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Abstract
It is estimated that the protein consumption in Indonesia will increase up to 90 % in 2030. The objective of this study
was to analyze the effect of price, income, and socio-demographic variables on demand for animal food in rural
households in Indonesia. The demand estimation is using a Quadratic Almost Ideal Demand System. The research used
Susenas 2016 data from 131,975 households. The results of the study confirmed that animal food is elastic, except the
eggs. Beef is more sensitive to the household income changing. The increasing of household income increase beef and
milk consumption. When the price of beef increases, the household consume the other protein resource (chicken, fish,
and eggs) as substitutions. The increase of 1% beef price increase chicken, fish and milk consumption by 0.17%, 0.13%,
0.05% respectively. The increase of income followed by milk price decreasing increase chicken and fish consumption by
0.14% and 0.04%. The increase of one person household member decrease consumption of egg, meat, and milk for
0.33%, 0.01%, and 0.05 %.
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INTRODUCTION
The demand for animal foods depends on the
price of animal food and the level of household
income. Fluctuations in the price of animal foods
will determine the level of household
consumption of animal foods. Rural households
consume less animal food than urban households
[1]. The average monthly per capita expenditure
(Rupiah) for the fish/shrimp/squid/shellfish
group is 33,133, the beef is 19,835, and the egg
and milk are 33,756. While the average monthly
per capita expenditure (Rupiah) for urban
households is 26,902, 35,757 and 35,212 for
those commodities respectively [1].
Animal food demand can be approached
through the sum of consumption and household
expenditure on the animal food (2). Animal foods
include fish (fresh fish and shrimp/squid/
cuttlefish, preserved fish and shrimp),
brolier/local chicken meat, preserved meat
(sausages, nuggets, bacon and corned beef),
‘tetelan’ (trimming), eggs (local chicken egg and
duck egg), milk (sweeted condensed milk and
infant formula). Based on data from Susenas
2016, per week household consumption per
capita in Indonesia for all types of land fish, sea
and fresh shrimp is 0.298 kg, fish and shrimp are
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preserved 0.0355 kg, beef 0.081 kg, chicken meat
1.654 kg, duck eggs of 0.164 kg, sweetened
condensed milk of 0.065 kg, infant milk of 0.0553
kg. When converted into protein content, this
consumption is still below from the amount of
protein sufficiency established by the
government through the agreement Widyakarya
National Food and Nutrition X [3] that is equal to
2,150 kcal or 57 grams of protein per capita per
day. This lack of fulfillment of nutritional
adequacy seems to be caused by the price of
animal food which tends to increase from year to
year.
The increase in animal food prices is very
volatile. The price of beef per kilogram for
example, in 2010 amounted to Rp. 62,983,whereas in 2015 is 104,328,- an increase of more
than 60 %. Likewise, the price of chicken and
eggs, also increased. The development of the
price of chicken meat at the retail level in 20112015 also tends to increase, with an average
growth of 4.45% per year or the average price of
Rp. 27,432,-. Based on data of 2015 the price of
broiler meat of Rp. 29,962,- per kg, an increase of
3.4% from 2014 Rp. 28,976,- per kg. The
development of egg prices in the last five years
also increased by an average of 6.94 %.
The price fluctuations of animal foods will
affect household consumption and expenditure.
especially on animal food [3] and [4]. Based on
the results of Susenas March 2016, every
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resident of Indonesia consumes an average of
2,037 kcal calories and 56.67 grams of protein.
The average calorie and protein consumption of
the Indonesian population has not reached the
standard of consuming calories and protein per
capita per day. The average per capita calorie
consumption per day of the urban and rural
population is still below the standard of caloric
adequacy. Each rural population consumes 2.034
kcal of calories per day, while rural residents
consume more calories (2,040.58 kcal). Based
on the protein content urban areas household
consumes 54.05 grams/capita whereas rural
areas household consumes 59.14 grams/capita.
The condition in rural areas is still below the
national adequacy of protein (57 grams/capita).
Therefore. research on the factors influencing
the demand for animal food in rural households
in Indonesia is important to be done.
METHODS
Model Estimation: Quadratic Almost Ideal
Demand System
The QUAIDS model is used to estimate the
parameter value of some variables (price and
income, number of household members and
status of residence area). QUAIDS model is the
development of the AIDS model with the
logarithm of expenditure squared. As stated by
Deaton and Muellbauer [2]. There are several
important characteristics of the AIDS demand
model. among others: 1) this model is the firstorder approach to any commodity with demand;
2) this model can fulfill the axiom of commodity
selection behavior appropriately; 3) It can be
used to test homogeneity and symmetric
restrictions; 4) It forms a consistent function
with household expenditure; 5) It can aggregate
household behavior without applying linear Engel
curves and the parameters can easily predict
without using nonlinear methods.
The QUAIDS model was developed by
Banks et al. [5]. Based on the analysis of nonparametric patterns of consumer spending, it
appears that the Engel curve requires a higher
order of logarithms than expenditure.
Furthermore. Banks et al. suggest that models
that fail to take into account the curvature of
Engel show to produce distortions in welfare
losses when demand function is estimated,
previous models such as AIDS do not consider
this problem and the logarithmic linearisation of
total expenditure in the model. He applied a
model to capture the Engel curve using the
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Family Expenditure Survey. QUAIDS is basically
the development of the AIDS model and meets
the properties of the demand function.
The QUAIDS model has almost the same
features as AIDS and is able to capture the
curvature of Engel. Therefore QUAIDS has been
chosen as a demand model for empirical
estimation strategies. Besides, this study extends
the QUAIDS model with socio-demographic
variables to see further the role of non-economic
variables in the behavior of animal food demand.
In developing countries. there are only a few
studies with the application of QUAIDS. QUAIDS
animal food demand model in Indonesian rural
can be written as follows:

