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Abstract
This paper aims to determine the effect of demographic and socio-economic factors and household responses 
to household changes in prices and income against the demand for household animal-sourced food in West Java 
Province. The study used cross-section data sourced from the National Socio-Economic Survey (SUSENAS) 
of West Java Province in 2017 analyzed through the Quadratic Almost Ideal Demand System (QUAIDS). 
The results showed that the demand for household animal-sourced food in West Java was influenced by price, 
income, and social demographic factors. All groups of animal-sourced food were categorized as normal 
goods, as characterized by an income elasticity value of more than zero. The income elasticity established 
meat commodities as the highest with eggs being the lowest. The nature of the commodity determined that 
all animal-sourced food groups except eggs are luxury goods. Luxury goods are categorized as such due  
to their above one value of the demand response against changes in income- which in this paper refers  
to the commodities of fish, meat, poultry, and milk. The own-price elasticity also showed meat as the most  
responsive commodity to price increases compared to fish, poultry milk, and eggs. The five groups  
of commodities achieved a negative elasticity value, as reflected by the reduced share when the decreasing 
demand responds to the commodity price increase. The cross-price elasticity of most animal-sourced food 
commodity groups achieved negative elasticity values, which indicated that the related animal-sourced 
food commodity groups were complementary, whereas positive elasticity values indicate the related food 
commodities group as a substitute.  
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Introduction
Protein, as an essential nutrient in the food and 
to the body, can be obtained from plant-sourced 
foods (vegetable protein) and animal-sourced 
foods (animal protein). However, animal protein 
has a complete amino acid composition and better 
digestibility when compared to vegetable protein. 
According to Soehadji (1993) in Ariningsih (2004), 
animal protein is an agent for the development  
of a nation and has indispensable properties. 
Meanwhile, Pakpahan (2018) stated that the low 
consumption of animal-sourced food is a significant 
factor in the high Global Hunger Index (GHI)  
in Indonesia. IFPRI (2016) stated that Indonesia 
is categorized as a country with a severe hunger 

rate with a GHI value of 22.0, only better than 
Cambodia, Laos, and Myanmar. Besides the Global 
Hunger Index (GHI), the overall food consumption 
can be seen from the Nutrient Adequacy Score 
(NAS). The Central Statistics Agency (BPS) data 
in 2017 showed that for the first time, the average 
consumption of calories and protein of Indonesian 
people have met nutritional adequacy standards,  
as seen in Table 1 below.

Table 1 shows that the Indonesian nutrient 
consumption has achieved sufficient standards  
for calories and protein, albeit still dominated 
by plant-sourced foods. The calory consumption 
derived from animals is 128.17 kcal or 6 % of total 
caloric intake, while protein derived from animals 
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Food Group
Calories (kcal) Protein (gram)

2016 2017 2016 2017

Non-Animal sourced food 1877.36 1975.28 42.81 46.41

Animal sourced food   1 60.03   177.34 13.86 15.78

- fish     42.88     49.17   7.17   8.23

- Meat     56.02    67.70   3.35  4.2 0

- Eggs and Milk     61.13     60.47   3.34   3.35

total 2037.39 2152.62 56.67 62.19

Source: Susenas, 2017
Table 1: Average daily consumption of calories and protein per capita according to the food group 2016-2017.

was 7.55 g/capita/day, which is 12.1% of the total  
protein intake. Meanwhile, when compared  
with the Food and Agriculture Organization (FAO) 
data in Balance livestock in 2009, the average  
animal-sourced calory and protein intake  
of countries in the world is 388.2 kcal  
and 23.9 gr/capita/day with each share of total 
intake being 12.9% and 27.9% respectively. 
The low consumption of animal-sourced  
food may discourage the quality improvement 
of Indonesian labor. Therefore, increasing 
consumption of animal protein is necessary 
for increasing the health and productivity  
of Indonesians, which consequently can 
improve the competitiveness of Indonesian labor  
in the international arena (Ministry of Health, 
2015). 

