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Abstract
This study estimates the demand for meat in Indonesian urban households encompassing beef, goat, broiler 
chicken, and native chicken. We estimate the demand for meat using cross-sectional data from the 2013 
Indonesian Socio-Economic Household Survey data, which records food expenditure for a week before  
the survey. Because of some zero expenditure, the Censored Almost Ideal Demand System (AIDS) using  
the consistent two-step estimation is applied. The estimated own-price elasticities indicate that all meat 
products are price-inelastic. Nonetheless, broiler chicken is the most responsive meat product while goat  
is the least responsive meat product to price changes. All meat products are normal good referring  
to the estimated income elasticities. However, Native chicken is the most responsive and goat is the most 
unresponsive to the income change. The estimated cross-price elasticities conclude that broiler chicken  
and beef are substitute goods. The policy simulation indicates that beef is a meat product that is unresponsive 
to price and income changes. Native chicken is the most responsive meat product to price and income change, 
followed by broiler chicken.
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Introduction 
The world food crisis starting in 2004 has increased 
the food price index. Based on the FAO food 
price index, which consists of the average of five 
commodity group price indices (meat, dairy, cereals, 
vegetable oils, and sugar), the food price index 
increased from 161.4 in 2007 to 201.4 in 2008.  
It declined in 2009 and 2010, but it experienced  
a high spike to reach a peak of 229.9 in 2011.  
The food price index then declined again to 201.8 
in 2014 and was 164 in 2015. World meat prices 
also increased in line with rising world food prices. 
It was 130.8 in 2007 and then rose to 160.7 in 2008. 
It declined for the following two years, but then 
it jumped again in 2011 and reached the highest 
price in 2014 with the meat price index by 198.3. 
However, the meat price index declined to 168.1  
in 2015. Indonesia has also been experiencing  
a crisis of meat prices, especially the price of beef. 
The price of beef has been increasing steadily 
since 2013. The price of beef was approximately 
Indonesian Rupiah (IDR) 85,000 per kg in 2013. 
The price of beef has been above IDR 100,000 
since 2014. Similarly, other meat products such  
as the price of broiler chicken have been increasing. 

The price of broiler chicken also continued  
to increase since 2012. The price of broiler 
chicken was below IDR 20,000 per kg in 2011, 
but it has reached IDR 25,000 per kg in 2012  
and was approximately IDR 27,000 per Kg in 2013  
and in 20141.

Chicken and beef are two meat products that are 
commonly consumed by households in Indonesia. 
Figure 1 presents chicken and beef consumption  
in Indonesia from 2007-2017. The average chicken 
consumption was 2.6 k per capita per month  
from 2007-2017. Chicken consumption was 
relatively stable in the period 2007-2014 at 2 kg 
per capita per month. Chicken consumption has 
started to increase since 2015, with consumption 
levels above 3 kg per capita per month. Chicken 
consumption was close to 4 kg per capita per month 
in 2017. Consumption of beef was stable but it 
was relatively low. The average beef consumption 
was 0.21 kg per capita per month. Chicken 
consumption was higher than beef consumption 
because chicken is the main dish of meat products  
in  the  Indonesian  household.  Some  factors affect 

1 The exchange rate of USD was approximately Indonesian Rupiah 
(IDR) 11,900 in 2014. 
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low beef consumption in Indonesia. First, it is  
a lack of domestic production of beef. The capacity 
of domestic production for beef is only 70%  
and the rest of them are from import. Another factor 
is the location of cattle production and distant  
markets. The length of the production chain  
to consumers causes high transportation cost, which 
affects on the high price of beef. Overall, referring 
to Organization for Economic Co-operation  
and Development (OECD) data, meat consumption 
was relatively low in Indonesia with meat 
consumption by 11.5 kg per capita per year in 2017, 
comparing to the Philippines (31.6 kg), Malaysia 
(54.4 kg), Thailand (26.6 kg), and Vietnam (55 
kg). Consequently, the average daily consumption  
of protein per capita was 56.7 grams and barely 
above minimum protein adequacy (52 grams)  
in 2016.

