, households substitute rice with pfheds, resulting in a reduction in the
consumption of rice. In contrast, the consumptibatber staples at first reduces from
quintile 1 to quintile 2 but then increases as meancreases. It is possible that
households in the lowest-expenditure group condange amount of low cost staple
foods such as corn/maize, cassava, and sweet @stathich are less expensive in
terms of price per calorie than rice. When themome increases, they substitute such
staple foods with rice. However, as their incomstitwes to rise, they might increase
their consumption of staples such as wheat, nopdtesnoodles, and wheat, which are

more expensive than rice.



Table 2: Sharesof Calorie Availability, Dietary Diversity, and Quantity Consumed.

Rice Staples Pork Other Poultry Fish  Vega- Fruits Drink Other FAFH Simpson Total
meats tables foods Index  Calories

Shares of calories (%)
All 59.0 5.0 54 0.3 0.9 2.1 4.4 3.3 1.7 9.9 7.8 0.58 2348
Rural 62.5 4.8 4.9 0.3 0.9 2.0 4.4 3.3 1.6 9.2 6.1 0.55 2376
Urban 48.5 5.6 7.0 0.6 1.0 2.4 4.5 3.3 2.0 12.0 12.9 0.68 2265
Lowest 20% 71.3 55 3.1 0.1 0.6 1.5 4.7 25 1.2 6.7 2.5 0.44 2030
Highest 20%  44.1 6.0 7.8 0.8 1.3 2.4 4.7 3.9 2.4 12.7 13.8 0.71 2559
Shar es of food expenditures (%)
All 26.4 2.9 13.1 5.6 2.9 9.9 6.7 3.4 4.9 14.5 9.6
Rural 29.6 3.0 13.1 6.0 2.4 9.6 6.8 3.2 4.6 14.4 7.3
Urban 16.9 2.6 13.1 4.5 4.5 10.8 6.4 4.1 5.7 15.0 16.4
Lowest 20% 41.4 3.3 10.5 5.7 15 8.4 7.3 2.5 3.5 13.3 2.7
Highest 20% 13.7 2.7 13.6 5.1 5.1 9.8 5.9 4.6 6.8 14.9 18.0
Quantities consumed (per capita/year, in kg except in liter for drink)
All 140.2 17.1 12.9 1.0 4.9 16.7 38.2 11.3 15.6 49.0 n/a
Rural 150.0 17.1 11.9 0.6 4.8 16.0 36.3 10.2 13.2 45.8 n/a
Urban 110.7 16.9 15.9 2.1 5.0 18.8 44.0 14.5 22.5 58.6 n/a
Lowest 20% 145.3 18.5 6.2 0.2 2.7 9.5 23.5 6.0 6.9 28.0 n/a
Highest 20% 117.5 20.5 20.3 2.7 7.0 20.5 51.4 19.2 315 70.8 n/a



Table 3: Previous Estimates of Calorie Consumption in Vietnam

1992-93 1997-98 2004 2006

All  Rural Urban | All Rural Urban | Rural Urban | All Rural Urban
Total per capita calories (calories/day*)
Thang and Popkin 20042129 2173 1893 2111 2158 1783
Dien et al. 2004 2055 2145 1812
Molini 2006 2053 2060 2021 2267 2281 2218
Ray 2007 2571 2165 2553 2039 3206 2824
This study 2348 2376 2265
Per centage of caloriesfrom cereal
Thang and Popkin 2004 85.9 80.3
Dien et al. 2004 79.3 81.9 71.2
Molini 2006 78 74
Ray 2007 86.9 83 85.7 79.2 70.6 61.1
This study 64.0 67.3 54.1

* Estimates of Dien et al. 2004 and Thang and Popkin 2004 are basedlbequivalence scale. The rest is based on per capita. The oésul
Mishra and Ray (2006) are similar to Ray (2007) for 1997-98.



Dietary diversity is often considered an importan@asure of household food security. A
study by Hoddinott and Yohannes (2002) of 10 dguelp countries showed a strong positive
association between household-level dietary ditseesid food energy availability. The authors
suggested that dietary diversity could be a usekdsure for food security, especially if
obtaining detailed data on food security statusme consuming and expensive. Arimond and
Ruel (2004) examined data from 11 demographic &adtin surveys and found that dietary
diversity is positively associated with child ntibhal status, in particular with children’s height
for-age Z-scores. Table 2 demonstrates that ricbeseholds consume more diversified diets
than poorer households, including much higher shafsuch foods as meat, fish, fruits, all of
which are important sources of protein, vitamiradcicim, iron and other micronutrients.
Specifically, household dietary diversity can beaswed by the Simpson index, which is also
included in Table 2. This index of food diversificen can be written as: | =Fw; ? in whichw;
is the calorie share of foadA high Simpson index, which in the range 0 toeflects a more
diversified diet. Table 2 indicates that the Siopgdex of richer households is much higher
than it is for poorer households. The Simpson imafethe households in the bottom quintile is
0.44, while that of those in the top quintile iD.As expected, urban households consume more
diversified diets than rural households. The Simgadex of urban households is 0.68,

compared with 0.55 of rural households.

The total per capita calorie availability among tvieEmese households is estimated to be
2348 calories/per day. Rural households have higgilerie intakes than urban households, as
found by previous studies of Vietham and other tgpiag countries (for example Molini 2006
for Vietnam, Ray 2007 for Vietnam and India, anth$&988 for Sri Lanka).

Table 3 compares results from the 2006 VHLSS widvipus estimates of calorie
consumption in Vietnam. The estimates of caloriakas among Viethnamese households in
2006 are higher than the estimates of Molini (200&gang and Popkin (2004), Dien et al (2004)
for 1997-98 data but less than the estimates of(Ra§7) for 2004 data. There are several
possible reasons for these differences. Firstcdha@rie conversions used here are based on a
Vietnamese calorie conversion table while Ray (2@®d Molini (2006) used an international
calorie conversion table. Second, the quantitiesatifries in this study for the food items
reported without quantity information (other thafiHH) are adjusted, based on the average

prices of calories of the food groups into which items are categorized, while the correction
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methods for these food items are not explainedhynod the above-mentioned previous studies.
Third, the method used here to calculate calomesgmption due to FAFH is different from that
of Molini (2006). Molini (2006) used a ‘median 1®0Balories price’ as the ‘price’ for FAFH
while this study uses the average calorie pricellosther food with quantity information as the
‘price’ for FAFH. The other studies did not expldiow they estimated calorie consumption for
FAFH. Finally, the estimates given in this paper pertain to 2006, while most of other studies
report estimates for the 1990s. The exception i5(R@07) who estimated calorie consumption,
using both 1997-98 and 2004 data. However, thdtseisuRay (2007) appears too high, both
with respect to previous studies on Vietnam aneérostudies pertaining to other developing

countries.

Several previous studies have pointed out the gerere between Vietham’s record on
poverty reduction and its record on malnutritioauBh and Masset (2003) argued that monetary
poverty, i.e. poverty measured in terms of mondye& is less persistent than either
malnutrition among adults (measured by Body Madgx or stunting among children in
Vietnam in the 1990s. They claimed that definingpaic poverty based on either monetary
poverty or on malnutrition can lead to significgrdifferent results. Chronic poverty is much
more severe when measured by malnutrition than wiesasured by monetary poverty. Mishra
and Ray (2006) pointed out that malnourishment weag prevalent in Vietnam throughout the
1990s, and there was no progress in reducing nrdioatin the 1990s regardless of
achievements in reducing monetary poverty. Basetth® WHO criteria of minimum calorie
requirements, they estimated that 82 percent argkBtent of Viethamese households were
undernourished in 1992/93 and 1997/98, respectively

Based on the estimates of calorie consumption ptedebove, this study calculates the
incidence of undernutrition, using the nutritiometshold of 2100 calories/day. Households are
defined as undernourished if their per capita calavailability is less than 2,100 calories/day in
2006 Table 4 presents the undernutrition and povéttiason in Vietnam. The poverty line
used is the national poverty line, set by GenetatisSics Office of Vietnam of 2,559.85
thousand VND per year or around 213 thousand VNDmnth (equivalent to $13/month at the

nominal exchange rate in 2006). The poverty (ungteition) headcount is simply the percentage

% In contrast, Mishra and Ray (2006) used the WH®@ilimum calorie requirements to calculate undeitiotr
prevalence. They did not describe specifically vthat calorie requirements are.

11



of households living under the poverty (underniatnif line. The poverty (undernutrition) gap is
the normalized shortfall of households with real gepita expenditure (calorie intake) below the

poverty (undernutrition) line, expressed in projporto the poverty (undernutrition) line.
Mathematically, these indices are calculated astéfpGreer and Thorbecke 1984):
®E Yp (k, 2)= (1- k/ 2)* (a>0) for k<z (5.1)

= 0 otherwise,
wherek; is the real per capita expenditure (or caloriekajaf household and z is the poverty
line (or undernutrition line). Whem=0, one has the poverty (or undernutrition) headtomdex

P(1); whemn =1, one obtains the poverty (or undernutrition) §4p).