West Java Province is the largest consumer base 
in Indonesia; however, food remains a prevalent 
issue. BPS (2017) disclosed that the average 
calory consumption per capita in West Java was  
2230.92 kcal/day, and per capita, protein 
consumption reached 65.59 grams/day;  
the numbers categorized the consumption  
as reaching standards. However, plant-sourced 
protein still dominated that consumption, making 
the quality of food consumption low as indicated 
by the low score of Desirable Dietary Pattern 
(DDP), which is below the national DDP of 85.2%. 
The Election Organization Ethics Council (DKPP, 
2018) has argued that one cause of the low score  
of DDP in West Java is due to the community's high 
dependence on staple foods and the low consumption 
of animal-sourced foods. Until now, the Energy 
Adequacy Level (EAL) is still dominated by rice 
food groups, with grains amounting to 58.9% 
which is above the 50% ideal level when based  
on the ideal standard of DDP 100. The rice-
dominated consumption patterns of society may 
cause a high contribution of rice EAL.

The government's burden in improving the quality 

of human resources is parallel to the population 
increase. Thus, comprehensive efforts are needed 
to prevent these obstacles from interfering  
with future development in West Java Province. 
The government continuously conducts programs 
to improve the quality of human resources, among 
others, by improving and increasing the nutritional 
status of the community. Therefore, an exhaustive 
analysis of the food demand, especially animal-
sourced food, is required, in terms of factors  
the demand, as well as consumer responses towards 
changing prices and income.

Some previous studies of food demand state 
that there is a relationship between income, 
own prices and other food prices on household 
consumption of food. Burger et al (2017) in their 
research find substantial variation in the price and 
income elasticities of demand for items across 
the income distribution, with the bottom quartile 
being extremely sensitive to increases in the price  
of food and clothing items, and the top quartile 
being as sensitive as households in developed 
countries. Hoang and Glewwe (2011) investigated  
the impact of an increase in food prices  
on welfare and poverty rates in Vietnam. The results 
showed that a 20% price increase in all products, 
assuming that consumer and producer prices rise 
proportionally, resulted in an increase in household 
expenditure by up to 3.4%. If the producer’s price 
is higher than the consumer’s price, the agricultural 
household’s welfare will improve. Pangaribowo  
and Tsegai (2011) found a high income  
or expenditure elasticity for milk, meat and fish  
food goups, especially in poor households. 
Ravallion and Van der Walle (1991) indicated 
that a 10% increase in food prices had an impact  
on severe poverty in Indonesia. Bopape  
and Myers (2007) on household-level food demand 
in South Africa, presented differences in households 
consumption patterns in the rural and urban 
areas as well as households at each income level.  

[24]
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The research identified meat and fish as luxury 
items in all household income level groups. Thus,  
the purpose of this study, in particular, is to identify 
the socioeconomic, demographic factors influencing 
the demand for animal-sourced food in West Java 
Province and determining the income elasticity, 
own price elasticity and cross-price elasticity  
of demand for animal-sourced food in West Java.

This research provides important empirical 
contributions, where previous studies on food 
demand are more concerned as food as a whole  
in a national scope.  Meanwhile, this study will 
be more specific and analyze animal sourced food  
and protein and divide it into five food groups, 
namely fish, meat, poultry, eggs and milk  
at the provincial level, namely West Java  
with the Quadratic Almost Ideal Demand System 
(QUAIDS) model.

Materials and methods
This study will use secondary data collected  
by the Central Statistics Agency (BPS), namely 
KOR and Expenditure Consumption (KP)  
in the socio-economic survey (SUSENAS)  
and applying the Quadratic Almost Ideal Demand 
System (QUAIDS) model. For data processing, 
Stata 14.2 is used to estimate the models. This model 
can maintain consistency with the Engel curve  
and the effect of relative prices in utility 
maximization. Additionally, this model allows 
more parameters to be predicted compared  
to previous models such as LA/AIDS (Aepli, 
2014). This model requires all sample households  
to consume all the studied commodities. 
Anticipating zero consumption can be done  
by incorporating groups of commodities or food 
into a larger group should there still be zero 
consumption, the Inverse Mills Ratio (IMR) 
variable is added as an independent variable.  
The IMR variable is obtained by performing  
a two-step estimation from the Heckman test 
(Widarjono and Rubcha, 2016; Mayasari, Satria 
and Noor, 2018)).

