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ABSTRACT 

A two-stage budgeting approach was applied to analyze the food demand in urban areas separated 

by geographical areas and classified by income groups. The demographically augmented Quadratic 

Almost Ideal Demand System (QUAIDS) was employed to estimate the demand elasticity. Data from 

the National Social and Economic Survey of Households (SUSENAS) in 2011 were used. The demand 

system is a censored model because the data contains zero expenditures and is estimated by employing 

the consistent two-step estimation procedure to solve biased estimation. 

The results show that price and income elasticities become less elastic from poor households to 

rich households. Demand by urban households in Java is more responsive to price but less responsive 

to income than urban households outside of Java. Simulation policies indicate that an increase in food 

prices would have more adverse impacts than a decrease in income levels. Poor families would suffer 

more than rich families from rising food prices and/or decreasing incomes. More importantly, urban 

households on Java are more vulnerable to an economic crisis, and would respond by reducing their 

food consumption. Economic policies to stabilize food prices are better than income policies, such as 

the cash transfer, to maintain the well-being of the population in Indonesia  
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INTRODUCTION 

The high
1
economic growth during the period 

from 1970 to 1994 caused Indonesia to be 

reclassified from a low income category country 

to a middle income category country. The GDP 

per capita was $1,124 in 1996. It dropped 

drastically to only $459 in 1998 because of the 

economic crisis. However, after the economic 

recovery, Indonesia’s economy has moved 

towards that of a middle income country. GDP 

per capita increased to $1,859 in 2007 and rose 

to $3,495 in 2011 (World Bank, 2012). As the 

fourth most populous country in the world, 

Indonesia has been experiencing rapid urban 

growth since the mid-1980s. The urban popu-

lation was only 22.4 percent in 1980, but had 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 This research was fully funded by DIKTI through a 

Fundamental Research Grant for the year 2014-2015 

grown to 35.91 percent in 1995. The proportion 

of people living in urban areas had increased to 

48 percent by 2005 and it has been more than 50 

percent of the total population since 2006 (at 

50.31 percent). The urban population is 

predicted to reach 60 percent by 2025 (Central 

Bureau of Statistics, 2011). 

Such rapid economic growth is usually 

accompanied by economic inequality. The Gini 

coefficients are widely used to measure income 

distribution. The rapid economic growth in 

Indonesia has been accompanied by a less than 

unequal distribution because o the pro poor 

strategy. Overall, for the 43 years from 1964 to 

2007 the Gini coefficient barely changed. The 

Gini coefficient of household expenditure was 

0.35 in 1964 and rose slightly to 0.37 in 2007 

(World Bank, 2012). Even while the Indonesian 

economy was undergoing a major transfor-
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mation, the Gini coefficient only fluctuated 

marginally with the range being from 0.32 to 

0.37 during the 1964-2007. The Gini coefficient 

was relatively stable during the next two 

consecutive years (2008 and 2009) by 0.37, but 

it increased to 0.38 and the 0.41 in 2010 and 

2014 respectively (Central Bureau of Statistics, 

2015).  The stability of the income distribution 

can also be illustrated by the share of the top 20 

percent to the bottom 40 percent of consumer 

household expenditures. This ratio barely moved 

from 2.33 in 1964 to 2.08 in 2005 (Mishra, 

2007). However, the ratio has increased in recent 

years. It was 2.86 in 2012 and became 2.91 in 

2014 (Central Bureau of Statistics, 2014). The 

Gini coefficient for urban areas was close to the 

national average. It was 0.34 in 1964, but 

increased to 0.36 in 1998 because of the 

economic crisis, and then decreased to 0.32 in 

2005 (Mishra, 2007). However, the Gini 

coefficient for urban areas recently increased. It 

was 0.37 during 2007 to 2009 but rose to 0.38 

and 0.43 in 2010 and 2014 respectively (Central 

Bureau of Statistics, 2015). In fact, the national 

Gini coefficient is primarily influenced by the 

urban Gini coefficient, because Indonesia’s 

urban population has increased rapidly over the 

last four decades. 

Economic growth and urbanization have 

contributed not only to an increase in incomes, 

but also to drastic changes in the composition of 

the food demand in Indonesia. The higher 

incomes contribute to a greater demand for more 

expensive sources of calories such as meat, fruit, 

vegetables, and processed food products. The 

proportion of total calories derived from low-

value sources of calories, such as starchy roots, 

has declined, while the proportion of total 

calories derived from high values foods such as 

meat, fish/sea food, fruit, vegetables and 

vegetable oil has increased during the 1961-2003 

period (Rada & Regmi, 2010). 

The monthly average budget share of cereals 

and tubers to the total food expenditure was 

17.56 percent in 1999 but it dropped slightly to 

12.88 percent in 2013. Monthly expenditure for 

fish, meat, eggs and milk, vegetables, fruit and 

oil and fats, as high value foods, to the total food 

expenditure were 22.12 percent in 1999 and 

increased steadily to 37.24 percent in 2014. 

However, the monthly average budget share of 

processed foods and beverage products to the 

total expenditure for food had increased sharply 

from 9.53 percent in 1999 to 39.06 percent in 

2014. 

Many previous empirical works on food 

demand studies in Indonesia have been con-

ducted, such as Jensen and Manrique (1998), 

Moeis (2003), Widodo (2004), Fabiosa et al., 

(2005), and Pangaribowo and Tsegai ( 2011).  

Jensen and Manrique (1998) with LA-AIDS 

(Linear Approximation Almost Ideal Demand 

System) used SUSENAS’s 1981, 1984 and 1987 

data, and classified households into income 

groups.  Households with a low or medium 

income were responsive to changes in income 

and prices. Households with a low income were 

responsive to income and price change for rice 

and fish only.  Moeis (2003) focused on the 

impact of the 1997/1998 economic crisis on the 

demand for ten food groups by comparing 

1996’s and 1999’s SUSENAS data using LA-

AIDS. He found that all households suffered 

from price increases. Widodo (2004) applying 

Linear Expenditures System (LES) indicated that 

household’s demand for fruit  was the least 

responsive to changes in expenditure while 

household’ demand for meat was the most 

responsive to changes in expenditure.  Fabiosa et 

al., (2005) with an incomplete demand system 

(LinQuad) using 1996’s SUSENAS data found 

that the demand for meat and fish had the 

highest price elasticity, and the demand for fruit 

and eggs-milk had a low price elasticity.  