Table 4 indicates that undernutrition is prevalEmbng Viethamese households, even
though less than 16 percent of Vietnamese housglaoédclassified poor in monetary terms.
Almost 38 percent of households in Vietham, 36 @etran rural areas and 45 percent in urban
areas are undernourished. On average, rural holdsdiave higher (monetary) poverty rates and
lower income but have lower undernourishment rateshigher calorie consumption than urban
households. Even among the richest quintile, 26gretrof the households have lower calorie

consumption than the minimum requirements.

Table 4 shows that undernutrition is less severaral areas than in urban areas, even
though the average rural household typically himsver income than the average urban
household. Perhaps working in rural areas, whiténahvolves manual farm work, requires
more energy and thus more calories than in urbaamsaStudies of Vietnam by Mishra and Ray
(2006) and Mollini (2007) found that the averagmia consumption of the urban population is
significantly lower than that of rural populatiddtudies of other countries, such as Skoufias
(2003) for Indonesia, Ray (2007) for India, and r5é1088) for Sri Lanka, also found that the
rural populations consumed more calories per cépaa urban populations.
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Table 4: Under nutrition and Poverty Indices

Undernutrition  Undernutrition  Poverty Poverty
headcount

All 38.1 6.2 15.t 3.7
Rura 36.C 5.7 19.5 4.7
Urbar 44.¢ 7.€ 3.4 0.€
Red River Delt 36.2 5.4 8.€ 1t
North Eas 28.¢ 4.z 23.2 5.2
North Wes 43.5 6.2 50.4 16.€
North Central Coa 46.5 7.€ 242 5.¢
South Central Coe 46.7 7.7 10.7 2.2
Central Highlanc 42.C 7.€ 24.¢€ 6.7
South Eas 44.1 8.4 6.4 1.7
Mekong River Delt 32.C 54 9.4 1.7
Quintile 1 60.€ 11.C 79.1 18.¢
Quintile Z 40.< 6.C 0.0 0.0
Quintile & 31.¢ 4.¢ 0.0 0.0
Quintile 4 30.1 4.7 0.0 0.0
Quintile £ 28.€ 4.¢ 0.0 0.0
Non-pool 33. 5.2 0.0 0.0
Pool 63.¢ 12.1 10C 23.7
Ethnic majority 38.¢ 6.3 9.t 1.6
Ethnic minoritie: 36.¢ 5.¢ 49.2 14.1
Non-farme 47.C 8.€ 2 1.1
Farme 34.7 5.2 19.5 4.7
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5.3. Estimating Calorie-Expenditure Elasticities

This section presents estimates of the calorietveipge elasticity using both parametric

and non-parametric methods.
5.3.1. Parametric Estimation

The impact of income (or expenditure) on caloriestonption is estimated using an
econometric model of consumer demand. Calorie eopsan is typically modeled as a function
of several variables. First, household per capifgerditure is expected to have a positive impact
on per capita calorie consumption because as intoeneases, households normally spend more
on food. Second, the prices of food categoriescatfalorie consumption by both income effects
(reducing real income as price increases) and isuliist effects (substitute one food item for
another as food prices change). In Vietnam, asanynother developing countries, food prices
are typically higher in urban areas than in ruraba, which may affect calorie consumption.
Third, certain household characteristics can affatirie consumption. Household composition
affects food choices, and therefore, calorie comtion. For instance, adults tend to consume
more calories than children and males more thamliesnHousehold size also influences calorie
consumption. Economies of scale in food buyingiistp and preparing within the household
will permit more consumption of food per househmlember and therefore more calorie
consumption per capita in larger households. Omther hand, in larger households, children
are a larger share of household members, and ehikht less than adults, so food expenditure
per capita may decrease as household size increaseking in a possible negative relationship
between calorie consumption per capita and houdedizd. Another important determinant of
household per capita calorie consumption is edoigalihe impact of education on calorie
consumption is not always clear. Better-educatedtsdre more aware of nutrition demand,
thus may want to adjust their calorie consumptomeet the recommended calorie intakes. In
developing countries where a large percentageeopdipulation is undernourished, this often
means an increase in calorie intakes. But bettecagdd adults may need less energy than less-
educated adults because they are less likely tagenip manual work. Better-educated
households might also put more “weight” on foodlgyaconvenience and taste than do less-
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educated households. Thus, better education migtitie households to substitute foods rich in
calories with foods with higher quality or betteste. | use two measures of education: head’s
schooling years and the average years of schofsbngadult women in the family. While
household heads are important as the likely detisiaker in the family, it is often the women
who prepare meals for the family. Therefore, woreescthooling may play an important factor in
determining food consumption, and thus the calosigsumption per capita, of household
members. Other relevant household characteristedsde the number of household members
working in agriculture, and the dummy variableg thdicate whether the household lives in an
urban area, or belongs to an ethnic mindtiBarming often requires more calorie consumption
than non-farm work. Food availability and eatindgpitemay differ between the urban and the
rural areas and between the ethnic majority an@tiieic minorities. Finally, some dummy
variables such as geographical regions and sedyaara& included to capture unobserved

geographic and seasonal differences.

The following functional form is employed to estii@ahe expenditure elasticity of

calorie:

InC; = By;lnX; + Boi(InX)* + % 0,5 Inpyj + Sy Ziw + i + € (5.2)
and the expenditure elasticity of food consumpfion:

InF; = BylnX; + Boi(InX)? + %, 0;; Inp;j + ZxyuZye + ; + €, (5.3)

whereC, is per capita calorie consumption of househpk is per capita food consumptiox;
is per capita expenditure (PCEp; is a vector of prices of food groups; i€ a vector of
household characteristics; ands the error terms. BofmX and {nX)?are used to a capture
possible non-linear relationship between expeneliéund calorie consumption. Similar to
Ravallion (1990a), average unit values of food geowithin each of the cluster (commune in

this paper) are used for the pricegiin

* The Chinese, who are economically well-off ane lisainly in urban areas, are considered part oétineic
majority together with the Kinh (or Viet) people.

® Paper 4 presented estimates of expenditure ace @lasticities for different types of food. In t@st, equation
(5.3) is used to estimate the expenditure elagtifitll food. More complicated methods than thelie-log
specification, such as AIDS or QUAIDS, could alsoused to estimate the food expenditure elastioityythey are
not included in this paper because it requiresrmédion on prices of non-food items that are eitheavailable or
unreliable. Moreover, the calorie-expenditure étéityt not food expenditure elasticity, is the feoof this paper.

® PCE includes the imputed rental value of housimjtae use value of durable goods.
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The vector Zincludes household head’s age, years of schoofitigechousehold head;
average years of schooling of adult women (> 1%s)ehousehold size; the proportions of
household members who are infants (<3 years), @ml{B-15 years) and adults (>59 years);
number of household members engaged in agriculamedummy variables for urban

households, ethnic minorities, regions, and sedispna

Two models are estimated. The first (OLS1) exclugamune fixed effects, while the
second includes commune fixed effects to contnopfissible unobserved community influences
on eating patterns. In the latter (OLS2), the pvi@eables, geographic variables and urban
variable are omitted because these variables deamgtwithin communes. The regression
results are presented in Table 5, with the coeffits of regions and seasonality omitted. The

White Correction for robust standard errors is usecbrrect for heteroskedasiticity.

In both models, the log of PCE variable has a p@sdnd significant effect on calorie
consumption while the log of PCE squared varialle énnegative and significant effect. The
mean expenditure elasticity of calorie intake isnested to be 0.25 in the model without
communed fixed effects and 0.22 in the model witimmune fixed effects. To my knowledge,
only one previous study (Molini 2007) has estimatalbrie elasticities for Viethnam. The income
elasticities of calories are estimated by Moll20Q7) to be 0.36 in 1993 and 0.25 in 1998, the

latter of which is similar to these estimates f008&.

In the model without community fixed effects, thécps of other staples, pork, other
meats, poultry, other foods and drink have negathne significant effects on calorie intake. The
price of pork has the largest negative impactsajorie demand, followed by the price of
staples. On the other hand, the price of vegetdiales positive effect on calorie intake, possibly
because households shift to more calorie-rich feods as rice and other staples when the price
of vegetables increases. The impact of rice pracesalorie intakes is positive. At first glance,
this result seems puzzling because rice is thesmpmponent of the diet for most Viethnamese
households, providing about 60 percent of caloaesd,one might expect that an increase in the
price of rice would lead to a decrease in totabgalintake. However, over 50 percent of the
households in the 2006 VHLSS sample grew rice,maoskt of these farmers were net rice

sellers. Thus, rice prices increases may have iiypo$ncome-effect” among rural households,
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such that they increase their overall calorie congion. This income effect may compensate the

negative effect of the price of rice on calorieak#.