The disadvantage of using household survey data 
is its lack of price for the commodities consumed. 
Price (unit value) is obtained by dividing the value 
issued by the quantity purchased. This method 
can be used for research in small areas with more 
homogeneous demographic factors. According  
to Zheng and Hennebery (2010), should  
the research be conducted in large areas with varying 
demographic factors, the unit value approach will 
contain several errors, one of which will result  

in biased measurements. To overcome this problem, 
the price variable in this study utilized the unit 
values corrected by the price differential method 
as done by Majumder, Ray and Kompal (2012). 
The unit value is corrected by adding the district/
city middle value and estimated residual regression 
difference in the middle value of each district/
city with social demographic factors. This method 
assumes households in the same district/city to face 
the same commodity prices. Mathematically, it can 
be written as follows:

vi - vmedian = α0 + α1dloci + α2hsizei + α3dgenderi  
+ α4educi + α5inci + εi                    	 (1)

correction prices are formed from the sum  
of the average value per unit of commodity group  
at the commodity and residual level:

(pi)median = (vi)median + (êi )median  	 (2)

The generated price assumes that every household 
in one district/city experience the same market 
price for each item. The price is not affected  
by the endogeneity problem caused by different 
quality factors among households in a group 
(Majumder, Ray and Kompal, 2012). The equation 
for estimation in this study is the model developed 
by Ray (1983) and Poi (2012), where the QUAIDS 
equation becomes:

+ αi1dloci + αi2hsizei + αi3dgenderi + αi4educi  
+ αi5inci + ai6IMR+ εi 	 (3)

where: 

wi  = expenditure share from animal sourced food 
groups to i

lnpj = the aggregate price of the j-animal sourced 
food commodity group

x = household expenditure for animal sourced 
food consumption

ln (a/p)  = price index
b(p) =	 price aggregator
dloc =	 location (urban = 1)
hsize =	household size
dsex =	head of household sex (male = 1)
educ =	years of schooling
Inc =	 income group (low income group = 1 as 

reference category, middle income group = 2, 
high income group = 3)

IMR  =	 inverse mills ratio
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There are three types of demand elasticity that can 
be derived from the QUAIDS model. The three 
elasticities are as follows:

1. Income elasticity

       	 (4)

2. Marshallian price elasticity (Uncompensated 
price elasticity)

                               

	 (5)

3. Compensated price elasticity

                                        	  (6)

where: 

εij = price elasticity
γij = parameter of animal-sourced food prices
βi, λi =	 linear and quadratic parameters of income 
Wi = average share of animal-sourced food 

expenditure
δij = the delta kronecker is zero for the own price  

(i = j) and worth 1 for the cross price (i ≠ j)

Results and discussion
Allocation of household expenditures in West 
Java province

The demand level for food and non-food 
consumption is highly dependent on the socio-
economic characteristics of each region. The urban 
and rural classification identified a difference 
of share in the average monthly expenditure  
for food and non-food households. The average 
food expenditure share (food share) in rural  
and urban areas households was 60% and 49%  
of the total household expenditure, respectively. 
The result showed that the expenditure majority 
in rural areas were food, while urban areas had  

a majority of non-food groups, as seen in Figure 1.

Source: Own calculation based on data from Susenas, 2017
Figure 1: The share of household expenditures in West Java 

province (%).

The difference in the share of expenditure between 
urban and rural areas was based on income,  
i.e., the income in urban areas tend to be relatively 
higher than rural areas. Previous studies also 
supported the research of Bopape (2007) and Mittal 
(2010) which stated of a substantial difference  
in rural and urban household’s consumption 
patterns; urban households had higher expenditure 
budgets than rural households.

In addition to regional differences, the education 
level of the head of the household influenced  
the household expenditure priority. Head  
of household (HoH) with less than or equal  
to 9 years of age (basic education) allocated 
58.35% of their expenditure for food, and 41.65%  
for non-food items. In contrast, the head  
of households with more than nine years  
of education allocated greater expenditure  
for non-food items; 57.41%, while food was 
only allocated with 42.59%, as shown in Table 2.  
This is in line with the research conducted  
by Mayasari, Satria & Noor (2018), which stated 
that the education of the head of the household 
plays an essential role in determining the share 
of household food expenditure. This study also 
mentioned that the higher the education of the head 
of the household, the more the head of the household 
is concerned about food quality consumed  
by the household. 