Many previous studies have investigated  
the demand for meat in Southeast Asian countries, 
which have similar consumer preferences. Hoang 
(2018) investigated food demand in Vietnam, 
including pork and other meats and seafood, using 
the 2010 Vietnam Household survey by applying  
the two-stage budgeting system (Working lesser-
QUAIDS). The estimated price elasticities  
of demand for pork (-0.844) and other meats  
and seafood (-0.834) are inelastic but expenditure 
elasticities of demand for pork (0.956) and other  
meats and seafood (1.199) are high. By employing 
the linear Almost Ideal Demand System  
(LA-AIDS), Lippe et al. (2010) estimated demand 
for meat as a part of demand food in urban  
households in Thailand using the 2007 household 
survey in Bangkok and Chiang Mai. The price 
elasticity and income elasticity for meat are 
-0.84 and 0.71. By using Household expenditure 
survey 2004/2005, Sheng et al., (2008) employed  
the LA-AIDS model to estimate the complete 

demand system of  food in Malaysia, including 
meat. They documented that both price  
and expenditure elasticities for meat are high  
by -1.1194 and 1.4064, respectively.  Sheng et al., 
(2010) applied the QUAIDS model to estimate 
the demand for meat in Malaysia consisting  
of beef, pork, mutton, and Poultry using Household 
expenditure survey 2004/2005. The price elasticity 
for beef, pork, mutton, and poultry are -2.4776, 
-4.4401, -3.9767, -1.1057, respectively while  
the expenditure elasticities for the associated meat 
products are 1.8971, 1.1442, 1.1520, and 0.7002, 
respectively.

Some previous empirical studies have examined 
the demand for meat in Indonesia such as Jensen 
and Manrique (1998), Hutasuhut et al. (2002), 
Widarjono and Rucbha (2016), Faharuddin et al.  
(2017), Faharuddin et al. (2019) among them. 
Jensen and Manrique (1998) investigated  
the demand for food based on income groups  
in urban areas using the Indonesian National Socio-
Economic Survey (SUSENAS) in 1981, 1984, and 
1987 by applying the LA-AIDS model. The price 
elasticity for meat varies from -0.81 to -0.91, while 
the income elasticity ranges from 0.25 to 0.69.   
By focusing two provinces consisting of provinces 
of DKI and West Java, which is about one-fourth 
of the population, Hutasuhut et al. (2002) using 
LA-AIDS model examined the demand for meat 
using household survey data from the 1990, 1993 
and 1996 SUSENAS. The meat was grouped to four 
meat groups encompassing beef group, chicken 
groups, liver group, and untrimmed bones where 
the two last groups were not reported due to their 
relatively small shares in consumption. The beef 
group is price-inelastic (-0.919) and the chicken 
group is price-elastic (-1.088). Accordingly,  
the beef group is income-inelastic goods (0.634) 
and chicken group is income-elastic goods (1.141).

Source: own processing
Figure 1: Consumption of chicken and beef 2007-2017 (kg per capita per month).
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Widarjono and Rucbha (2016) applying  
the two-stage budgeting (Working lesser- QUAIDS 
method) examined food demand in urban areas  
in Indonesia using data from the 2011 SUSENAS. 
Because of different consumer preferences across 
the country, the urban household was separated 
by Java Island as the main island and outside Java 
Island.  Price elasticities for meat are from -0.552 
to -1.001 and from -0.405 to -0.923  
for the households in Java and outside Java Island, 
respectively. The income elasticities for meat 
are from 0.339 to 0.912 and from 0.353 to 0.624  
for household in Java and outside Java. Faharuddin 
et al. (2017) applying the QUAIDS investigated  
the demand for food by household location 
(urban and rural area) using the 2013 SUSENAS.  
The price elasticities for meat are from -1.180  
to -1.220 and expenditure elasticities for meat 
are from 1.445 to 1.564. Faharuddin et al., 
(2019) also investigated the demand for food  
from the 2013 first quarter SUSUNAS using  
the QUAIDS model. This study separated 
households into two groups consisting  
of agricultural households whose main income 
from agriculture and non-agricultural households. 
Based on price and income elasticity, meat demand 
for the agricultural household is more responsive 
(-1.231 and 1.600) than non-agricultural households 
(-1.184 and 1.454) to price and income changes.