Pangribowo and Tsegai (2011) uing Quadratic 

Almost Ideal Demand System (QUAIDS) with 

panel data from Indonesia’s Family Life Survey 

(IFLS) indicated that the rich households con-

sumed relatively more meats, snack and dried 

foods. By contrast, poor households consumed 

relatively more staple foods. Fahar et al., (2013) 

applied QUAIDS to investigate the demand at 

the provincial level, namely in South Sumatra in 

2013. The findings showed that the price 

elasticity for all the food groups were negative 

and ranged between -0.9 and -1.1. The price 

elasticity was  lower than expenditure elasticity.  

All of the previous studies are consistent in 

indicating an inelastic demand for both price and 

income but both elasticities vary considerably.    
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Regarding this income growth, the rapid 

urbanization and changes in consumption from 

low-value to high-value foods, it is important to 

estimate the demand for food in Indonesia. This 

study has several goals. The firstly, the purpose 

of this study is to estimate the demand for food 

from ten food groups encompassing cereals, fish, 

meat, eggs and milk, vegetables, fruit, oil and 

fats, prepared foods and drink, other foods and 

tobacco products in Indonesia. Secondly, 

because of differences in the income distribution 

and consumption patterns of households, it is 

also important to estimate the demand for food 

in separate areas, both in Java and outside Java, 

based on the income level. Thirdl, this study 

applies the new demand system model. Unlike 

most previous studies on food demand in 

Indonesia which used the LA/AIDS with a linear 

price index in the model except for Fabiosa et 

al., (2005) who used a LinQuad model and 

Pangribowo and Tsegai (2011) and Fahar et al., 

(2013) who used the QUAIDS model, this study 

uses QUAIDS but employs a non-linear price 

index. There are some advantages to using 

QUAIDS. First, LA/AIDS using a linear price 

index leads to inaccurate price and expenditure 

elasticities (Alston et al., 1994). Second, AIDS 

assumes that Engel’s curve is linear, so that the 

advantage of the QUAIDS model allows for a 

non-liner relationship in the estimation of the 

Engel curve (Banks et al., 1997).  

The rest of this paper is as follows. The food 

consumption pattern in urban Indonesia is 

highlighted in Section II.  The next section 

presents the model’s specifications, estimation 

procedures and data. Section IV discusses the 

findings of this study, including the simulation 

policy. The final section of this study discusses 

the conclusions and possible implications for 

policies regarding these results. 

FOOD CONSUMPTION PATTERNS IN 

INDONESIA 

Food expenditure was relatively high com-

pared to non-food expenditure in 1990, at 60.36 

and 39.64 percent respectively. However, food 

expenditure tended to decrease overtime and 

non-food expenditure increased during the 1990-

2005 period. Non-food expenditure has exceed-

ed food expenditure since 2011. The percentage 

for food expenditure generally decreased as the 

purchasing power of consumers increased. This 

indicated that food consumption in Indonesia  

followed the pattern of Engel’s law. 

Food expenditure has fluctuated over the 

period from 1999 to 2013. Food expenditure was 

55.3 percent of total expenditure in 1996 and 

rose sharply to 62.9percent in 1999 due to the 

impact of the economic crisis in 1997. However, 
food expenditure again decreased to 50.62 

percent by 2009, increased slightly to 51.43 

percent in 2010 and decreased slightly to 
50.66 percent in 2013 (Central Bureau of 

Statistics, various issues). On average, the total 

specific food expenditure to total expenditure 

varied over the 1999-2013 period. Cereals were 

dominant in the total food expenditure at the 

beginning of that period, but the percentage 

expenditures decreased. Meanwhile, prepared 

food and beverages have been steadily 

increasing and recently replaced cereals as the 

dominant food expenditure. Therefore, prepared 

food and beverages now dominate total food 

expenditure, followed by cereals, tobacco and 

betel, fish, vegetables, and eggs and milk. The 

expenditure on tobacco and betel also 

contributed a relatively high figure toward the 

monthly average per capita expenditure in 

Indonesia. The lowest food expenditure was for 

tubers, which account for less than 1% of total 

expenditure. This is not surprising as tubers, 

which include such items cassava and sago, are a 

low-value staple food in the Indonesian diet.  

Figure 1 shows food the expenditure on low-

value foods, such as cereals and tubers vs. high-

value foods such as fish, meat, eggs and milk, 

vegetables, fruit and oil and fats over the period 

from 2000 to 2013. Expenditure on low-value 

foods, as a percentage of the total food 

expenditure was relatively high at 26 percent in 

2000, but it tended to decrease over time and it 

was less than 20 percent in 2013. Expenditure on 

high-value food, as a percentage of the total food 

expenditure was more than 40 percent in 2000. 

This decreased slightly over the 2001-2011 

period, and was approximately 36 percent on 

average in the last 2 consecutive years. 
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Figure 1. Percentage of Low and High-Value Food Expenditure to Food Expenditure, Indonesia, 2000-2013 

Note: Low-value foods consist of cereals and tubers, high-value foods consist of fish, meat, eggs and milk, 

vegetables, legumes, fruit, and oil and fats, other foods consist of beverages, spices, miscellaneous food 
items, prepared food and beverages, and tobacco consists of tobacco and betel. 

Source: Statistical Yearbook of Indonesia, Central Bureau of Statistics, various issues 

MODEL SPECIFICATION AND DATA 

1.  Model Specification and Estimation 

Procedures 

This study investigates the food demand in 

Indonesia for ten food groups. However, a full 

demand system for these ten food groups needs 

to estimate a large number of parameters. 