When separate regressions are estimated for urithrueal households, the impact of
rice prices on the calorie intakes is positive sigghificant among rural households and negative
and insignificant among urban households. To furitnestigate this aspect, | estimate separate
regressions with dependent variables being logastbf calories from 11 food categories. In
rural areas, increases in the prices of rice leddgher calorie consumption from pork,
vegetables, and ‘other foods’, and have no sigamfiempact on calorie consumption from all
other food categories. In urban areas, increastiprices of rice lead to lower calorie
consumption from rice, higher calorie consumptimmf vegetables, other meats, and drinks and

have no significant impacts on calorie consumptrom other food categories.

In short, it appears that rice price increases feadcreases in the calorie consumption of
rural households, while they have a negative sigmficant impact on calorie consumption of
urban households. Since about 75 percent of holgselmour sample are from rural areas, the

overall impact of an increase in the price of neehousehold energy availability is positive.
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Table5: Regressions of Calorie Per Capita and Food Consumption Per Capita

Calorie equation

Food expenditure equation

OLS1¢ OLS2¢ OLS1t OLS2t

Coeff t-sta Coeff tsta Coeff t-sta Coeff t-sta
Log of PCE 0.91 10.0¢ 1.0Z 8.5¢€ 152 14.7¢ 1.7z 14.2]
Log of PCE square -0.0¢ -7.3¢ -0.0t8 -6.7¢ -0.0t -85¢ -0.07 -9.4i
Prices of
Rice (log 0.0z 2.41 0.07 5.8¢
Staples (loc -0.0¢  -6.81 0.0C 0.7
Pork (log -0.1: -7.77 0.1C 5.7¢
Other meat(log) -0.0:  -3.6¢ 0.0C 0.1¢
Poultry (log -0.0z -3.€ -0.0z  -2.7¢
Fish (log. -0.0¢  -3.9¢ 0.0¢ 5.31
Vegetables (log 0.0C 0.6t -0.01 -1.1Z
Fruit (log) -0.0z  -5.81 0.0z 4.1¢
Other foods (loc -0.01 -2.6t 0.01 2.8(
Drink (log) -0.0¢  -7.0% -0.01  -2.5¢
FAFH (log) 0.0z 0.7z 0.3¢ 7.92
Head's age (loi 0.0z 1.31 0.04 25 -0.0: -20C -0.0z -1.3¢
Household size (loi -0.10 -12.1 -0.11 -12.€¢ -0.11 -13.¢ -0.1¢4 -14.Ft
Head's schooling (lo -0.01 -1.8¢ -0.01 -1.8¢ 0.01 1.07 0.01 1.01
Women's schooling (lo -0.0¢ -6.97 -0.01 -22¢ -0.0¢ -6.9¢ -0.01 -1.67
Female hee -0.0¢ -461 -0.0z -29¢ -0.0z -3.27 -0.0z -2.5¢
Urbar -0.0¢  -4.67 0.0t 5.8:2
Minority 0.0¢ 9.4t 0.0¢ 3.0t 0.0¢ 6.3¢ 0.0cC 0.27
Infant proportiol -0.3¢ -11.t -0.3¢ -11.7 0.0< 1.0¢  -0.0z -0.67
Children proportio -0.0t  -3.1¢ -0.07 -4.0t 0.0C 0.2¢8  -0.01 -0.7¢
Elderly proportiol -0.10 -7.3¢ -0.1¢ -8.2¢ -0.0z -1.5C -0.0¢ -2.5¢
Female proportic -0.0: -2.1f -0.0t -3.2: -0.0e -42¢ -0.0¢ -4.8t
Farmingmember 0.10 13.1¢ 0.0¢ 7.3¢€ 0.01 4.77 0.01 4.6¢
Constar 3.84 9.7¢ 2.5¢ 49 -19z -43: -1.5€¢ -3.0¢
R-square 0.20 0.6t 0.77 0.8¢

Note: Shading areasimplies significant at 5 percent.
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Household size has a significant negative effeatadarie intake per capita, indicating
that larger households tend to consume lower @aiotake per capita than smaller households.
This is observed in most calorie elasticity studsesh as in Mollini (2007) for Vietnam, Gibson
and Rozelle (2002) for Papua New Guinea, and Abdmid Aubert (2004a) for Tanzania. It is
linked with the Deaton and Paxson’s (1998) paratiakx in most countries, the per capita
demand for food decreases with household size obeatd Paxson (1998) argued that since
larger households enjoy shared household publidgdbey should have higher per capita
consumption of private goods such as food, provitlatithey do not substitute too much toward
the cheaper public goods. Yet, most studies shawhibth food demand and calorie
consumption per capita decline with household $isaton and Paxson (1998) offered several
possible explanations including that larger houtthave more economies of scale in food
preparation, are better at eliminating wastage,heav@ higher food price elasticity. However,
they state that among these explanations, “norgshalt the promise of resolving the puzzle.” A
thorough investigation of why household calorie gegpita decreases with household size is

beyond the scope of this paper.

The female proportion, infant proportion and elggmoportion variables are significant
and negative, indicating that households with higlezcentages of females, infants and elderly
people tend to consume lower calories per caphies Jeems reasonable since holding all else
constant, women typically require less energy tin@n, and children and elderly people need

fewer calories than working-age adults.

Average women'’s schooling reduces calorie consumptWhile the household head’s
schooling has a negative impact on calorie intekeeffect is insignificant, revealing that
women’s schooling may be more important than tregliseschooling in making household
nutrition decisiong.lt is possible that better-educated households tesubstitute away from
basic calorie-rich foods (such as rice and othagrles) to other characteristics such as quality
and taste. Another reason could be that betteraddddouseholds are less likely to work in
physically demanding, manual jobs, and therefoe& #nergy requirements for everyday work

are lower than those of less-educated households.

" About 25 percent of households have women as hoigéeads.
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The coefficient on the urban variable is negative significant, implying that
households in rural areas consume more caloriesthizse in the urban areas. There are at least
three reasons for this. First, households in ramahs tend to consume a higher percentage of rice
and other staple foods, which are rich in calofiegontrast, households in urban areas usually
consume more diversified diets, with higher perages of fruits, meats, fish and drink. Second,
although household incomes in urban areas are thilgae in rural areas, the price of food, and
thus the price of calories, in rural areas is mogfer than in urban areas. The average per capita
expenditure of households in urban areas is ah8uiries that of households in rural areas but
the price of calories in urban areas is about dotli® price in rural areas. Lower prices per
calorie in rural areas appear to have a positifecebn calorie consumption in those areas.
Third, the urban population is less likely to wankphysically demanding jobs than the rural
population. The coefficient of farming variablesignificant and positive, implying farming
households tend to have higher calorie consumpian comparable non-farm households. One
possible reason is that farming activities ofteguiee more calories than non-farm activities.
Ethnic minority households tend to have higher waloonsumption than ethnic majority
households. Perhaps it is because ethnic minaoigdholds tend to rely more on the traditional
diets, which have a higher percentages of caldfieient foods such as rice and other staple
foods.

Comparing the model with and without commune fieffécts; the addition of those
commune fixed effects increases the R-square gignity, from 0.31 to 0.65. However, the
calorie elasticities in both models are very simiiaplying the results are robust to

unobservable community variables.

Turning to the food expenditure regressions, séveraarks are in order. First, the
impacts of factors such as household size, wonsafisoling, female head, ethnic minority,
female proportion and farming have the same signs the calorie equation. Larger households,
more educated women, households with a higher piiopcof females, female-headed
households, and ethnic majority households haveldeod expenditure per capita than
otherwise comparable households. On the other Harmding households have higher food

expenditure per capita than non-farming households.
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Second, higher prices for pork, fish, fruit, otf@osds and FAFH lead to an increase in
total food expenditure per capita. On the oth@dhancreases in the prices of poultry and drink
lead to a decrease in total food expenditure paitacarl his suggests that household food
consumption patterns vary by different food categgor-or most foods, the reduction in quantity
does not compensate for the rise in prices, resuilii an increase in food expenditure per capita.
For poultry and drink, however, households decréasie consumed quantity substantially,
therefore their food expenditures per capita declin

Third, some other significant factors should beedoOther things equal, urban
households have higher food expenditure than haaseholds but lower calorie consumption.
This is as expected since food prices are muchehiglit energy requirements are generally
lower in urban areas than in rural areas. Whilehinesehold head’s age has a positive impact on
calorie consumption, it has a negative impact aal fexpenditure. Accordingly, households with
younger household heads tend to spend more orbigiocbnsume fewer calories than household
with older heads. It is possible because young lpesypreciate food characteristics other than

calorie content, such as taste, quality, and vitaetc., more than older individuals.