Previous studies such as Jensen and Manrique 
(1998), Widarjono and Rucbha (2016) (Faharuddin 
et al., 2017) and Faharuddin et al., (2019)  have 
estimated the demand for aggregate meat as part 
of the analysis of food demand in Indonesia. 
Therefore, the analysis of the demand for meat 
as aggregate meat does not reflect the demand 
for various meat products such as beef, chicken, 
and mutton. To best our knowledge, only a few 
previous studies have focused on the demand  
for  meat products in Indonesia such as Hutasuhut 
et al. (2002). This study estimates the demand  
for meat in Indonesia. The objectives of the study  
are twofold. First, it estimates the demand  
for meat for the urban household in Indonesia using  
the censored demand system approach. Second, 
this study also analyzes the impact of changes  
in meat prices and income on demand for meat  
for the urban household. This study is different  
from previous studies of demand for meat  
in Indonesia. First, this study focuses on the demand 
for meat consisting of beef, goat, broiler chicken, 
and native chicken. Second, unlike Hutasuhut et al.,  
(2002) applying LA-AIDS, this study applies  
a non-linear AIDS model with censored AIDS 
to investigate the demand for meat. As shown  

by Alston et al. (1994), LA/AIDS using a linear 
price index leads to inaccurate price and expenditure 
elasticities.

Materials and methods  
Our study uses cross-sectional data from the 2013  
Indonesian National Socio-Economic Survey 
(SUSENAS) of households. SUSENAS is  
a household survey of all provinces in Indonesia 
and records food expenditure for a week before 
the survey. SUSENAS conducts household surveys 
for four rounds (quarterly basis) during a year.  
The first quarter or first round is January to March, 
the second quarter is April to June, the third quarter 
is July to September and the fourth quarter is 
October-December. Based on SUSENAS in 2013, 
the number of total households surveyed for all 
rounds was 284,064 households. Out of these 
total households, households living in urban areas 
were 121,322 households. Our study investigates 
the demand for meat in the urban households 
throughout Indonesia for all rounds. Because  
of the different behavior of meat consumption 
between rounds, we also include dummy variables 
of the quarter.

The SUSENAS does not report information  
on prices for each meat product. The price  
of each meat product is unit value instead  
of the market price. This price is calculating  
by dividing expenditure by quantity. Deaton (1990) 
discussed the limitation of unit value as price  
in estimating demand system.  Estimating  
the demand system needs to have complete 
information about price. If missing or unreported 
prices existed, these prices are calculated  
by regressing the observed prices on regional 
dummies, seasonal dummies, and income (Heien 
and Pompelli, 1989; Jensen and Manrique, 1998). 
SUSENAS provides the income of household  
but there is a lot of missing income data. Therefore, 
total household expenditure is used as a proxy  
for income (Deaton, 1997).

Our study applies the demand system to estimate 
the demand for meat in Indonesia. The demand 
system model for meat demand is the Almost Ideal 
Demand System (AIDS) (Deaton and Muellbauer, 
1980).  The AIDS model is a widely used model 
for analyzing the demand for goods. By assuming 
weak separability, this study considers that meat 
is weakly separable from other food and non-
food in the budget of the consumer. With this 
given assumption, the AIDS model can be written  
as follows:
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  (1)

where subscripts i and j denotes meat products 
(beef, goat, broiler chicken and native chicken), wi 
is the budget share allocated for meat product i, pj 
is the price of the jth meat product,  X is household 
expenditure on meat in the system,  a(P) is price 
index, γij and βi are parameter being estimated, ui 
is the error tem and ln stands for natural logarithm. 

There are two approaches to estimating the AIDS 
model with respect to the price index. The first 
approach is calculating the price index by using  
a linear price index such as the Stones price index 
known as Linear Approximation AIDS (LA-AIDS). 
Second, the price index is calculated by using  
the non-linear price index as in equation (2).   
The first approach results in inaccurate parameter 
estimation of AIDS models and then leads also 
bias elasticity of demand for both price and income 
elasticity (Alston et al., 1994). This study applies  
the second approach to results in an unbiased 
elasticity of meat demand. The price index  
is calculated as

                  (2)

where  pi and pj are price of meat product i and j.

Demographic variables can also affect  
the consumption of goods. This demographic 
variable can be augmented in the intercept  
of equation (1). So the intercept for the AIDS model 
is as follows:

  (3)

Where dk is the demographic variable consisting  
of household size (number of persons  
in a household) and dummy variable (quarters 2, 
3, and 4). Due to differences in the timing of meat 
consumption in SUSENAS data, the study included 
a dummy variable to distinguish between quarters. 
The three dummy variables are the second, 
third, and fourth quarter while the first quarter is  
the basis of comparison. The characteristics  
of demand theory can be applied to equation (1)  
by restricting the parameters (Deaton  
and Muellbauer, 1980). The restrictions are  adding-
up   

     and      homogeneity

 for  each   i;  and   Slutsky   symmetry

 γij = γji,  i ≠ j.