Therefore, this study uses a two-stage budgeting 

approach in order to reduce the number of 

parameters to be estimated. In the first-stage 

budgeting, the total expenditure is allocated 

between food and non-food commodities. Food 

expenditure is then allocated between the ten 

food groups in the second-stage budgeting. 

Weak separability is important for multiple 

stage budgeting in demand system’s analysis. If 

food is assumed to be weakly separable from 

non-food, then the consumers’ utility 

maximization decision can be decomposed into 

several budget stages procedures (Deaton & 

Muellbauer, 1980). Because this study applies 

the two-stage budgeting procedure, in the first- 

stage budgeting, the study estimates the demand 

for food and non-food items. Then, it estimates 

the demand for each of the ten food groups in 

the second-stage budgeting.  

There are two broad groups of goods for the 

first stage of the demand system namely food 

and non-food items. The functional form for the 

first-stage demand system is from Working 

(1943)-Lesser (1963) to estimate the demand 

elasticity for food as: 
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where67 and 8 are commodities, !" is the share of 

total expenditure allocated to the 7th commodity, 

9+ is the price of the 8th commodity, ) is the 

household’s expenditure on commodities, :2 is 

the demographic variable consisting of the 

household’s size, the educational level of the 

head of the household (years of schooling), the 

age of the household’s head, the gender of the 

household’s head, and two quarter dummy 

variables (quarter 2 and 3).  

The uncompensated (Marshallian) price 

;<"+=6and expenditure elasticities ;<"= can be 

derived from equation (1) as follows: 
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<78#*78!7>!78 (2)  

<"# ? &
.

@A
B6$"C (3) 

!78 is the Kronecker Delta. If 7D8 then it is zero 

and unity otherwise. The own-price, cross-price 

and expenditure elasticities are evaluated at 

sample means. This study uses Engle’s function 

to estimate income elasticity because the 

Working-Lesser model does not provide a direct 

estimate of it as follows: 

 '() # E% & E.'(F & G'(H & 

I"2
,
2-. J4 & K" (4) 

where ) is the household’s expenditure on food, 

F is the total expenditure on food and non-food 

items, H is the price index of food, and J46are 

the demographic variables that are the same as 

previously defined in equation (1). Following 

Chern et al., (2003), the income elasticity is 

estimated as: 

<L#<" E. (5) 

For the second-stage demand system, the 

Quadratic Almost Ideal Demand System 

(QUAIDS) developed by Banks et al., (1997) is 

used. The QUAIDS has the properties of both a 

flexible functional form and a non-linear Engel 

function. The QUAIDS model is: 

!7#M7&8#?(N78OP/0&Q7'(RS;H=&"7

TH;'(RSH=U&V7 (6) 

where 7 and 8 are goods, !" is the share of total 

expenditure allocated to the 7th good, 9+ is the 

price of the 8th good, R is the household 

expenditure on goods in the system, S;H= is the 

price index defined as WX S H # MY &

M"
,
"-. '(9" & Z[\ N"+

,
+-.

,
"-. '(9"OP/0, T;H= 

is the Cobb-Douglas price aggregator given by 

H#7#?(97Q7, N78, Q7, and6"7 are parameters to 

be estimated, and V" is an error term.  

"7 = 0 for all 7 in the system equation (6), the 

QUADS collapses to the Almost Ideal Demand 

System model (AIDS) (Deaton & Muellbauer, 

1980). We did incorporate demographic 

variables into the intercept in equation (6). These 

demographic variables are the same as those in 

the Working-Leser model. The expenditure 

variables in equation (6) are endogenous 

variables. To solve the endogeneity problem, 

this study follows the procedures proposed by 

Blundell and Robin (1999) using instrumental 

variables. The properties of the neoclassical 

demand theory consisting of adding-up, 

homogeneity and Slustky’s symmetry can be 

imposed on equation (6) by restricting its 

parameters (Banks et al., 1997). The adding-up 

restriction is given by I"Y
,
"-. # ?; I"2

,
"-. #

7#?(N78#Z; 7#?(Q7#Z; and 7#?("7#Z; 

homogeneity is imposed as N"+
,
-. # Z for any 

7; and Slutsky’s symmetry is defined by N"+ #

N+", 7 D 8[  

This study uses SUSENAS containing some 

zero expenditure. This would imply that the 

dependent variables are the limited dependent 

variables or the censored model in the demand 

system, and cause biased estimation. This study 

employs the consistent two-step estimation 

procedure for a system of equations with limited 

dependent variables (Shonkwiler & Yen, 1999). 

The first step is to estimate a probit regression to 

determine the probability of buying a given type 

of food. The probit regression for food demand 

is (Pan et al., 2008): 

F7]#?^_##;`a$bc= (7) 

F7]#Z^_#?>#;`a$bc= (8) 

where6`a is a vector of explanatory variables 

and bc is the vector of estimated parameters  

The explanatory variables in the first step 

include the logarithms of the prices of the ten 

food groups, the logarithms of total household 

expenditure, both for food and non-food items, 

and the demographic variables previously 

defined in the Working-Lesser model.  

The next step included the cumulative 

distribution function and the probability 

distribution function in the QUAIDS. Therefore, 

the QUAIDS model used in this study was 

(Shonkwiler & Yen 1999): 

!7#dM7&8#?(N78'(98&Q7'(RSH&"7TH;R

SH=U&V7e#[&f7$;[=&57 (9) 

= and ;$= are Cumulative Distribution Function 
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(CDF) and Probability Distribution Function 

(PDF), respectively. 

In a conventional model without censoring, 

the adding-up condition holds in the right-hand 

side of system equation (9). However, with a 

censoring model, the right-hand side of system 

equation (9) does not add up to unity across all 

the equations of the demand system and the 

adding-up condition does not hold. As a result, 

the second step estimation of the system 

equation in the demand system should be 

estimated on the entire (6equations (Yen et al., 

2002).  