The OLS results for calorie consumption assume eenelation between per capita
expenditure and the error terms. But this assumptiay not hold, for several reasons. First,
household income and therefore, expenditure coallcbinstrained by nutrition, as efficiency
wage theories suggest, resulting in a biased egiofgper capita expenditure in OLS due to
endogeneity. Second, the OLS regressions may duffermeasurement error bias. Calorie
consumption is calculated from household food comngion; therefore any measurement error
in household food consumption is transmitted irdgthixalorie consumption and household
expenditure data, leading to correlated measurearenrts. Bouis and Haddard (1992) examined
the issue and argued that the upward bias froneleded errors will generally outweigh the
downward attenuation bias from the measurement erexpenditure data, resulting in a net
upward bias. Subramanian and Deaton (1996) usedooohexpenditure as an instrument and
argued that the estimates from instrumental vagi@d) and OLS provide the lower bounds and

the upper bounds of the true estimates.
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In this study, three sets of instruments for PGEuwmed to overcome the possible
problem of endogeneity and correlated measurenmaarse The first specification (IV1) uses the
logarithm of per capita non-food expenditure asdsduare. Non-food expenditure is a valid
instrument if the measurement errors of non-foqueexliture are assumed to be uncorrelated
with measurement errors in food expenditure. Itheen used by Subramanian and Deaton
(1996), and by Gibson and Rozelle (2002), amongrsthThe second set of instruments (IV2) is
the logarithm of household per capita income amddquare. Income is a valid instrument if
calorie consumption does not affect household irecofhe data indicate that income should not,
in general, be a constraint of calorie intakeakiets only 3 percent of household per capita
income per day to buy 2,000 calories from ricegser for an average household. Even for an
average household among the lowest-expenditurdilgsint only takes about 6 percent of the
household’s per capita income per day to buy 2@0éries from rice. Therefore, per capita
income could be a valid instrument. The third $éB) includes the logarithm of (estimated as
the total value of fixed assets and durable goadd)its square. Measurement errors in non-
food expense, income and wealth should be unceecklgith measurement errors in food

expenditure because these types of data were tallecdifferent parts of the questionnaire.

The results from using IV regressions are present@able 6. The Durbin-Wu-Hausman
test statistics imply that the OLS estimates mdfesfrom endogeneity bias. The signs and
statistical significance of most variables are ko the OLS estimates, except that children

proportion variable has no impact on calorie cortion in the IV regressions.
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Table 6: 1V Regressions of Calorie Consumption Per Capita

V1 V2 V3
Coef. z Cosf. z Cosf. z

Log of PCE 0.97 8.41 1.22 8.3¢ 1.9C 5.12
Log of PCE square -0.04 -6.4¢ -0.0¢ -6.62 -0.1(¢ -4.5¢
Price of

Rice (log 0.0 2.21] 0.0z 1.92 0.0z 2.5€
Staples (loc -0.04 -7.5C -0.0¢ -7.5¢ -0.04 -7.14
Pork (log -0.1< -7.6t5 -0.14 -8.21 -0.12 -6.6¢
Other meats (lot -0.0¢ -3.2¢ -0.0¢ -3.32 -0.0z -2.5¢5
Poultry (log 0.0 -3.6¢ -0.02 -3.4¢  -0.02 -3.6¢
Fish (log -0.0¢ -4.17 -0.0¢ -4.5¢ -0.0z -2.67
Vegetables (log 0.01 0.8t 0.01 0.8¢ 0.0C 0.€
Fruit (log) -0.02Z -5.4( -0.02Z -5.4¢ -0.0Z -4.1%
Other foods (loc -0.01 -2.91 -0.0z -3.31 -0.01 -1.8¢E
Drink (log) -0.04 -6.8¢ -0.04 -7.2% -0.0¢ -6.2¢
FAFH (log) 0.0 0.8¢ 0.0z 0.44 0.11 2.2z
Head's age (lo 0.01 0.3¢ 0.0C 0.1¢ 0.01 0.5¢
Household size (lo -0.14 -16.9¢ -0.13 -16.3¢ -0.14 -17.2
Head's schooling (lo -0.0¢ -4.0¢ -0.0¢ -4.0% -0.0¢ -4.3¢
Women's schooling (lo -0.01 -1.3¢ -0.01 -2.1¢F 0.0C -0.6¢
Female hee -0.0¢ -6.0¢ -0.04 -7.0¢% -0.0¢ -5.12
Urbar -0.0¢ -4.41] -0.04 -4.5¢ -0.0z -2.92
Minority 0.07 7.3¢ 0.0¢ 8.2¢4 0.0¢ 6.9¢
Infant proportiol -0.3( -9.9¢ -0.27 -8.81 -0.32 -9.7¢
Children proportio -0.01 -0.6¢ 0.01 0.4C -0.0¢ -1.E
Elderly proportiol -0.1C -6.9¢ -0.0¢ -6.5¢ -0.1C -7.0:
Female proportic -0.04 -2.7¢ -0.0z -2.4¢ -0.04 -2.7¢
Farming membe 0.0 17.5( 0.0 18.1:2 0.0 16.£
Constar 3.67 7.2¢ 2.5¢ 4.07 -0.2¢ -0.1¢
R-squar 0.31 0.31 0.2¢
Durbin-Wu-Hausman te 7.44 9.37 31.9(
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Table 7 reports the expenditure elasticity of dakbbased on the OLS and IV results.
The mean expenditure elasticity of calories is ggn&br urban households and higher-income
households than rural and lower-income househdlus.results from the model with commune
fixed effects are slightly smaller than the modéhaut these effects. The mean elasticity of
calories is quite high for households in the botionpome quintile, indicating that raising

incomes of the poor may significantly reduce tmeitritional deprivation.

Table 7 also shows that the mean expenditure elsstif calories is much smaller than
the mean expenditure elasticity of food (0.63 f&wS®D and 0.58 for OLS2). The difference
reflects the shift from calorie-inexpensive foodsts as rice and other cereals to more calorie-
expensive foods. Thus, when income increases, holgseboth increase calorie consumption

and switch to higher quality, more calorie-expeadnods.

Table 8 presents the results from calorie priceasgjons. The set of explanatory
variables are the same as in Tables 5.5 and 5esd@pendent variable is the logarithm of the
price of calories, which is calculated by dividitogal food expenditure by total calorie
consumption. Table 8 shows that the mean caloite ptasticity is 0.40 in OLS1 and 0.35 in
OLS2. Thus, when households’ incomes increasg,libth increase their calorie consumption
and pay more for a given amount of calories. A é&ent increase in expenditure leads to an
approximately 6 percent increase in food expenelitr0-2.5 percent increase in calorie
consumption and 3.5-4.0 percent increase in preceglorie. The positive elasticity of the price
of calorie implies that households switch to maie-expensive foods as their expenditure
increases. There are two possible kinds of sulistituFirst, there is between-group substitution,
as households shift from such calorie-inexpensieel fgroups such as rice and other staples to
calorie-expensive food groups such as pork and 8skond, within-group substitution reflects
the shift among food items within a food group. Egample, as household expenditure
increases, a household may buy less ordinary ndereore glutinous rice (which is more

calorie-expensive).

Estimating separately with the calorie prices @ffinod groups (not reported here), the
calorie price elasticities are found to be highdoch calorie-expensive foods as fish (0.17),
fruits (0.28), other foods (0.29), and drink (0.118)contrast, they are low among the lower-cost
sources of calories: rice (0.07), other staple®7(Q.pork (0.04), other meat (0.06), poultry
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(0.02), and vegetables (0.81 means that as expenditure increases, househoédikely to
pay more per calorie from less commonly consumedsauch as fruits, fish and drink than

from rice, other staples, or pork.

8 Recall that the calorie price of FAFH is assunebé the average calorie price of all other foods.
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Table 7: Expenditure Elasticities of Calorie and Food Demand