SUSENAS records all food expenditure as well  
as non-food expenditure. However, some 
households did not buy some meat products during 
the survey. Therefore, their expenditures on meat 
products were zero expenditure. Survey data 
from the 2013 SUSENAS show the percentage 
of urban households, who did not buy beef, goat, 
broiler chicken, and native chicken, were 93.58%; 
99.8%; 60.1% and 96.82% at the time of the survey 
respectively. Zero expenditure in the dependent 
variable means that the dependent variables are  
the limited dependent variables or the censored 
model in the demand system. 

The limited dependent variable in the demand 
system leads to biased estimation. To overcome 
this biased estimation, the demand system equation 
involves a two-steps estimation (Heckman, 
1978). First, a probit regression is computed that 
determines the probability that a given household 
will consume the good in question. The probit 
regression is used to calculate the probability  
of each household. Second, we include  
the probability to estimate the demand system. 
Heien et al. (1990) apply the inverse Mills ratio 
as an instrument that incorporates the censoring 
latent variables in the second stage estimation  
of the demand system using seemingly unrelated 
regression (SUR). However, Shonkwiler  
and Yen (1999) prove that  this method leads  
to an inconsistent estimator and propose the two-
step estimation procedure for a system of equations 
with limited dependent variables. 

This study applies consistent two-step estimation 
procedures to estimate the demand for meat  
in Indonesia (Shonkwiler and Yen, 1999; Yen et al., 
2002). The first step is to estimate the probability 
of buying a given meat product using probit 
regression (Yen et al., 2002; Pan et al., 2008).  
The probit regression for meat demand can be 
written as follow:

 (4)

  (5)

where θ is the probit function model, Zh is  
the vector of explanatory variables and τi is  
the vector of estimated parameters, 

The explanatory variables in the first step include 
the logarithms of the prices of four types of meats, 
the logarithm of total household expenditure both 
for food and non-food items, and the demographic 
variables previously defined in equation (3).  
The probit regression results in the estimated 
probability density function (PDF) and cumulative 
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distribution function (CDF). The next step includes 
the PDF as well as the CDF in AIDS. Therefore, 
the censored AIDS model used in this study follows 
(Shonkwiler and Yen, 1999):

+

        (6)

where Φ is the cumulative distribution function  
and φ is the probability distribution function.

The AIDS model in equation (6), therefore, is  
a censor demand system model. In the censored 
AIDS model, the adding-up condition does 
not hold in the demand system of equation (6). 
Therefore, following Yen et al. (2002), we should 
estimate an entire system equation in equation (6)   
in the second step by putting a restriction  
on homogeneity and symmetry conditions. This 
consistent two-step (CTS) estimation is estimated 
using the maximum information likelihood 
(FIML) (Zheng and Henneberry, 2010; Widarjono  
and Rucbha, 2016).

The price elasticity for each meat product based  
on the censored AIDS model is calculated as 
follows:

 (7)

where δij is the Kronecker delta, which is 1 as i ≠ j, 
otherwise δij =1. The expenditure elasticity for each 
meat product is calculated as:

  (8)

The price and expenditure elasticities are calculated 
on the basis of the estimated parameter and sample 
means of variables. For statistical inferences,  
the standard errors for price and expenditure 
elasticities are estimated using the delta method. 
Our study applies SAS software in all estimations.

The next step is to use the demand elasticity 
for meat both price and income elasticity  
to investigate the effects of price and income 
changes on the consumption of meat products. 
Through the interdependent demand relationship 
among meat products, the particular meat consumed 
is influenced by changes in a particular meat’s price 
and/- or the per capita meat expenditure (Huang, 
1996; Zheng and Henneberry, 2012; Zheng et al., 
2019). The change in meat product per capita is  
a function of the price of meat product and income 
change as follows: 

  (9)

where is a percentage change  
in consumption of meat product per capita, 

 is a percentage change  
in the price of meat product,  is  
a percentage change in income of households, πkj is 
the estimated price elasticity, and ηk is the estimated 
expenditure elasticity.

Results and discussion
Table 1 describes the consumption of meat products 
consisting of beef, goat, broiler chicken, and native 
chicken from the 2013 SUSENAS. Consumption 
of broiler chicken is the largest consumption  
of urban households in Indonesia, with an average 
of 0.7865 kg per capita per week followed  
by beef (0.0759 kg), native chicken (0.0729 kg),  
and goat (0.0031 kg). As the meat product consumed  
by most Indonesian urban households, expenditure 
for broiler chicken has the largest portion  
in the urban household in Indonesia by 83.46%  
of total household expenditure for meat consumption 
followed by beef, native chicken, and goat. 