The Marshallian price elasticity of the 

QUAIDS model is calculated as follows: 

g78#?h7N78>;Q7&U"7TH'(RSH=M7_&8#?

(N78'(98>"7Q8Ti;'(RSH=U#76>!78  

.....(10) 

The expenditure elasticity of the QUAIDS 

model can be calculated as: 

g7#?&?h7B6Q7&U"7Ti'(RSiC#7 (11) 

!78 is the Kronecker delta (1 if 7#8 and 0 

otherwise). 

Because this study applies the second stages 

budgeting, the demand elasticities in the second-

stage budgeting are conditional on total food 

expenditures in the first-stage budgeting. 

Following Edgerton (1997), unconditional 

price6;$"+= and expenditures ;j"= elasticities are 

calculated as: 

$"+ # g"+ & g"B!+ &<"+ !+C (10) 

$" # g" <" (11) 

where g"+ is the conditional price elasticity, g" is 

the conditional expenditure elasticity for 8th food 

groups in the second-stage budgeting, <"+ is the 

price elasticity of food in the first-stage 

budgeting, !+ is the expenditure share of 8th 

food groups, and <" is the unconditional 

expenditure elasticity for food in the first-stage 

budgeting.  

Finally, economists are concerned about 

income elasticity instead of expenditure 

elasticity, being the main economic policy. The 

income elasticity of food for the 7th commodity 

is given by (Park et al., 1996; Zheng & 

Henneberry, 2010): 

k" # $" <L (12) 

where k" is the unconditional expenditure elasti-

city for the 7th commodity within the food 

groups in the second-stage budgeting, and <Lthe 

income elasticity of food in the first-stage 

budgeting. 

The last step in this study is to use the 

calculated demand elasticity to estimate the 

expected changes in demand for the food groups 

being studied. It is a fact that the food consumed 

is affected by changes in a particular food’s price 

and/- or the per capita food expenditure through 

the interdependent demand relationship. The 

relative changes in food demand are associated 

with the relative changes in food prices and 

income, and can be formulated as (Shan, 1988; 

Zheng & Henneberry, 2012): 

WX1l#8El8mWX98&%lmWXF (13) 

wherem WX 12 # m12n12is the percentage change 

in food demand of food group k, m WX 9+ #

m9+n9+represents the percentage change in the 

price of  food group j and m WX F # mFnF denotes 

the percentage change in household income.  

2. Data 

The data set for this study was collected 

from the National Social and Economic Survey 

of Households in Indonesia (SUSENAS). The 

Central Bureau of Statistics CBS) conducts the 

SUSENAS survey every year. However, 

expenditure questions are collected every three 

years and SUSENAS 2011 was the latest 

expenditure survey. For this study, the data 

included the household survey from quarter 1 to 

quarter 3 and only households in urban areas of 

Java and outside Java were used. The total 

number of households in urban areas was 

88,049. This comprised of 39,257 households in 

urban areas of Java, and 48,792 on other islands. 

The households were then regrouped based on 

their income levels, consisting of low, middle 

and high incomes. Following the Central Bureau 
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Statistics (CBS), 40 percent of the lowest 

expenditure households were classified as low 

income (poor households), 40 percent of those 

with a medium household expenditure were 

considered to be middle income (medium 

households) and 20 percent with the highest 

household expenditure were classed as high 

income (rich households). 

This study used SUSENAS 2011 and 

consisted of 215 food commodities. The CBS 

classifies food consumption into 14 food groups. 

For the purpose of this study, we regrouped the 

14 groups to form our 10 food groups, according 

to their similar nutritional components. The 10 

food groups consisted of: (1) Cereals encom-

passing cereals and tubers; (2) fish; (3) meat; (4) 

eggs and milk; (5) vegetables; (6) fruit; (7) oil 

and fats encompassing oils and fats and legumes; 

(8) prepared food and drinks encompassing 

beverages and prepared food; (9) other foods 

encompassing spices and miscellaneous foods; 

and (10) tobacco products. Non-food expen-

diture consisted of 6 commodity groups 

encompassing housing and household facilities; 

goods and services; clothing, footwear and 

headgear; durable goods; taxes and insurance; 

and parties and ceremonies. 

The SUSENAS provided information on 

prices for each food commodity. The weighted 

average of prices within groups using the budget 

share as a weight was used to calculate the 

aggregate price for each food group (Moschini, 

1995). If missing or unreported aggregate prices 

existed, these prices were calculated by 

regressing the observed prices on regional 

dummies, seasonal dummies, and income 

(Jensen & Manrique, 1998). Total household 

expenditure was used as a proxy for income 

(Deaton, 1996; Moeis, 2003).  

In the first-stage budgeting, this study 

estimated the demand for food and non-food 

items. Monthly food and non-food expenditure 

data were used to estimate the food and non-

food spending in the first-stage budgeting. 

However, the SUSENAS does not provide 

information about prices for non-food 

expenditure. Following the study of Jensen and 

Manrique (1998), this study used the consumer 

price index for non-food items. The aggregate 

price for the non-food commodity group was 

calculated using an average of the consumer 

price index for non-food items in each province. 

If a province had more than one city, the 

aggregate price for the non-food items in each 

province was calculated as the average price for 

those cities. 

Table 1 describes the summary statistics for 

urban households both in Java and outside Java. 

The most expensive food is meat and the least 

expensive is prepared food for both urban Java 

and the other islands, but on average the prices 

for all the food groups are more expensive on 

Java than on the other islands. The largest share 

of the budget is spent on prepared food and 

drinks, both in urban areas on Java and outside 

Java, then comes cereals. These statistics 

indicate that urban households consume mostly 

“fast foods” and the budget share for cereals, 

including rice, is relatively high because rice is a 

staple food in Indonesia. Food expenditure in 

urban areas outside Java are higher than those in 

urban areas on Java. 