...... (1)

wi = share egg, chicken, beef, fish or milk to total
expenditure; m = total of expenditure of animal
food, a(p) dan b(p) = price of animal food.
defined as:

.......... (2)
.................................. (3)
As AIDS model, QUAIDS model also need
restrictions are [6]:
1. Adding-up:
............ (4)
2. Homogeneity:
dan ..................... (5)
Symmetry:

........................ (6)

Own-price elasticity is:
...................................... (7)
Income elasticity is:
........................................ (8)
𝛿ij is delta Kronecker.

and

is:
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..... (9)
........ (10)
........ (11)
Note:
............................. (12)
.................... (13)
[14] [6].

Data
The data used in this research is secondary
data in the form of Susenas data in March 2016.
The data analyzed include socio-demographic
data, household residence status, household
member number, household income, household
consumption, and total expenditure. The animal
foods in this study include eggs (chicken eggs,
local chicken eggs, and duck eggs), chicken
(broiler and local chicken meat), beef, fish (fresh
fish and shrimp including fish, shrimp,squid, and
shellfish) as well as milk (milk powder and infant
milk). The sample size is 131,975 households.
Data processing proved challenging because
many households do not consume animal foods,
so many zero observatios.
RESULT AND DISCUSSION
Factors affecting animal food demand in
Indonesian Rural
Income and price elasticity are obtained
from the coefficients of each parameter
calculated based on the formula of each
elasticity. The results of the QUAIDS analysis for
all parameters are presented in Table 1. Symbol
of (*) or (**) was used to show difference
confidence interval of 95% and 99%.
Table 2 shows that the demand for animal
foods is affected by the price of animal food. the
number of household member, household

income, the square of income and the state of
residence. The results of QUAIDS analysis show
that all income elasticities of animal food groups
are positive, ranging from 0.51 for egg and 1.83
for beef. This indicates that as income increases,
rural households in Indonesia maintain the
consumption by increasing consumption of
animal foods.
Based on the signs on the expenditure
elasticities as shown in Table 2, all five animal
food commodities were normal or luxury, so that
their demand increases as total household
expenditure increases and their consumption
increases with increase in household income. The
income elasticity for egg, chicken, beef, fish, and
milk were 0.51%, 1.60%, 1.83%, 1.43% and
1.81%, respectively (all significant at 1 % level).
Egg are inelastic and are normal good because
they have less than one income elasticity. The
beef is most sensitive to income, followed by
milk, chicken, and fish. Eggs are normal goods,
while beef, chicken, fish, and milk are a luxury. As
rural households experience a 1 % increase in
income, rural households in Indonesia increase
beef consumption by 1.83%. Egg become the
necessary commodity of rural households in
Indonesia.
In the variable number of household member,
egg and milk have a negative sign, indicating that
increasing of the number of the household
member will decrease the demand for egg and
milk. This is in agreement with [7]. A 1 % increase
in income increased consumption of egg.
chicken. beef. fish and milk by 0.51%, 1.59%,
1.83%, 1.43%, and 1.81%, respectively. Beef is
substitute with eggs, chicken, and fish. Beef is
complementary with milk. The number of the
household member has a positive effect on the
demand for chicken, beef, and fish. A 1 person of
a number of household member increase it
would increase the demand for chicken and fish
by 0.03 % and 0.07 %. While eggs and milk have a
negative effect on the demand for animal food.
This means that an increase in the number of the
household member decrease consumption of
egg. beef. and milk by 0.03%, 0.01% and, 0.01%
respectively.
Marshallian and Hicksian Own-Price Elasticities
The demand system has been widely used to
analyze the consumption behavior of both
individuals and households. Price and income
elasticity shows how households respond to price
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Table 1. Estimate Parameter Quadratic Almost Ideal Demand System. Indonesian Rural 2016
Parameter
Egg (1)
Chicken (2)
Beef (3)
Fish (4)
Milk (5)
(Coefficient and SEM)
Constant