Before estimating the AIDS model, the first step 
is to estimate the probit model. Estimation results 
of the probit model for the demand for beef, goat, 
broiler chicken, and native chicken are shown  
in Table 2. The Household size has a negative 
impact and statistically significant at α = 1% on all 
probit models for each meat product. This means 
that household size affects the probability of buying 
meat. Of all dummy variables, ten dummy variables 
(83.3%) are statistically significant at α = 1%. These 
results indicate that temporal (quarter) effects are 
important in explaining meat consumption patterns 
in Indonesian urban households. Probit estimation 
shows that the price of each meat product  
and household expenditure is the dominant factor  
for buying meat products. Out of the 16 price 
variables, there are 12 price variables (75%) 
affecting the probability of buying meat products. 
Meanwhile, all expenditure variables have  
a positive impact and statistically significant  
in affecting the probability of buying meat 
products. 

Having PDF and CDF from the probit model, the next 
step is to estimate the AIDS model by augmenting 
PDF and CDF into the AIDS model. Table 3 
presents the results of AIDS parameter estimation  
with the non-linear price index where the independent 
variable is the budget share for each meat product. 
Three independent variables are demographic 
variables consisting of quarterly dummy variables 
and the number of families, economic variables 
comprising price and expenditure and probability 
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variables encompassing the CDF and PDF. There 
are 16 demographic variables estimated in the meat 
demand system. Out of the 16 variables, 14 variables 
(87.5%) are statistically significant at α = 10%  
or lower. This means that most demographic 
variables affect the demand for meat in Indonesia, 
especially household size. Moreover, dummy 
variables, which show temporal effects, are also 

the key factor in determining meat consumption 
patterns in Indonesian urban households.

All 20 economic variables consisting of 16 prices 
of all meat products and four expenditure variables 
are statistically significant at α = 1%. The PDF 
variables are also statistically significant at α = 1%. 
The significance of all these PDF variables suggests 

Mean Std Dev Minimum Maximum

 Consumption of meat products (kg/household/week)

Beef (kg) 0.0759 0.2386 0 7.4

Goat (kg) 0.0031 0.0566 0 2.5

Broiler chicken (kg) 0.7865 0.6199 0 14

Native chicken (kg) 0.0729 0.3300 0 9.6

Meat product expenditure share

Budget share of beef 0.1016 0.2620 0 1

Budget share of goat 0.0032 0.0521 0 1

Budget share of broiler chicken 0.8346 0.3389 0 1

Budget share of native chicken 0.0605 0.2279 0 1

Source: The 2013 SUSENAS. The number of urban households is 121,322.
Table 1: Summary Statistics, Demand for Meat Products, Urban Households, Indonesia, 2013.

Variable
Meat products

Beef Goat Broiler chicken Native chicken

Intercept 15.9421***  8.5636** 21.1080*** 10.3163***

(1.3337) (3.7920)  (1.1052)  (1.7646)

Household size -0.1344*** -0.0389***  -0.0269***  -0.0200***

(0.0036) (0.0121)  (0.0021)  (0.0041)

Dummy variable of quarter 2  0.0968*** -0.0309   0.0487***   0.1056***

(0.0187) (0.0627)  (0.0116)  (0.0213)

Dummy variable of quarter 3 -0.1198*** -0.2259***  -0.2273***  -0.0039

(0.0274) (0.0662)  (0.0200)  (0.0330)

Dummy variable of quarter 4 -0.2398*** -0.1883***  -0.3126***  -0.1100***

(0.0250) (0.0677)  (0.0181)  (0.0316)

Log of beef price -1.5598*** -0.0602  -0.1011**  -0.3305***

(0.0539) (0.2313)  (0.0499)  (0.0732)

Log of goat price -1.1010*** -1.5781***  -1.6542***  -0.2007

(0.1329) (0.1574)  (0.1054)  (0.1693)

Log of broiler chicken price -0.0348  0.0474  -1.2660***  0.1253***

(0.0386) (0.1378)  (0.0248) (0.0487)

Log of native chicken price -0.2082***  0.0555  -0.0914* -1.4538***

(0.0815) (0.2849) (0.0579) (0.0510)