RESULTS AND DISCUSSION 

1. Demand Elasticity 

The Working –Leser model for the first-

stage budgeting, consisting of food and non-food 

commodity groups, was estimated using the 

Ordinary Least Squares (OLS) method. Food 

demand in the first-step demand system was run 

separately for the different income groups for 

both urban areas in and outside Java. Then, the 

price and expenditure elasticity for food was 

calculated from the estimated parameter of the 

Working-Leser model using equations (2) and 

(3). Finally, the expenditure elasticity obtained 

from the Working-Leser model and Engle’s 

function could be used to derive income 

elasticity by applying equation (5)
2
. The first-

step demand system provides an unconditional 

price and expenditure elasticity for food in the 

first-stage budgeting. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 The estimations and results in the first-stage budgeting are 

available upon request.  
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The price, expenditure and income elasti-

cities of the ten food groups in the first-step 

demand system across the income levels for both 

urban areas on and outside Java are represented 

in Table 2. The price, expenditure and income 

elasticities vary according to income levels in 

both areas. As expected, all the own-price 

elasticities for food are negative and inelastic 

across income levels in the urban areas in and 

outside Java. Poor households in all urban areas 

are more responsive to prices than rich 

households. However, own-price elasticities in 

the urban areas of Java are higher than those in 

urban areas on other islands, across all income 

levels. All food expenditure and income 

elasticities are positive but inelastic. Like price 

elasticitiy, expenditure and income elasticities 

become more inelastic moving from poor 

households to rich households in both sets of 

urban areas. 

The demand system in the second-stage 

budgeting consisted of food groups encom-

passing cereals, fish, meat, eggs and milk, 

vegetables, fruit, oil and fats, prepared food and 

drinks, other foods and tobacco products. 

SUSENAS’s 2011 results provided some zero 

expenditure for a given food type from its survey 

of urban areas. 

Table 2.  Price, Expenditure and Income Elasti-
cities of Food Demand by Income 

Groups,the First-Stage Demand, Urban 

Indonesia, 2011 

Table 1. Summary Statistics, Urban Households, Indonesia, 2011 

 

Urban Households 

in Java 

Urban Households 

outside Java 

  Mean Mean 

  Price of food (rupiah) 

Cereals 6,124.87 7,054.77 

Fish 8,384.03 13,895.24 

Meat 13,972.57 15,577.58 

Eggs and milk 1,991.54 2,932.75 

Vegetables 7,398.76 8,657.63 

Fruit 8,039.84 9,476.24 

Oils and Fats 2,521.88 2,984.58 

Prepared food and drinks 1,092.66 1,255.36 

Other foods 7,018.25 8,151.63 

Tobacco Products 20,409.06 27,180.85 

  Food share 

Cereals 0.1608 0.1665 

Fish 0.0524 0.1250 

Meat 0.0383 0.0364 

Eggs and milk 0.0590 0.0598 

Vegetables 0.0758 0.0902 

Fruit 0.0413 0.0454 

Oils and Fats 0.0757 0.0582 

Prepared food and drinks 0.3582 0.2703 

Other foods 0.0458 0.0419 

Tobacco Products 0.0928 0.1064 

  Socio Demographic Variables 

Household size 3.70 4.08 

Age of household’s head 47.51 45.17 

Education of household’s 
head 

9.19 10.12 

Food expenditure 265,705.03 346,623.11 

Total expenditure 2,571,513.57 3,140,359.54 

Source: Estimated using the 2011 SUSENAS 
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Income level 
Own-Price 

Elasticity 

Expenditure 

Elasticity 

Income 

Elasticity 

Java 

   Low income -0.9918 0.8659 0.7345 

Middle income -0.9347 0.7580 0.5429 

High Income -0.8350 0.5064 0.1548 

Outside Java 
   Low income -0.9511 0.8629 0.7280 

Middle income -0.9107 0.7526 0.5405 

High Income -0.8540 0.4987 0.1380 

Source: Estimated using the 2011 SUSENAS 

The zero expenditure for cereals, fish, meat, eggs 

and milk, vegetables, fruit, oil and fats, prepared 

foods and drinks, other foods and tobacco 

products were 4.35 percent, 15.54 percent, 51.60 

percent, 14.62 percent, 7.86 percent, 23.25 

percent, 6.57 percent, 0.21 percent, 4.45 percent, 

and 37.36 percent respectively. In order to avoid 

any bias estimated parameters because of a zero 

observation in the demand system, the consistent 

two-step estimation procedure was employed. In 

the first-step estimation, the probit model was 

applied to estimate the studied food groups 

separately, using the maximum likelihood to 

calculate the CDF and PDF. In the second-step 

estimation, the food demand for the ten food 

groups was estimated by including the CDF and 

PDF into the QUAIDS, using a Full Information 

Maximum Likelihood estimation (FIML) with 

the imposition of homogeneity and symmetry 

conditions. 

The AIDS assumes that Engel’s curve is 

linear for income but the QUAIDS allows for a 

quadratic term in the estimation of this curve. 

Among the 60 estimated values of the quadratic 

Engle curve, 59 coefficients were statistically 

significant at the 10 percent or lower levels. 

These results indicated that the QUAIDS model 

was appropriate, and a superior model to the 

AIDS model in estimating the food demand 

system in Indonesia across income levels.
3
 

Table 3 and 4 report the conditional price 

and expenditure elasticities for the ten food 

groups studied, across income levels both in 

urban areas in and outside Java
4
. All own-price 

elasticities are negative across the income strata 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 The estimations and results in the second-stage budgeting 

are available upon request 
4 The cross-price elasticities are not reported to conserve 

space and are available upon request 

and the results are consistent with the economic 

theory. As expected, poor households in urban 

areas in and outside Java are more responsive to 

price changes. All conditional expenditure 

elasticities are positive across the income strata. 

Like own-price elasticities, rich households are 

less responsive to expenditure changes than poor 

households. 

According to the two-stage budgeting 

approach in estimating demand elasticity, the 

price and expenditure elasticities for the studied 

food groups in the second-stage budgeting were 

conditional upon both the price and expenditure 

elasticities in the first-stage budgeting. There-

fore, the demand elasticities in this study were 

unconditional demand elasticities, and were 

calculated using equations (10), (11) and (12). 