-0.04795**

0.18514*

0.35386**

-0.1843**

0.69320**

(0.01168)

(0.02173)

(0.01211)

(0.01565)

(0.01911)

-0.10425**

-0.05575**

0.09247**

-0.09366**

0.16118**

(0.00534)

(0.00635)

(0.00338)

(0.00409)

0.00490)

0.58363**

-0.25395**

-0.10450**

0.03685**

-0.26204**

(0.01299)

(0.00588)

(0.00544)

(0.00481)

(0.00924)

-0.25395**

0.07618**

0.00629**

0.08258**

0.08890**

(0.00588)

(0.00501)

(0.00431)

(0.00380)

(0.00779)

-0.10450**

0.00629**

0.04018**

-0.04869**

0.10672**

(0.00544)

(0.00431)

(0.00460)

(0.00372)

(0.00440)

0.03685**

0.08258**

-0.04869**

0.02103**

-0.09176**

(0.00481)

(0.00380)

(0.00372)

(0.00530)

(0.00607)

-0.26204**

0.08890**

0.10672**

-0.09176**

0.15818**

(0.00924)

(0.00779)

(0.00440)

(0.00607)

(0.01128)

0.01058**

-0.01309**

0.00462**

-0.00735**

0.00524**

(0.00022)

(0.00037)

(0.00023)

(0.00027)

(0.00033)

-0.00332**

0.00310**

-0.00005**

0.00073**

-0.00045**

(0.00011)

(0.00009)

(0.00002)

(0.00004)

(0.00003)

-0.04876**

-0.04276**

-0.04276**

-0.04276**

-0.04276**

(0.00180)

(0.00180)

(0.00180)

(0.00180)

(0.00180)

Income

Price
_1
_2
_3
 _4
_5
Income-squared

Demography
_hhm_tot
Demography
_hhm_tot

Table 2. Income and own-price elasticities and socio-demographic factors

Animal food
groups

Egg
Chicken
Beef
Fish
Milk

Own-price elasticities

Income
elasticities

Marshallian

Hicksian

0.53704**
(0.00115)
1.32146**
(0.00302)
2.46857**
(0.01425)
1.62392**
(0.00891)
2.11462**
(0.00666)

-0.79878**
(0.00500)
-1.63395**
(0.01284)
-3.16830
(0.07178)
-2.63066*
(0.02729)
-1.62461*
(0.02094)

-0.49446**
(0.00487)
-1.29017**
(0.01285)
-3.10265
(0.07179)
-2.55216*
(0.02727)
-1.41687*
(0.02096)

Source: Author’s data and calculations.
*Denotes statistical significance at the 0.05 levels, respectively.
**Denotes statistical significance at the 0.01 levels, respectively.
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Number
of household
member
-0.00070**
(0.000118)
0.001098**
(0.000111)
0.000091**
(0.000016)
0.00009**
(0.000020)
-0.00071**
(0.000023)

Rural
0.001854**
(0.000431)
-0.003845**
(0.000388)
0.000515**
(0.000055)
0.001131**
(0.00074)
0.000345**
(0.000081)
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Table 3. QUAIDS compensated and uncompensated price elasticities results
Animal
Food groups
Eggs
Chicken
Beef
Fish
Milk