Log of expenditure 1.0180***  0.3765***  0.8037***  0.5220***

(0.0178) (0.0423)  (0.0102) (0.0202)

Note: ***; **; * are statistically significant at the 1%; 5%; 10%, respectively. The numbers in parentheses are standard 
error.
Source: Author's calculation

Table 2: Probit Estimation, Urban Households, Indonesia, 2013.
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that there is a high probability that households who 
did not buy meat during the survey will buy meat 
at the outside survey as the SUSUNAS records 
household expenditure only for a week before 
the survey. This study, therefore, should include 
households who did not buy meat products during 
the survey in estimating the demand for meat in the 
AIDS demand system. Therefore, our estimation 
leads to bias results as we fail to include for those 
who are with zero expenditure in their consumer 
budget during the household survey.

The estimated parameter of AIDS in Table 3 is 
then used to calculate the elasticity of demand both 
price and expenditure. The price and expenditure 
elasticities are calculated using equations (7) 
and (8). The own-price elasticity is shown  
by the diagonal of the matrix while the cross-price 
elasticity is indicated by the off-diagonal matrix 
in Table 4 for each meat product encompassing 
beef, goat, broiler chicken, and native chicken. All 

own-price and cross-elasticities are statistically 
significant at α = 1%. All Expenditure elasticities, 
which are presented at the bottom of Table 4, are 
statistically significant at α = 1%.

All own-price elasticities are a negative sign. These 
results are consistent with the demand theory, 
which explains the negative relationship between 
the demand for goods and its price. The own-price 
elasticity for beef, goat, broiler chicken, and native 
chicken are - 0.9608; -0.7523; - 0.9864; -0.9811 
respectively. Based on the own-price elasticity, the 
results indicate that if the prices of meat products 
rise (fall) then demand for that meat products 
decrease (increase). For instance, the 1% increase  
in beef price results in by roughly 0.9608% decrease 
in beef demand, holding other factors constant.  
The results show that each meat product is inelastic. 
The results may conclude that a variety of substitute 
meat product is not available for consumers. 
These findings are line with the previous study 

Meat products

Variable Beef Goat Broiler chicken Native chicken

Intercept 0.6219*** -1.3999*** 0.3927*** 0.3477***

(0.0032) (0.0190) (0.0032) (0.0068)

Household size -0.0059*** 0.1433*** 0.0235*** -0.0235***

(0.0002) (0.0036) (0.0001) (0.0006)

Dummy variable of quarter 2 -0.0160*** 0.5291*** -0.0115*** 0.0032

(0.0011) (0.0463) (0.0007) (0.0026)

Dummy variable of quarter 3 -0.0261*** 0.7057*** -0.0092*** -0.0848***

(0.0011) (0.0265) (0.0007) (0.0033)

Dummy variable of quarter 4 -0.0006 0.8511*** -0.0078*** -0.1039***

(0.0012) (0.0215) (0.0007) (0.0044)

Log of beef price -0.1146*** -0.3343*** 0.2245*** -0.0715***

(0.0015) (0.0026) (0.0013) (0.0040)

Log of goat price -0.3343*** 0.5109*** -0.0670*** -0.1096***

(0.0026) (0.0070) (0.0021) (0.0075)

Log of broiler chicken price 0.2245*** -0.0670*** -0.3034*** 0.1460***

(0.0013) (0.0021) (0.0019) (0.0028)

Log of native chicken price 0.2245*** -0.1096*** 0.1460*** 0.0351***

(0.0013) (0.0075) (0.0028) (0.0048)

Log of Expenditure -0.5168*** -0.6770*** -0.4812*** 0.0806***

(0.0022) (0.0217) (0.0023) (0.0037)

CDF  0.5664*** -0.4874***  0.4852*** -0.0788***

(0.0044) (0.0385) (0.0028) (0.0106)

PDF  2.7107***  2.8638***  5.0890***  0.5418***

(0.0128) (0.0425) (0.0108) (0.0164)

Note: ***; **; * are statistically significant at the 1%; 5%; 10%, respectively. The numbers in parentheses are standard 
error.
Source: Author's calculation

Table 3: Estimated Parameters of AIDS, Urban Households, Indonesia, 2013.
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by Hutasuhut et al., (2002) using LA-AIDS who 
documented that beef is price inelastic but chicken 
is price elastic. However, estimating demand 
elasticity using a linear price in LA-AIDS leads  
to overestimate results (Alston et al.,1994).   
The price elasticities for meat products in this 
study are quite different from the empirical study 
of demand for meat products in Malaysia for which 
price elasticity is elastic due to the availability 
of various substitute meat products in Malaysia 
(Sheng et al., 2010).