Unconditional prices, expenditure and 

income elasticities for the ten food groups for 

the urban areas in Java are shown in Table 5. All 

the own-price elasticities are negative and these 

results are consistent with the demand theory. 

The own-price elasticities are inelastic for the 

medium to high income groups, but meat, eggs 

and milk, fruit, prepared food and drinks and 

tobacco products are elastic for the lower income 

group. Cereals, with rice as one subgroup, are 

highly responsive to price changes for low 

income households, but are less responsive to 

price changes for higher income households. 

These findings are similar to previous studies, 

such as Jansen and Manrique (1998), Moies 

(2003), Pangaribowo and Tsegai (2011). The 

demands for high-value foods such as fish, meat, 

eggs and milk, vegetables, fruit, and oil and fats 

are more sensitive to price changes than other 

food groups across the income levels. Meat, as 

the most expensive food, is inelastic for rich 

households but it is elastic for poor households. 

In general, lower income households are more 

responsive to price changes than those higher 

income households. 



172 Journal of Indonesian Economy and Business May 

Table 3.  Conditional Own-Price and Expenditure Elasticity by Income Groups, The Second-Stage 

Demand, Urban Java, Indonesia, 2011 

Food Group 
Own-Price Elasticity 

 
Expenditure Elasticity 

Low Middle High 
 

Low Middle High 

Cereal -0.8341 -0.4928 -0.5221 
 

0.8679 0.8358 0.8057 

Fish -0.9616 -0.7942 -0.6677 
 

0.6930 0.8820 0.8325 

Meat -1.0012 -0.5541 -0.5866 
 

1.0531 0.6067 0.6686 

Eggs and milk -1.0042 -0.8290 -0.8088 
 

0.6432 0.9271 0.8216 

Vegetables -0.7960 -0.8790 -0.8395 
 

0.6940 0.9338 0.7952 

Fruit -1.0795 -0.8314 -0.7122 
 

0.9630 0.6007 0.6248 

Oils and fats -0.8933 -0.9752 -0.9548 
 

0.7883 0.8841 0.9269 

Prepared food and drinks -1.0199 -0.9783 -0.9449 
 

1.3043 1.2634 1.2872 

Other foods -0.7255 -0.6798 -0.6703 
 

1.1316 0.9734 0.9168 

Tobacco Products -1.0035 -0.8877 -0.9422 
 

0.9784 0.9634 0.9819 

Source: Estimated using the 2011 SUSENAS 

 

Table 4.  Conditional Own-Price and Expenditure Elasticity by Income Groups, The Second-Stage 

Demand, Urban Off Java, Indonesia, 2011 

Food groups 
Own-Price Elasticity 

 
Expenditure Elasticity 

Low Middle High 
 

Low Middle High 

Cereal -0.4979 -0.7834 -0.6511 
 

1.0104 0.9239 0.8939 

Fish -0.6106 -0.7550 -0.7455 
 

0.9952 0.9629 0.8889 

Meat -0.4057 -0.9261 -0.8945 
 

0.7237 0.7586 0.7076 

Eggs and milk -0.6724 -0.8414 -0.8128 
 

0.9028 0.8979 0.8654 

Vegetables -0.7688 -0.6539 -0.7145 
 

0.8726 0.7451 0.6254 

Fruit -1.0452 -0.8394 -0.7260 
 

0.8965 0.7376 0.8087 

Oils and fats -0.8442 -0.8841 -1.0360 
 

0.8568 0.7783 1.1482 

Prepared food and drinks -0.8383 -0.8326 -0.8809 
 

1.2599 1.3501 1.2919 

Other foods -0.4900 -0.6965 -0.7133 
 

1.1862 1.3434 1.1310 

Tobacco Products -0.9258 -0.6587 -0.8884 
 

0.9482 0.8919 0.9568 

Source: Estimated using the 2011 SUSENAS   

 

Table 5.  Unconditional Own-Price and Expenditure Elasticity by Income Groups, The Second-Stage 

Demand, Urban Java, Indonesia, 2011 

Food Groups 
Own-Price Elasticity  Expenditure Elasticity  Income Elasticity 

Low Middle High  Low Middle High  Low Middle High 

Cereal -0.833 -0.485 -0.509  0.751 0.634 0.408  0.552 0.344 0.063 

Fish -0.961 -0.791 -0.659  0.600 0.669 0.422  0.441 0.363 0.065 

Meat -1.001 -0.552 -0.580  0.912 0.460 0.339  0.670 0.250 0.052 

Eggs and milk -1.004 -0.825 -0.797  0.557 0.703 0.416  0.409 0.381 0.064 

Vegetables -0.796 -0.875 -0.832  0.601 0.708 0.403  0.441 0.384 0.062 

Fruit -1.079 -0.830 -0.706  0.834 0.455 0.316  0.612 0.247 0.049 

Oils and fats -0.893 -0.971 -0.947  0.683 0.670 0.469  0.501 0.364 0.073 

Prepared food and drinks -1.016 -0.948 -0.860  1.129 0.958 0.652  0.829 0.520 0.101 

Other foods -0.725 -0.677 -0.665  0.980 0.738 0.464  0.720 0.401 0.072 

Tobacco products -1.003 -0.881 -0.929  0.847 0.730 0.497  0.622 0.396 0.077 

Mean -0.931 -0.784 -0.748  0.789 0.672 0.439  0.580 0.365 0.068 

Source: Estimated using the 2011 SUSENAS 
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With the exception of prepared food and 

drinks for low income households, all the 

unconditional expenditure elasticities are 

positive but inelastic. However, the main 

concern of economic policies is income 

elasticity instead of expenditure elasticity. All 

income elasticities are positive but inelastic 

(necessity goods) and relatively stable across the 

income levels. Prepared food and drinks are the 

most responsive to income changes for all 

income levels. The income elasticity of the 

cereal group, as a staple food, is relatively low 

compared to other food groups across the 

income strata. Most of the high value foods such 

as fish, meat, eggs and milk, vegetables, fruit, 

and oil and fats are less sensitive to income 

changes across income levels compared to the 

other food groups. Broadly speaking, income 

elasticity becomes more elastic as it moves 

towards the lower income households. 