Animal
Food groupd
Eggs
Chicken
Beef
Fish

Milk

Marshallian/uncompensated elasticity
Egg

Chicken

Beef

Fish

Milk

-0.79878**

0.17253**

0.01068**

0.02993**

0.04861**

(0.00500)

(0.00434)

(0.00260)

(0.00242)

(0.00303)

-0.07949**

-1.63395**

0.13586**

0.13631**

0.11981**

(0.00975)

(0.01284)

(0.00585)

(0.00565)

(0.00748)

-0.80116*

0.99381*

-3.16830

0.76643*

-0.25935*

(0.05608)

(0.05739)

(0.07178)

(0.04104)

(0.04528)

-0.30666*

0.66148*

0.45450*

-2.63066*

0.19742*

(0.02882)

(0.03061)

(0.02261)

(0.02729)

(0.02399)

-0.58241**

0.08908*

-0.0579**

0.06131**

-1.62461*

(0.01786)

(0.02007)

(0.01228)

(0.01181)

(0.02094)

Hicksian/compensated elasticity
Egg

Chicken

Beef

Fish

Milk

-0.49446**

0.31224**

0.02496**

0.05589**

0.10137**

(0.00487)

(0.00436)

(0.00261)

(0.00242)

(0.00303)

0.66934**

-1.29017**

0.17101**

0.20019**

0.24962**

(0.00950)

(0.01285)

(0.00585)

(0.00565)

(0.00748)

0.59771*

1.63602

-3.10265

0.88576*

-0.01684*

(0.05474)

(0.05747)

(0.07179)

(0.04101)

(0.04529)

0.61357*

1.08395*

0.49769*

-2.55216*

0.35696*

(0.02804)

(0.03063)

(0.02262)

(0.02727)

(0.02401)

0.61589**

0.63921**

-0.00175**

0.16353**

-1.41687*

(0.01734)

(0.01997)

(0.01228)

(0.01180)

(0.02096)

Source: Author’s data and calculations
*Denotes statistical significance at the 0.05 levels, respectively.
**Denotes statistical significance at the 0.01 levels, respectively.

and income changes. This is done by [8] in
Tanzania, [7] in Nigeria, [3] in Vietnam, and
Cupák et al. in Slovakia [9]. Demand system
research has also been conducted in developing
countries [10], [11]. The demand system focuses
on the analysis of consumer demand behavior
and the factors that influence it. The findings of
these studies are very useful for formulating
development policies such as poverty reduction
programs [8] and [7].
Compensated or Hicksian elasticities in this
study shows that only price effects and
compensated for the effect of change in the
relative income on demand in line with [1].
Judging from the Marshallian price elasticity. it is
known that all animal foods have a Marshallian
price elasticity greater than the Hicksian price
elasticity in absolute terms. This was consistent

with the research of [7], [13] in Nigeria that the
value of the Marshallian food price elasticity of
protein is greater than the Hicksian price
elasticity. All the own-price elasticities of animal
foods were negative. That means that animal
foods were relatively inelastic. The income effect
causes animal food in Indonesian rural
households to be more elastic.
Cross-price elasticities of animal food groups
The value of cross-price elasticities between
the food groups of animals with a positive sign
(Table 3). If the cross-price elasticities positive
indicates a substitution relationship between the
animal food groups [14]. Negative cross-price
elasticities indicate that among these animal
foods are complementary. The Marshallian price
elasticity is largely negative. while the Hicksian
cross-price elasticity is largely positive. The price
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elasticity of Marshallian egg is marked positive
with beef. This means that the increase in beef
prices will increase the consumption of rural
households against egg. In other words. if the
price of beef increases by 10 %. then rural
households of Indonesia will turn the beef with
eggs by 0.38 %. All of the Hisksian cross-egg price
elasticities are marked positive. indicating that
there is a substitutionary relationship between
the animal food groups. When there is an
increase in the price of chicken. beef. fish or milk.
rural households in Indonesia replace it with egg.
CONCLUSION AND SUGGESTION
All animal food income elasticities are
positive. The beef is the most sensitive item to
income. followed by milk. chicken. and eggs. A 1
% increase in income will increase consumption
of eggs, chicken, beef, fish, and milk by 0.51%,
1.59%, 1.83%, 1.43% and 1.81%, respectively.
Beef is a substitute with eggs, chicken, and fish
but it is complementary with milk. Eggs and milk
have a negative effect on the demand for animal
food.
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