The cross-price elasticity for each meat product 
results in different conclusions. On beef demand, 
the goat is complementary goods to beef because 
its cross-price elasticity is negative while broiler 
chicken and native chicken are substitute goods  
to beef. In the case of broiler chicken, the goat is  
a complementary good to broiler chicken while beef 
and native chicken are substitution goods to broiler 
chicken. On demand for goat, broiler chicken is  
a substitute to the goat while beef and native chicken 
are complementary goods to the goat. On demand 
for native chicken, broiler chicken is substitute 
goods and beef and goat are complementary goods. 
Generally, it can be concluded that broiler chicken 
and beef are substitute goods. These results are  
in accordance with the pattern of meat consumption 
in Indonesian urban households where broiler 
chicken is the main menu of meat products 
followed by beef. These results support the previous 
empirical study conducted by Hutasuhut et al., 
(2002) that indicated that broiler chicken and beef 
are substitute goods in urban households in Jakarta 
as a capital city of Indonesia and west java province 
which borders Jakarta.

At the bottom part of table 4 shows the expenditure 
elasticity. All expenditure elasticities are positive 
as expected for basic food as normal goods.   
The expenditure elasticities for beef, goat, broiler 
chicken, and native chicken are 0.5449; 0.4434; 
0.7268; and 1.0487, respectively. The results 
may conclude that as income increases by %, 
demand for broiler chicken is expected to increase  
approximately by 0.7268%. The elasticity  
of expenditure indicates that beef, goat, and broiler 
chicken are income-inelastic goods while the native 
chicken is income-elastic goods because native 
chicken is a chicken product that is more delicious 
and healthier than broiler chicken (Ali et al., 2019). 
These results are in line with previous empirical 
study. Hutasuhut et al. (2002) using different 
SUSENAS data during 1990's revealed that demand 
for beef is income-inelastic but chicken demand is 
income-elastic. Nevertheless, Indonesia's income 
per capita has increased remarkably recently 
from US$ 1,026 per capita in 1995 to US$ 3,624 
in 2013. According to Engle's law, moving  
from low-income country to middle-income 
country has changed considerably income elasticity 
for meat products which is expected to be inelastic, 
smaller than those of 1990s. Yet, the income 
elasticities for meat products are much smaller than 
those of the demand for meat products in Malaysia 
for which meat products are income-elastic (Sheng 
et al., 2010). 

Next, having estimated demand elasticity 
consisting of price and expenditure elasticities, 
both elasticities are then used to perform policy 
simulations. This policy simulation is to analyze 
the impact of changes in the price of meat products 

Variable
Meat products

Beef Goat Broiler chicken Native chicken

 Consumption of meat products (kg/household/week)

Price of beef -0.9608*** -0.4353*** 0.5073*** 0.5073***

(0.0022) (0.0068) (0.0019) (0.0019)

Price of goat -0.1035*** -0.7523*** 0.3236*** -0.0631***

(0.0057) (0.0101) (0.0117) (0.0051)

Price of broiler chicken 0.2115*** -0.1226*** -0.9864*** 0.0961***

(0.0009) (0.0037) (0.0023) (0.0029)

Price of native chicken -0.0583*** -0.0512*** 0.0551*** -0.9811***

(0.0028) (0.0048) (0.0029) (0.0028)

Meat product expenditure share

Expenditure 0.5449*** 0.4434*** 0.7268*** 1.0487***

(0.0019) (0.0179) (0.0013) (0.0023)

Note: ***; **; * are statistically significant at the 1%; 5%; 10%, respectively. The numbers in parentheses are 
standard error.
Source: Author's calculation.

Table 4: Price and Expenditure Elasticity, Urban Households, Indonesia, 2013. 
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and expenditure on the consumption of meat 
products in Indonesian urban households. Huang 
(1996) states that change in per capita meat product 
consumption is a function of changes in the price 
of meat product and income. From this simulation 
can be investigated how the change of meat product 
consumption is as the price of meat product  
and expenditure of household change.   