Calorie elagticity Food expenditure
elagticity

OLS1 OLS2 V1 V2 V3 OLS1 OLS2

All 0.2¢ 0.2z 0.2¢ 0.2 0.28 0.6 0.5¢
Rura 0.2t 0.2¢ 0.2t 0.2¢ 0.2¢€ 0.6t 0.€0
Urbar 0.2C 0.1 0.1¢ 0.21 0.14 0.5¢ 0.51
Red River Delt 0.28 0.21 0.28 0.2¢ 0.21 0.6z 0.5¢€
North Eas 0.2t 0.28 0.2t 0.2¢ 0.2¢ 0.6% 0.€0
North Wes 0.2¢ 0.27 0.2¢ 0.3¢ 0.3 0.6¢ 0.6%
North CentraCoas 0.2¢ 0.2¢ 0.2t 0.2¢€ 0.27 0.6¢ 0.€0
South Central Coe 0.24 0.2z  0.2¢ 0.2¢€ 0.2z 0.6: 0.57
Central Highlanc 0.2t 0.2% 0.2t 0.2¢ 0.2t 0.64 0.5¢
South Eas 0.2z 0.1¢ 0.21 0.28 0.1€ 0.5¢ 0.5
Mekong River Delt 0.2¢ 0.21 0.28 0.2¢ 0.2z 0.6z 0.5
Quintile 1 0.31 0.30 0.31 0.3¢€ 0.3¢ 0.7z 0.6¢
Quintile Z 0.27 0.28  0.27 0.31 0.3C 0.67 0.6z
Quintile & 0.24 0.2z 0.2¢ 0.27 0.24 0.6: 0.5¢
Quintile 4 0.2z 0.1¢ 0.21 0.2: 0.17 0.€ 0.5
Quintile £ 0.1 0.1: 0.1€ 0.1¢ 0.0t 0.5¢ 0.4%
Non-poot 0.2: 0.20 0.2 0.2t 0.21 0.61 0.5¢
Pool 0.31 0.31  0.2¢ 0.3: 0.34 0.7: 0.70
Ethnic majority 0.28 0.21 0.21 0.2¢ 0.21 0.6z 0.5¢€
Ethnic minoritie: 0.2¢ 0.27 0.2¢ 0.4< 0.3¢ 0.6¢ 0.6%
Non-farme 0.21 0.1¢ 0.2C 0.22 0.1¢ 0.5¢ 0.5Z
Farme 0.2t 0.2z 0.2t 0.2¢ 0.2¢€ 0.6t 0.€0
Male-heade 0.2t 0.2z 0.2¢ 0.2 0.2¢ 0.6 0.5¢
Womer-heade 0.2¢ 0.21 0.2z 0.2t 0.2C 0.6z 0.5¢€
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Table 8: Regressions of Calorie Price

Without fixed With fixed
effect effect
Coef. t Coef. t
Log of PCE 0.61 536 0.68 4.61
Log of PCE squared -0.01 -1.99 -0.02 -2.21
Price of
Rice (log) 0.05 4.02
Staples (log) 0.05 7.97
Pork (log) 0.23 13.21
Other meats (log) 0.03 3.56
Poultry (log) 0.00 0.8
Fish (log) 0.07 8.85
Vegetables (log) -0.01 -1.63
Fruit (log) 0.04 9.17
Other foods (log) 0.03 5.47
Drink (log) 0.02 4.34
FAFH (log) 0.31 7.35
Head's age (log) -0.04 -3.12 -0.05 -3.51
Household size (log) -0.01 -0.79 -0.01 -1.59
Head's schooling (log) 0.00 0.65 0.00 0.07
Women's schooling (log) 0.01 2.92 0.02 3.01
Female head 0.00 0.46 0.00 0.71
Urban 0.07 9.13
Minority -0.02 -2.60 -0.05 -3.20
Infant proportion 0.36 12.36 0.34 10.83
Children proportion 0.04 249 0.04 2.40
Elderly proportion 0.07 5.28 0.08 5.48
Female proportion -0.03 -2.17 -0.03 -1.75
Farming members -0.11  -14.44 -0.05 -5.23
Constant -4.65 -940 -3.04 -4.88
R-square 0.73 0.86
Calorie price elasticity 0.40 0.35
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5.3.2. Nonparametric Estimation

The relationship between calories and income maghbeacterized by non-linear
because, as their incomes increase, persons wimostaindernourished may response more
strongly than those who are better-nourished. Towdor that possibility, this subsection uses
nonparametric procedures to estimate the calocenr@ relationship.

Figure 1 presents an unconditional kernel (non+patec) regression of the logarithm of
per capita calories on the logarithm of per capitpenditure. The figure shows increasing
calorie consumption with household expenditure. @ime for rural households is higher than
the curve for urban households, reflecting higlaome consumption for rural households at
similar levels of expenditure. This is not surprgsbecause work in rural areas, particularly farm
work, generally requires more energy than workrivan areas. The slopes of the curves indicate
the expenditure elasticities of calorie consumptitire figure shows that calorie consumption
rises steeply as expenditure increases at low téhetpenditure and then flattens at higher
expenditure levels. This implies a higher expenditlasticity of calorie consumption for poorer

households. The differences in slope are sharperrah areas than in urban areas.
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Figure 1: Kernel Regression of Calories on Expenditure (Bandwidth= 0.4)
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This non-parametric function is an estimate offdi®wing equation:
yi =qX)+¢& withE(glX;) =0 (5.4)

in whichx;, y; are the per capita expenditure and the per cagiiteie consumption,
respectively, of householdThe functional formy(x;) is unknown and is estimated by kernel

regression.

Figure 2 presents the non-parametric estimatiaralwfrie elasticity, derived from the
estimation in (5.4). Figure 2 indicates that fonfparametric procedure, the expenditure
elasticity of calorie is lower as expenditure irages. The mean calorie elasticity is estimated at
0.20. For the poorest quintile households, thereakdasticities are in the range 0.15-0.3. The
calorie elasticities fall rapidly across expendstigvels. For the richest quintile, the calorie
elasticities are estimated to be in the range ©am0.05 for both non-parametric. Compared
with the parametric estimates of calorie elasgsiin Table 7, the non-parametric estimates are

lower than the parametric estimates.
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Figure 3 presents a nonparametric estimate of geeralorie prices as a function of
In(PCE). It indicates that the prices of caloriesrease as expenditure increases in both rural and
urban areas. The figure implies that as their iredicreases, households shift to foods that are
relatively expensive sources of calories; pay nfore@ther characterisitics of foods, such as
taste, quality, micronutrients etc. The caloriegsi are higher in urban areas than in rural areas
at similar level of expenditure, which are cleadgsonable since food prices, and thus calorie

prices, are higher in urban areas.

Figure 2: Nonparametric Estimates of Calorie Elasticity (bandwidth= 0.2)
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Figure 3: Nonparametric Estimate of Average Calorie Price (bandwidth= 0.4)

Log of calorie price

5.4. Simulating the Effects of Income and Price Changes

From the definitions of elasticity, one has thédaing equations

gAY
ACY =0 (5.7)
AcP = 0! 85

L

whereAC”is the change in calorie consumption due to readnme (expenditure) changkf?is

the change in calorie consumption due to food mi@nge.

From (5.7) and (5.8), one obtains the followingaaun, which is used to estimate the
expected changes of calorie consumption from chamgeoth real incomes and commodity

prices.

AC = C' — (0 = ¢OEAY | cotpidPi (5.9)
Yo P;

where

C°, C*: Calorie consumption at time 0 and at time 1, eesigely.
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AY: Change in per capita expenditure from time Orteetl.

AP;: change in price of commodityfrom time O to time 1.

Y?, P?: level of per capita expenditure and price of cadity i at time 0, respectively.
g: Income elasticity of calorie consumption

&p;+ Price elasticity of calorie consumption with resfs to commaodity.

Table 9 presents the results from six scenariasgubke results from normal OLS
(without commune fixed effects) regressions, ryesately for urban and rural aréaShe 2100
calories/day criterion is used as the calorie nflnndetermining undernutrition. The six
scenarios are (1) income increases by 10 per@nndome increases by 50 percent; (3) prices
of all food commaodities increase by 10 percent;piges of all food commaodities increase by 50
percent; (5) price of rice increases by 10 pereedt(6) price of rice increases by 50 percent.
The assumption of a 50 percent increase in expaediind food prices is fairly realistic. From
2003 to 2007, overall food prices and staple fonddily rice) prices increased at the average
rate of 10.9 percent and 11.5 percent annuallpectely. In 2008, there was a surge in the
prices of food, in particular the price of riceoRr January to September, 2008, food price
increased by 33 percent, and food staples pricéglipercent. With regards to income, GDP per
capita in Vietnam increased by 64 percent durirgpiriod from 2002 to 2006 according to the

World Bank’s World Development Indicators.

A number of points are worth considering when exangj Table 9. First, a 10 percent
increase in real expenditure will reduce the headtandernutrition index by about 3.3
percentage points (a 9 percent reduction), whd@ percent increase will reduce the headcount
undernutrition index by nearly 17 percentage poiintsn 38 percent to 21 percent (a 44 percent
reduction). Expenditure increases lead to a fasthiction of undernutrition in rural areas than
in urban areas, and in the poorest quintile thaherrichest quintile. For example, a 50 percent
increase in expenditure leads to a 48 percent tiethuio headcount undernutrition in rural areas
and a 34 percent reduction in urban areas; a £épereduction among the poorest quintile, but
only a 30 percent reduction among the richest deint

% Since there is few differences between the OLSthedV estimates, | chose to use the OLS estiniattss
subsection.
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Second, when holding expenditure constant, foozkpricreases lead to substantially
higher levels of undernutrition. A hypothetical fp8rcent increase in all food prices results in an
11-percent increase in the undernutrition headcmuaieix (from 38 percent 42 percent), and a
50-percent price increase raises the undernuttitea@count index by 56 percent (from 38
percent to 60 percent). Urban households and bafftbiouseholds are more sensitive to
increases in food prices. A 50-percent food praedase could raise the undernutrition index by
44 percent in rural areas, and by 87 percent ianugreas, by 28 percent among the poorest

quintile, and by 100 percent among the richesttgain
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Table 9: Impacts of Changesin Income and Priceson Undernutrition