Unconditional demand elasticities for the 

urban areas outside Java are shown in Table 6. 

Like urban areas in Java, all the own-price 

elasticities are negative and inelastic with the 

exception of fruit and oils and fats for the low 

and high income groups respectively. Higher 

income households are less responsive to price 

changes than the lower income households. 

Cereals, as a staple food, are less responsive to 

price changes for low income households, but 

become more responsive to price changes when 

moving towards higher income households. 

Meat is inelastic for poor households but it is 

elastic for higher income households. The 

demand for rice for urban families outside Java 

is less responsive to price changes compared to 

urban families in Java. Estimated own-price 

elasticities for high-value foods such as fish, 

eggs and milk, vegetables, fruit, and oil and fats 

in urban areas outside Java are less sensitive to 

price changes compared to urban areas on Java 

across all income levels. In general, urban 

households outside Java generally show less 

own-price elasticity than urban households on 

Java. 

All food groups have income elasticities 

which are smaller than unity (necessity goods). 

Like Jansen and Manrique (1998), income 

elasticity becomes more elastic as it moves 

toward the  lower income households.  Prepared 

food and drinks are the most responsive to 

income changes for all income levels. The 

income elasticity of the cereal group is more 

elastic moving from higher to lower income 

households. More importantly, the demand for 

cereals in urban areas outside Java is more 

responsive to income changes than those urban 

areas in Java. Fish, meat, eggs and milk, 

vegetables, fruit, and oil and fats, as high value 

foods, mostly have income elasticities which are 

smaller than those of the other food groups. 

However, the income elasticities of those high 

value foods for urban areas outside Java are 

generally higher than for the urban areas on 

Java. In general, urban households outside Java 

are more responsive to income changes than 

urban households on Java. 

 

Table 6.  Unconditional Own-Price and Expenditure Elasticity by Income Groups, The Second-Stage 

Demand, Urban Outside Java, Indonesia, 2011 

Food Groups 
Own-Price Elasticity  Expenditure Elasticity  Income Elasticity 

Low Middle High  Low Middle High  Low Middle High 

Cereal -0.488 -0.771 -0.636  0.872 0.695 0.446  0.635 0.376 0.062 

Fish -0.604 -0.744 -0.729  0.859 0.725 0.443  0.625 0.392 0.061 

Meat -0.405 -0.923 -0.888  0.624 0.571 0.353  0.455 0.309 0.049 

Eggs and milk -0.670 -0.836 -0.802  0.779 0.676 0.432  0.567 0.365 0.060 

Vegetables -0.764 -0.648 -0.705  0.753 0.561 0.312  0.548 0.303 0.043 

Fruit -1.044 -0.836 -0.720  0.774 0.555 0.403  0.563 0.300 0.056 

Oils and fats -0.841 -0.880 -1.029  0.739 0.586 0.573  0.538 0.317 0.079 

Prepared food and drinks -0.823 -0.800 -0.814  1.087 1.016 0.644  0.791 0.549 0.089 

Other foods -0.487 -0.692 -0.708  1.024 1.011 0.564  0.745 0.546 0.078 

Tobacco Products -0.921 -0.650 -0.873  0.818 0.671 0.477  0.596 0.363 0.066 

Mean -0.705 -0.778 -0.790  0.833 0.707 0.465  0.606 0.382 0.064 

Source: Estimated using the 2011 SUSENAS 
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2. Policy Simulation  

The estimated price and income elasticities 

were then used to analyze the impact of changes 

in prices and income on tahe demand for food. 

This study used equation (13) to the estimate the 

change in demand for the studied food groups 

across income levels. Three scenarios were 

considered for simulating the effect of price and 

income changes on demand for the studied 

foods. Scenario 1 considered an increase of 10 

percent in the price of all the studied food 

groups, while holding incomes constant. 

Scenario 2 considered a decrease in income of 

10 percent , assuming the price of food did not 

change. The last scenario involved increasing the 

price of all the studied food groups by 10 percent 

and decreasing incomes by 10 percent 

simultaneously. The last scenario represents an 

economic crisis, marked by falling incomes and 

the rising price of goods. The simulation was 

expected to give information on who would be 

most affected by the increase or decrease in 

prices and incomes. The results of this 

simulation are expected to provide important 

information about formulating food policies and 

welfare analysis to government. The simulation 

results are reported in Tables 7 and 8. 

 

Table 7. Effect of change in price and income on food demand, Urban Java, 2011 

 
Scenario 1 

 
Scenario 2 

 
Scenario 3 

 
Low Middle High 

 
Low Middle High 

 
Low Middle High 

Cereals -0.084 -0.046 -0.058 

 

-0.055 -0.034 -0.006 

 

-0.140 -0.080 -0.065 

Fish -0.056 -0.076 -0.065 

 

-0.044 -0.036 -0.007 

 

-0.101 -0.112 -0.072 

Meat -0.104 -0.023 -0.040 

 

-0.067 -0.025 -0.005 

 

-0.171 -0.048 -0.045 

Eggs and milk -0.045 -0.078 -0.064 

 

-0.041 -0.038 -0.006 

 

-0.086 -0.116 -0.070 

Vegetables -0.038 -0.086 -0.052 

 

-0.044 -0.038 -0.006 

 

-0.082 -0.125 -0.059 

Fruit -0.095 -0.006 -0.029 

 

-0.061 -0.025 -0.005 

 

-0.157 -0.031 -0.034 

Oils and fats -0.080 -0.079 -0.067 

 

-0.050 -0.036 -0.007 

 

-0.130 -0.115 -0.075 

Prepared food and drinks -0.089 -0.092 -0.069 

 

-0.083 -0.052 -0.010 

 