In this study, policy simulations are conducted with 
several scenarios to analyze the impact of price's  
meat products and expenditure changes  
on the consumption of meat products. The first 
scenario is the increase in prices of broiler chicken 
and beef by 10% to meat product consumption 
holding that household's income does not change. 
This scenario is based on the budget share  
in the 2013 SUSENAS where broiler chicken  
and beef are the main menus of meat consumption  
for households in urban Indonesia. The second 
scenario is an increase in all the prices of meat 
products by 10% to the consumption of meat 
products holding that household's income is 
unchanged. The third scenario is an increase in all 
prices of meat products by 10% and a reduction 
in household income by 10% to meat products 
consumption.

The results of the policy simulation are shown 
in Table 5. In the first scenario, it decreases all 
consumption of meat products. Consumption  
of broiler chicken, beef, goat, and native chicken 
decreases by 0.061094 kg; 0.00345 kg; 0.00005 
kg; and 0.00002 kg per week, respectively.  
The first scenario causes a reduction in broiler  
chicken consumption by 7.75%, followed by beef 
(4.54%). Scenario 2 decreases the consumption  
of native chicken by 10.35%, followed by broiler 
chicken (8.01%), goat (5.95%), and beef (3.85%).  
The third scenario leads to a decline  
in the consumption of all types of meat  
with the highest decrease in native chicken, followed 
by broiler chicken, goat, and beef. A remarkable 

reduction in the consumption of native chicken 
indicates that native chicken is not the main menu 
of meat product consumption in Indonesian urban 
households. Beef is a meat product whose level  
of consumption is unresponsive to price and income 
changes. 

Conclusion 
This study estimated the demand for meat for 
Indonesian Urban Household using the demand 
system. The complete demand system was estimated 
using the non-linear Almost Ideal Demand System. 
The 2013 National Social and Economic Survey of 
Household in Indonesia was used to accomplish 
this study. This study finds some important results. 
First, all estimated own-price elasticities are 
negative and inelastic as expected. Broiler chicken 
is the most responsive to price changes and goat 
is the least responsive to price changes. The next 
finding shows that broiler chicken and beef are 
substitute goods based on the estimated cross-price 
elasticity. Broiler chicken is the main menu of meat 
followed by beef. These findings are consistent 
with the consumption pattern of meat products for 
urban households in Indonesia. Third, all estimated 
expenditure elasticities are positive. However, 
native chicken is the most responsive meat products 
and goat is the most unresponsive meat product 
to the income change.  Fourth, based on policy 
simulation, beef is a meat product whose level of 
consumption is less responsive to price and income 
changes. On the other hand, native chicken is most 
responsive to price and income change.

The important implication can be inferred  
from this study. Broiler chicken as the main dish of 
meat products in urban households is very responsive 
to price change, implying an increase in price  
of broiler lowers meat consumption  
from this particular meat. Nonetheless, beef  
as a substitute meat product for broiler chicken 

Meat products

Average 
Consumption 

(kg)

Scenario 1 Scenario 2 Scenario 3

Quantity % Quantity % Quantity %

Beef 0.0760 -0.00345 4.54 -0.0029 3.82 -0.0070 9.26

Goat 0.0031 -0.00005 1.67 -0.0002 5.95 -0.0003 10.39

Broiler chicken 0.7865 -0.06094 7.75 -0.0630 8.01 -0.1202 15.28

Native chicken 0.0729 -0.00002 0.03 -0.0075 10.35 -0.0152 20.84

Note: Scenario 1 refers to the prices of broiler chicken and beef rises by 10%. Scenario 2 refers to all prices rises by 10%. Scenario 3 
refers to all prices rises and income fall by 10%.
Source: Author's calculation 

Table 5:  Effect of Change in Price and Income on demand for meat product, 
Urban Household, Indonesia, 2013
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is very expensive.  With limited available 
substitute meat products, consumption of meat 
products reduces considerably as the price  
of broiler chicken rises and then lowers protein 
intake which leads to protein deficiency.  
So, the government should stabilize the price  
of broiler chicken through ceiling price policy 
during the price crisis of meat products such  
as in 2013 in order to maintain the adequacy 
consumption of meat products. 

There are some limitations to this study. First, 

by assuming the linear Engle curve, the AIDS 
model leads to inaccurate estimation because 
basic food such as meat products may not be 
linear related to income as to nonlinearity  
of the Engel curve. Second, this study examines only 
urban households. However, consumption patterns  
of meat product consumption are geographically 
different in Indonesia. Lastly, because of ongoing 
rapid urbanization in Indonesia, these results 
may not reflect the consumption of meat products  
in recent conditions. 
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