Headcount Nutrition Headcount Nutrition
index gap index gap

Original
All 38.1 6.2
Rural 36.0 5.7
Urban 44.6 8.0
Lowest quintile 60.6 11.0
Highest quintile 28.6 4.9
Income increase by 10% I ncomeincrease by 50%
All 34.8 5.4 All 21.4 3.0
Rural 324 4.8 Rural 18.7 25
Urban 41.9 7.1 Urban 29.5 4.6
Lowest quintile 55.6 9.4 Lowest quintile 32.0 4.7
Highest quintile 27.2 4.4 Highest quintile 19.9 3.0
Food priceincrease by 10% Food price increase by 50%
All 42.3 7.2 Al 59.6 12.7
Rural 38.8 6.3 Rural 51.7 9.2
Urban 53.0 10.0 Urban 83.4 22.9
Lowest quintile 63.7 12.1 Lowest quintile 77.3 17.3
Highest quintile 33.1 6.0 Highest quintile 57.4 13.5
Rice priceincrease by 10% Rice priceincrease by 50%
All 37.9 6.2 All 375 6.1
Rural 35.5 5.6 Rural 33.6 5.2
Urban 45.2 8.2 Urban 48.9 9.0
Lowest quintile 60.1 10.9 Lowest quintile 58.0 10.4
Highest quintile 29.0 4.9 Highest quintile 30.3 5.3
Pork priceincrease by 10% Pork priceincrease by 50%
All 40.0 6.7 All 48.4 8.5
Rural 38.0 6.1 Rural 46.6 8.0
Urban 46.2 8.4 Urban 53.6 10.2
Lowest quintile 62.6 11.7 Lowest quintile 72.2 14.6
Highest quintile 29.7 5.1 Highest quintile 35.4 6.4
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Third, the impact of rice prices is more ambiguthan the impact of overall food prices.
While an increase in all food prices harms botlalrand urban areas, an increase in rice prices
improves nutrition in rural areas while reducingrition in urban areas. A 10-percent rice price
increase has almost no effect on the undernutritidex. Even a 50-percent rice price hike
brings about a change of less than 2 percent cérantrition index. However, the impact differs
between urban and rural areas. A 50-percent rice purge causes a reduction of undernutrition
in rural areas by 7 percent, while raising it ibam areas by 10 percent. The impact of a 50-
percent rice price increase is slightly benefitialhe lowest expenditure quintile (a reduction of
4 percent in undernutrition for a 50 percent paaege). Yet, even the richest quintile suffers an
increase in its undernutrition rate of only 6 petaghen the price of rice increases by 50

percent.

The reason for this minor impact of rice price ap@son household nutrition is because
the calorie elasticity with respect to the priceioé is small (-0.06 in urban areas and 0.03 in
rural areas). Rice is the major traditional dieihsumed in almost every meal in Vietham and
providing about 60 percent of calorie consumptilimus, dietary habits make rice demand rather
inelastic, compared to some other foods. For exantpé calorie elasticity with respect to pork
price is -0.11 in urban areas, and -0.13 in rurghs. A 50-percent increase in the price of pork
causes a 27 percent increase in undernutrition28tpercent in rural areas and 20 percent in

urban areas, 19 percent among the poorest quamile?4 percent among the richest quintile.

The above analysis suggests that nutrition intaké®useholds in rural areas are more
responsive to changes in expenditure than are holdsein urban areas. Likewise, the impacts
of income changes are more significant for low&eme households than for higher-income
households. On the other hand, urban and richesdimids are more responsive in lowering
their calorie consumption when food prices incraase are rural and poorer households,
respectively. These simulations show that bothmbhgnitude and the distribution of income
growth are important in reducing undernutritiorMiletnam. Encouragement of pro-poor growth
would help significantly in reducing malnutritiomse the poor people are more responsive to
increasing their calorie consumption as their ineontreases. At the same time, household
calorie consumption is highly responsive to foodgrchanges. In fact, an increase of equal
magnitude in both real expenditure and food priesslts in a net negative effect on household

nutrition. A 10-percent increase in both real expieme and food prices raises the undernutrition

35



rate by about 2 percent, while a 50-percent inereaises it by about 12 percent. Therefore,
policies aimed at curbing food price inflation, fpe@ularly in the prices of pork, will help to

improve household nutrition status.
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5.5. Expenditure Elasticities of Protein and Micronutrients

The finding that households tend to consume cakxpensive food when their income
increases, suggests that they increasingly prefaeother characteristics of food as their
income rise. One possibility is an increasing peaiee for protein and micronutrients. To
investigate this possibility, this section estinsaggpenditure elasticities of protein and
micronutrients, which together with the above asialpf calorie demand gives a more complete

picture of the relationship between household ire@md nutrition.

Although there have been many studies on the intpenditure elasticity for calories,
there are few studies of protein and/or micronatriscome/expenditure elasticities. Available
studies show a wide range of estimates of micraenttelasticities. For example, Pitt and
Rosenzweig (1985) found very low nutrient incomesétities, all below 0.03 for a wide variety
of nutrients (calories, protein, fat, carbohydratedcium, phosphorus, iron, vitamin A and
vitamin C) for Indonesian farm households. In casitr Bouis and Novenario-Reese (1997)’'s
study on Bangladesh estimated an elasticity ofd.8itamin C, and of 0.27 for iron. To the
author’s knowledge, there have been no estimatesabnutrient expenditure elasticities for

Vietnam.

Micronutrient deficiency is serious problem in \fiam. For example, Khan (2006)
estimated that about 15 percent of under five-yéauchildren suffered from Vitamin A
deficiency. Nhien et al (2008) estimated that ne@@d percent of under six-year-old children in
their sample had deficiency in two or more microeumts. Hop (2003) stated that approximately
53 percent pregnant women, 40 percent of non-prégmamen, and 45 percent of under five-

year-old children suffered from iron-deficiency ema in 1995.

This study estimates household consumption of preted micronutrients, based on the
food quantity consumption data in the 2006 VHLS&dFquantity is converted to protein and
micronutrient intakes using the conversion tablegetbped by the National Institute of Nutrition
[NIN] (1995). The total intakes of protein and naoutrients are adjusted for food without
guantity data, assuming that the prices paid fohemit of protein or micronutrient are the same
for food items without quantity information as thae for the food items in the same group with

guantity information.
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Table 10 summarizes per capita intakes of protethmaicronutrients. The rural
population consumes less protein and less micremitthan do urban households. There is a
clear trend showing that consumption of protein mmctonutrients increases when household
per capita expenditure rises. A person in quiftinsumes more than a person in quintile 1
about 72 percent more of protein, 78 percent mboaloium, 61 percent more of iron, 240
percent more of Vitamin A, 110 percent more of wita B1, 130 percent more of vitamin B2, 58

percent more of Vitamin B3, and 154 percent mor€itdmin C.

Table 10 also reports the prevalence of malnutritoVietnam, in terms of the
percentage of the population with less than thaired nutrient intake. The required nutrient
intake is calculated based on the Vietnam'’s nutrieguirements as reported in NIN (1995). The
table in NIN (1995) determines nutrient requirersdrdsed on age, sex and whether the work
performed is light, moderate or heavy. Using thfsimation, | calculate the nutrient
requirements per capita based on the age and sgposdion in the survey, assuming moderate
work load. Table 10 indicates that malnutritionViiletnam is severe, as over 70 percent of

Viethamese population consumes less than the szfjamounts of most micronutrients.
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Table 10: Per Capita Daily Protein and Micronutrient Consumption

Protein Mineral Vitamin
)
Calcium Iron A Bl B2 B3 C

(mg)  (mg) | (mcg) (mg) (mg) (mg) (mg)
Total 80.£ 395.4 12.€] 298.: 1.4t 0.71 14 A45:
Rura 78.4 382.t 12.5| 266.2 137 0.6€ 14t 411
Urbar 86.: 434 13.€| 393.¢ 1.6¢ 0.8: 15z 57.7
Red Riwer Delte 81 416.2 13.€f 292.7 1.5¢ 0.7¢ 15.1 604
North Eas 78.2 358.] 12.¢] 238.f 1.5z 0.6t 15 46.t
North Wes 65 293.¢ 10.¢| 147.: 1.1% 0.t 13%f 411
North Central Coa 71.1 353.4 112 225.& 1.21 0.5¢ 13.: 34
South Central Coe 76.€ 378.t 12 287 1.27 0.67 13.t 36.
Central Highlanc 73.€ 356.] 11.€] 2192 1.28 0.6 13.7 35.¢
South Eas 87.1 448.1 13.5] 408.¢ 1.6¢ 0.8/ 14¢ 51
Mekong River Delt 89.2 43% 13.2] 380.& 1.4z 0.7¢ 152 39
Quintile 1 58.7 285.¢ 9.6] 138.17 0.9¢ 04<¢ 11.t 27.¢
Quintile 2 71.€ 349.¢ 11.5| 221.8 1.1¢ 0.5¢ 132 35z
Quintile = 80.% 392.2 12.¢] 285.& 1.41 0.6¢ 147 41/
Quintile 4 89.2 435.¢ 14] 370.t 1.65 0.81 160 50.7
Quintile £ 100.7 5009.¢ 15.¢] 470.17 2.0z 1.01 17.¢ 70.€
Required amou 54.1 534.¢ 15.5| 528.f 1.0¢ 1.4&¢ 16.£ 68.¢
% of malnourishec 14.¢ 87.0 78| 880 311 978 730 832