-0.172 -0.144 -0.079 

Other foods -0.082 -0.072 -0.074 

 

-0.072 -0.040 -0.007 

 

-0.153 -0.112 -0.081 

Tobacco Products -0.097 -0.088 -0.081 

 

-0.062 -0.040 -0.008 

 

-0.159 -0.127 -0.089 

Source: Estimated using the 2011 SUSENAS 

 

Table 8. Effect of change in price and income on food demand, Urban Off Java, 2011 

 
Scenario 1 

 
Scenario 2 

 
Scenario 3 

 
Low Middle High 

 
Low Middle High 

 
Low Middle High 

Cereals -0.049 -0.080 -0.071 

 

-0.063 -0.038 -0.006 

 

-0.112 -0.117 -0.077 

Fish -0.020 -0.082 -0.072 

 

-0.063 -0.039 -0.006 

 

-0.083 -0.121 -0.078 

Meat 0.172 -0.046 -0.042 

 

-0.045 -0.031 -0.005 

 

0.126 -0.077 -0.047 

Eggs and milk -0.055 -0.075 -0.065 

 

-0.057 -0.037 -0.006 

 

-0.112 -0.111 -0.071 

Vegetables -0.069 -0.037 -0.023 

 

-0.055 -0.030 -0.004 

 

-0.124 -0.067 -0.027 

Fruit -0.076 -0.014 -0.059 

 

-0.054 -0.030 -0.006 

 

-0.130 -0.044 -0.065 

Oils and fats -0.062 -0.068 -0.083 

 

-0.054 -0.032 -0.008 

 

-0.116 -0.100 -0.091 

Prepared food and drinks -0.105 -0.063 -0.083 

 

-0.079 -0.055 -0.009 

 

-0.184 -0.118 -0.092 

Other foods 0.147 -0.087 -0.090 

 

-0.075 -0.055 -0.008 

 

0.072 -0.141 -0.097 

Tobacco Products -0.069 -0.075 -0.078 

 

-0.060 -0.036 -0.007 

 

-0.129 -0.111 -0.085 

Source: Estimated using the 2011 SUSENAS 
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The simulation resulted in some important 

findings. Firstly, price changes while holding 

incomes unchanged (scenario 1) would have an 

adverse impact on food demand in urban areas 

both in Java and outside Java across all income 

levels. The demand for the ten studied food 

groups declined as the price of food increased. 

As expected, poor families suffered more than 

rich families from prices increases in all urban 

areas. However, urban households outside Java 

had a more adverse impact on the demand for 

food than those urban households on Java. 

Secondly, decreasing incomes by 10 percent 

(scenario 2) would reduce the demand for the 

studied food groups across all income groups. 

Like scenario 1, the wealthier families suffer less 

than the poor families and urban households 

outside Java would reduce their consumption of 

food as income decrease more than the urban 

households on Java would. Thirdly, increasing 

the price of food and decreasing incomes 

simultaneously had the biggest negative impact 

on food demand in both urban areas, compared 

to the other scenarios. In general, the third 

scenario had more of an adverse impact on the  

urban areas in Java compared to those on other 

island. Therefore, it can be concluded that if an 

economic crisis hit Indonesia, the urban families 

on Java would suffer more than the urban 

families on outside Java. Fourthly, an increase in 

the price of food had more of a negative impact 

on the demand for food than a decrease in 

income had. 

CONCLUSIONS AND 

RECOMMENDATIONS 

This study estimated the demand for food 

using the two-stage budget procedures with 

weak separability. The complete demand system 

of urban households for the ten food types 

studied was estimated using the Quadratic 

Almost Ideal Demand System (QUAIDS). The 

National Social and Economic Survey of 

Household in Indonesia (SUSENAS) in 2011 

was used to accomplish this study.  Because 

diets differ across geographical areas, this study 

separated the food demand into urban areas on 

Java and outside Java. 

The findings indicated that the estimated 

price and income elasticities for all income 

groups looked quite reasonable and varied 

slightly for different income levels. The own-

price elasticities of demand became less elastic 

when moving from low to high income house-

holds. Urban households on Java were more 

responsive to price changes than those urban 

households outside Java. As expected based on 

income elasticities, all the food groups studied 

were necessity goods. The income elasticities of 

demand also showed as being less elastic from 

low to high income families. However, urban 

households outside Java were more responsive 

to changes in income compared to urban 

households in Java. Most of the high value foods 

were not responsive to income changes. Urban 

households outside Java were more responsive 

to the demand for cereals, as a staple food, 

because urban households outside Java had a 

variety of staple foods such cassava, certain 

roots, maize and sago.  For instance, sago is 

mainly consumed by people in Papua and 

Maluku, and maize is widely consumed by 

people in the East Nusa Tenggara Area. 

Our simulations showed that an increase in 

food price had bigger and worse impact than a 

decrease in household incomes. As food prices 

increase, poor households suffer more than 

wealthier households. These findings imply that 

economic policies to stabilize food prices are 

more suitable than an income policy, such as 

cash transfers, in maintaining the welfare of 

households. However, poor families may also 

benefit from an income policy. Therefore, an 

income policy, such as the cash transfer one, 

would also help poor families to maintain their 

welfare. The simulation also indicates that urban 

households on Java are more vulnerable to an 

economic crisis than urban households outside 

Java associated with their food consumption. 

The results imply that urban families on Java 

have higher risk of nutritional deficiencies than 

urban families on other island.   

This research only investigated urban 

households and divided these households into 

two separated areas, namely Java and outside 

Java. However, the food consumption patterns 
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are different across all the islands outside Java. 

Future research should investigate the demand 

for food on each separate island, such as 

Sumatra, Kalimantan, Sulawesi and Papua. It is 

also important to analyze the food demand for 

rural households, because food consumption 

patterns are definitely different for urban and 

rural households. This study used data from 

2011,  future research needs to use the latest 

available data due to ongoing rapid urbanization 

process taking place in all the regions of 

Indonesia. 
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