* defined as percentage of population who has less than the required nutrient intake.
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Table 11: Regressions of Protein and Micronutrient I ntake

Protein Calcium Iron Vitamin A
Coef t Coef t Coef t Coef t

Log of PCE 1.3C 13.¢ 097 9.1 0.9¢ 104 49C 16.€
Log of PCE square -0.0€  -9.€ -0.0¢ -6.C -0.0¢ -6.¢ -0.2¢ -14.:
Price of

Rice 0.0 2.C 0.0z 1.1 0.0 24 -0.01 -0.z
Staples -0.0c  -4.& -0.0z -2.€ -0.0¢ -5.2 0.0C 0.1
Pork -0.1z -6.4 -0.1z -5t -0.1z -6.€ 0.13 2.7
Other meat: -0.0¢  -4.4 -0.07 -6.4 -0.0¢ -51 -0.1C -3.t
Poultry -0.0z -4.C -0.0¢ -3t -0.0¢ -4¢ -0.001 -0.7
Fish -0.07 -9.t -0.0¢ -3t -0.0¢ -5C -0.2C -8.:
Vegetable: 0.0C -0.t -0.01 -1.C 0.0C 0.t 0.0C -0.4
Fruit 0.0C -0.t 0.0C -0.7 0.0 0.7 0.0z 1.
Other foods -0.0c  -4.& -0.01 -21 -0.0z -4t -0.06 -4.:
Drink -0.0z -3.€ -0.0z -23 -0.01 -2& -0.01 -04
FAFH 0.1C 21 0.1z 24 0.0¢e 1z 0.06 Ot
Head's ac -0.0z -1.¢ -0.0z -11 -0.0z -1.€ 0.0 0.€
Household siz -0.1: -14.2 -0.2C -18.4 -0.1¢ -15.& -0.1¢ -7.E
Head's schoolin -0.01 -2.4 0.0Cc -0.€ -0.01 -1.& 0.0z 1.z
Women's schoolin -0.0¢ -7.F -0.0¢ -5 -0.0¢ -7.¢ -0.07 -4.7
Female hee -0.0z  -2.2 -0.01 -0.¢ -0.01 -1t -0.01 -0.7
Urbar 0.01 1.C 001 0.7 0.0C 01 01z 5.&
Minority 0.0t 6.C 0.0Cc 0.C 0.06e 6.2 -00t -1.¢
Infant proportiol -0.2¢ -8.1 -0.11 -2.& -0.28 -84 0.3t 4.2
Children proportio -0.08  -2.t -0.0¢ -1¢ -0.06 -34 0.1z 2¢
Elderly proportiol -0.1C  -7.1 -0.11 -6.2 -0.1z -8.2 -0.0c -0.7
Female proportic -0.0t  -3.2 -0.0t -2.7 -0.0t -3.C -0.0e -1t
Farming membe 0.0c 11.% 0.0 9.z 0.0 11 0.0C O0.€
Constar -1.5¢  -3.7 1.64 3.€ -1.8: -4t -18.1t -14.C
Number of ob 868: 868: 868: 868
R-squart 0.4t 0.3¢ 0.3¢ 0.44
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Table 11 (continued)

Vitamin B1 Vitamin B2 Vitamin B3 Vitamin C
Coef t Coef t Coef t Coef t

Log of PCE 1.4t 12.2 1.4i 12.2 1.02 11.C 2.6 7.4
Log of PCE square -0.0¢€ -8.4 -0.0¢ -8.2 -0.0¢4 -7.2 -0.12 -5.7
Price of

Rice (log 0.01 4.1 0.0 2.4 0.0z 2.2 0.0¢ 2.2
Staples (loc -0.01 -0.¢ -0.01 -1.E -0.0¢ -4.¢ 0.0z 0.7
Pork (log -0.1¢ -7.¢  -0.14 -5.&  -0.1c -7.C  -0.1¢ -2.7
Other meats (log -0.0¢ -2.S -0.07 -6.7 -0.0¢ -6.€ -0.11 -4.1
Poultry (log -0.04 -6.1  -0.0: -4.€  -0.0¢ -4.¢  -0.0¢ -4.€
Fish (log 0.01 0.€ -0.0¢ -2.5 -0.0¢ -71.2 -0.04 -1.t
Vegetables (lo¢ 0.01 1.2 0.0C -0.£ 0.0z 2.€ -0.0¢ -1.1
Fruit (log] 0.01 1.2 0.0C -0.£ 0.0C -04 0.0t 3.€
Otherfoods (log -0.0z -2.€ -0.01 -1.1 -0.0z -4.8 0.0z 1.1
Drink (log) -0.0Z -2.1  -0.0Z -3.C  -0.0Z -4.2 0.0t 2.4
FAFH (log) -0.1¢ -2.€ 0.0t 0.S 0.0¢ 14 -0.01 -0.1
Head's ac 0.0C -0.3 -0.0¢ -1.7 -0.0¢ -2.C 0.0z 0.t
Household siz -0.1¢  -14.t -0.2C -18.C -0.11 -12.¢ -0.22 -8.2
Head's schoolin 0.0C 0.1 0.0C 0.3 -0.01 -2.C 0.0¢ 1.¢
Women's schoolin -0.04 -6.2 -0.0¢ -7.€ -0.04 -7.2 -0.0z -1.1
Female hee -0.01 -1.1 -0.01 -1.1 -0.0z -3.2 0.0z 1.C
Urbar 0.0 3.2 0.0 3.C -0.01 -1.t 0.1z 4.6
Minority 0.07 5.€ 0.0z 1.7 0.0¢ 8.4 -0.0z -0.t
Infant proportiol -0.11 -2.7 0.01 0.2 -0.3¢ -10.¢ 0.04 0.4
Children proportio -0.0¢ -1.4 -0.01 -0.€ -0.0¢ -3.€ 0.04 0.7
Elderly proportiol -0.0¢ -4.4 -0.0¢ -4.4 -0.11 -7.7 -0.1z -3.C
Female proportic -0.04 -2.4 -0.04 -2.2 -0.0¢ -4.1 -0.04 -0.¢
Farming membe 0.0z 5.4 0.0z & 0.0 14.¢ 0.0z 3.4
Constar -6.4¢  -12.F -7.3¢ -14.1 -1.92 -4.7 -8.87 -5.t7
Number of ob 868: 868: 868: 868:
R-squart 0.47 0.51 0.41 0.31
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Table 11 reports OLS regressions of protein andanigrient consumption. The signs of
PCE are positive and significant in all regressiamplying a positive and significant
relationship between expenditure and protein aridemi consumption. The impact of the price
of rice is positive and significant for most nuiig. There are three possible reasons for this.
First, household may shift to buy the less pretéstaples such as corn and wheat, which are
richer in calcium and iron than rice, resultingamincrease in the intake of iron and calcium.
Second, rice has very little vitamins. Thus, amease in the price of rice leads to a substitution
toward meat, fish and vegetables, which are vitameim Third, a rise in the prices of rice might
have an income effect on food consumption, as bakrof Viethamese households grow rice.
Several studies have reported similar results. 8and Novenario-Reese (1997) found that the
rice prices had a positive impact on rural housgsioton intakes in Bangladesh. Pitt and
Rosenzweig (1985) found that grain prices havetpesimpacts on the consumption of calories,
calcium, iron, vitamin A and vitamin C of farm ha&llds in Indonesia, but the impact is

significant only for calcium and vitamin C.

The price elasticities of meat, fish, other foaas] drinks with respect to various
micronutrients are mostly negative and significdime prices of pork and fish have the largest
negative impact on the consumption of proteinssiaal and iron, while the prices of pork and
other meats (mainly beef) have the largest negatipacts on vitamin intakes. The price
elasticity of FAFH is found to be positive. Perhapsreasing the price of FAFH leads to more
home cooking and better micronutrient nutritiont,Xeaveats should be kept in mind when
interpreting the impact of the FAFH price becausthis study, that price is just the provincial

price deflator.

Household size has large, negative and statistisajhificant impacts on all
micronutrient consumption. Most studies (for exaenfsbdulai and Aubert 2004b) have found
similar results, which is closely linked with the-salled Deaton and Paxson paradox that in
most countries, and in particular in the pooresintoes, food demand decreases with household

size.

The schooling of the head has negative and sigmifionpacts on protein and Vitamin
B3, while women’s schooling has negative and sigaift impacts on all micronutrients, except

vitamin C. These results seem counter-intuitiveeione expects that better educated
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households have better nutrition knowledge, and tave better micronutrient status. Yet the
evidence on the impact of household schooling arsélbold nutrition is mixed. While Behrman
and Wolfe (1984) found significant impact of womgsthooling on micronutrient consumption,
Behrman, Deolalikar and Wolfe (1988) admitted tipaissible omitted variables bias the results
and cause an upward estimate of the impact of mstbehooling. It is difficult to accurately
observe and measure the range of women’s endowmsigctisas ability, motivation and
knowledge.” Abdulai and Aubert (2004b) found thamen’s schooling has positive and
significant impacts on micronutrient intakes bug thagnitudes of those impacts are small. In
contrast, studies such as Pitt and Rosenzweig [198&rd and Sanders (1980), Bouis and
Novenario-Reese (1997) and Honicke et al (200&)dawo significant impacts of education

(either women'’s or the head’s) on micronutrients.

There are some possible explanations for the negedlationship between nutrition and
women’s schooling in this study. First, better-eated households may prefer food taste or food
convenience rather than nutritional content. Seceddcated households may spend more on
non-food and less on food than less-educated holgseThird, as nutrition is seldom taught in
schools, higher years of schooling are not neciéggsacompanied by better nutrition
knowledge. Fourth, women with higher educationraoee likely to work away from home and

so spend less time on cooking.

The age of the head of the household has a negati/significant effect on Vitamin B3
but not on other micronutrients and protein. Hea#'s has a negative and significant impact on
Vitamin B3 and protein but not on other micronuttge The urban and minority variables
generally have positive coefficients. More speaeifi the urban dummy coefficient is
significant and positive for vitamin A, vitamin Blitamin B2 and vitamin C, while the ethnic

minority coefficient is significant and positiverfprotein, iron, vitamin B1, and Vitamin B3.

Households with higher shares of infants, childedderly and women generally have
lower micronutrient intakes per capita. The exaepts vitamin A: households with higher
proportion of children or infants have higher camgtion of vitamin A. Since vitamin A
deficiency is considered a serious issue for nm#liof children in the world, the positive relation
between children and infant proportion with vitammay reflect that households with larger
share of children/infant are more concerned abitammin A intake than the others.
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The number of farming household members positiaaly significantly affects the
intakes of all micronutrients except vitamin A. fssming households may have more access to
food than non-farming households (with all otheatdas controlled), they probably have better
nutrition intake. Moreover, physically demandingiiawork may require farmers to have more

need for protein and certain micronutrients, sughra@n.

Table 12 summarizes the expenditure and pricei@tsst of protein and micronutrients.
The demand for protein and micronutrients is mdastie for households in rural areas than for
those in urban areas, and for poorer househol@gipeto richer households). This trend is
consistent with the general Engel curve which stttat the demand for food of poorer
households is more elastic than that of richer @bakls. This paper’s estimates of micronutrient
expenditure elasticities are much higher than Baehrand Wolfe (1984)’s estimates, and more
in line with Bouis and Novenario-Reese (1992) amdidlai and Aubert (2004b).

44



Table 12: Protein and Micronutrient Expenditure and Price Elasticity

Protein Minerals Vitamins
Calciurr  Iron A B1 B2 PF C

Nutrient expenditure elasticity

Total 0.17 0.3¢ 0.3 0.8 0.4¢ 0.4¢ 0.3t 0.67
Rura 0.1¢ 0.3t 0.3¢ 0.8 0.4¢ 0.51 0.37 0.71
Urbar 0.1t 0.3C 0.2¢ 057 0.4 0.4: 0.31 0.5¢
Quintile 1 0.21 0.4C 04C 1.21 0.5¢ 0.5¢ 0.4z 0.8¢
Quintile 2 0.1¢ 0.3¢ 03¢ 0.97 0.5 0.5: 0.3t  0.7¢
Quintile & 0.17 03¢ 0.3 0.8z 0.4¢ 0.4¢ 0.3¢  0.6¢
Quintile 4 0.1¢€ 0.31 031 0.68 0.4z 0.4t 0.3z 0.6
Quintile £ 0.14 0.27 0.2¢ 037 0.3t 0.3¢ 0.2¢  0.4¢
Nutrient price elasticity

Rice 0.0z 0.0z 0.02 ins.  0.07 0.04 0.0z 0.0¢
Staples -0.0: -0.0z  -0.0: ins. ins. ins.  -0.0 ins.
Pork -0.12 -0.1z -0.1z 0.1z -0.1¢ -0.1¢ -0.1t -0.1¢
Other meat: -0.04 -0.0¢ -0.0¢ -0.1C -0.0¢ -0.07 -0.0¢ -0.11
Poultry -0.0Z -0.0z -0.0Z ins. -0.0¢ -0.0: -0.0¢ -0.0¢
Fish -0.07 -0.07 -0.07 -0.2C ins.  -0.0t -0.0¢t ins.
Vegetable: ins. ins, ins. ins. ins. ins. 0.0z ins.
Fruit ins ins ins ins. ins. ins. ins. 0.0t
Othei foods -0.0: -0.0¢ -0.0: -0.0¢ -0.0z ins. -0.0z ins.
Drink -0.02 -0.0z -0.0z ins. -0.0z -0.0z -0.0z 0.0f
FAFH 0.1c 0.1c ins ins. -0.1¢ ins. 0.0¢ ins.

Note: ins. = statistically insignificant
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5.6. Summary and Conclusion

This paper has presented a comprehensive anafysidooie and micronutrient
consumption in Vietnam using the 2006 householdesudata from that country. The data
suggest that food insecurity is a major problemariNe40 percent of the population are not
meeting their calorie requirements. In additiortaliy diversity is low, as nearly two-thirds of
calories are from cereals, primarily rice. Emplayparametric and non-parametric estimation
techniques, the paper examines the relationshipdeet household calorie consumption, per
capita household expenditure, and food prices @nam. The analysis indicates a positive and
significant relationship between per capita expemdiand per capita calorie consumption. This
is inconsistent with the view that income changegehittle effect on nutrient intakes, as found
in earlier studies such as Behrman and Wolfe (188d)Bouis and Haddad (1992). The mean
calorie elasticity is estimated at around 0.21-G@different parametric methods and 0.20 by a
non-parametric method. The finding of a positivd atatistically significant calorie elasticity
implies that income growth can alleviate underiotni although its impact on undernutrition is
much less than its impact on poverty. Lower-expemeigroups have relatively higher calorie
elasticities in all models. Therefore, economicvgiothat is pro-poor will help to reduce
undernutrition more effectively than a proportiomadrease of income by all groups. In a
simulation, undernutrition is found to be very r@sgpive to changes in income and in food
prices. For example, a 10 percent increase in iec@uuces the undernutrition head count index
in Vietham by 9 percent.

Note that when income increases, households tereptace cheap sources of calories
for more expensive ones. As a result, the priceatifries increases when income increases. This
suggests that a household not only increasesldseaonsumption with rising income, but also
tends to buy more expensive foods, which have higbelity, better taste and/or higher

amounds of micronutrients.

The impact of food prices on calorie consumptiondgative and significant for most
food items. The estimates imply that a 10 peraaerieiase in all food prices would increase the
undernutrition head count index by 11 percent. Bhiggests that lower food prices would
increase calorie intakes. The remarkable excejitime price of rice, which has a positive net

impact on calorie consumption. Rising rice pricasénnegative effects on the real income of

46



many households, particularly urban consumers. Kewdigher rice prices also have positive

impacts on farmers’ income, resulting in increasaldrie consumption in rural areas.

The paper also estimates protein and micronutelkasticities, an area often overlooked
in previous empirical studies. Estimates of mictoent elasticities are high, ranging from 0.3
for iron and calcium, to nearly 0.7 for vitamin 6da0.8 for vitamin A. These results imply that
income growth leads to highly significant increasenicronutrient intakes, particularly for

vitamin intakes.

This finding has important policy implications redeg the link between food prices and
nutrition in Vietnam. Overall, this result impliisat policies that raise income will considerably
improve calorie consumption in Vietnam, particyjaamong poor households. Therefore, pro-
poor growth and targeted measures toward poor holdsare important for improving the
nutrition status of Viethamese households. At Hraestime, curbing food price inflation is
necessary to preserve the achievements in nutfittom recent economic growth in Vietnam.
Yet, while overall food price increases can leadubstantial worsening in the households’
nutritional situation, an increase in the priceioé price has very little effect on undernutrition
prevalence, due to the “income effect”. Many dep#lg country governments use price control
on staple foods to guarantee food and nutritionrsgc In Vietnam, the government uses price
and export controls for rice with the view to pnegefood security. My results indicate that an
increase in rice price, in contrast, leads to higladorie and micronutrient consumption, and has
no negative impacts on the average householdiouatltstatus. It even results in a slight

reduction of the undernutrition prevalence rate agihe poor households.
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