Years of Schooling  
of Head of Household

Expenditure Group

Food Non-food

Value (rupiah) % Value (rupiah) %

<= 9 1,651,303 58.35 1,178,829 41.65

> 9 2,578,218 42.59 3,475,034 57.41

Source: Own calculation based on data from Susenas, 2017
Table 2: Household expenditures by education level in West Java province 2017.
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Meanwhile, the level of income significantly 
impacted the allocation of household expenditure. 
The higher the level of household income,  
the lower the share of food expenditure; inversely 
the expenditure share on non-food items will 
increase along with the increase in income. 
Households in the low and middle-income 
groups spent over 50% of expenditures for food,  
on the other hand, households in the high-income 
groups spent more than 50% of expenditure  
for non-food items, as seen in Table 3. Similar 
results were found in Abdulai's research (2002), 
which argued that future increase in income 
would shift the consumption pattern towards  
non-food items. This research is in line with Zheng 
and Henneberry (2010), which stated of different 
expenditure patterns of food demand in each income 
and distribution level of a community in a region.

Furthermore, food consumption was categorized 
into the consumption of animal-sourced food  
and non-animal-sourced food. Figure 2 shows that 
the expenditure share of the animal-sourced food 
is highest in the fish commodity group, amounting  
to 36% while the lowest is the meat commodity 
group with 7%.

w_fish w_meat w_poultry w_egg w_milk
West Java 36% 7% 21% 24% 12%

36%

7%

21%
24%

12%

Source: Own calculation based on data from Susenas, 2017
Figure 2: Share of household animal sourced food expenditures  

in West Java (%)

Animal-sourced food expenditures in urban  
and rural households in West Java were different. 

Urban households spent 17.69% of the total food 
expenditure for animal-sourced food, while rural 
households only spent 14.24%, as seen in Table 4.  
This showed that households in urban areas 
have more means to consume animal-sourced 
food than rural households. This result is in line  
with the Molina and Gil (2005) which stated that 
the influence of residential locations provides  
a positive response to the expenditure share, they 
also stated that urban areas households tend to have 
higher incomes than people in rural areas.

Additionally, animal-sourced food expenditures 
in households in West Java showed that the higher 
the level of education, the higher the expenditure 
on animal-sourced food. Households with HoH 
of over nine years of schooling will spend almost 
20% of their food expenditure on animal-sourced 
food, as seen in Table 5. This result is in line  
with Molina and Gil (2005) which stated that 
demand by consumers is not only influenced  
by price and income but also by other variables, one 
of which is perception/information of the product 
quality.

Household income also affected the expenditure 
of animal-sourced food. The Susenas data  
in 2017 showed that the low and middle-income 
households only spent 13-14% of total food 
expenditure for animal-sourced food, while high-
income households used 20%, as shown in Table 6.  
This comparison means that the higher the level 
of income, the higher the expenditure on animal-
sourced food. This is also in line with the research 
conducted by Pangaribowo and Tsegai (2011) 
regarding consumption patterns in Indonesia.  
The research stated that households with the lowest 
income had the highest expenditure for staple 
foods and a small possibility for consuming dairy 
products, whole relatively high-income households 
allocated most of their food expenditure for food 
other than staple foods, namely plant-sourced food, 
meat and fish and dairy products.

Income Level

Expenditure Group

Food Non-food

Value (rupiah) % Value (rupiah) %

Low 1,206,015 65.68 630,060 34.32

Medium 2,098,544 57.00 1,583,400 43.00

High 3,138,808 37.81 5,161,773 62.19

Source: Own calculation based on data from Susenas, 2017
Table 3: Household expenditures by income level and household animal sourced food consumption

in West Java province 2017 (%)
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Regional 
Classification

Food Expenditures

Animal sourced food Non-Animal sourced food Total Food

Value (rupiah) % Value (rupiah) % Value (rupiah)

Urban 374,489 17.69 1,741,950 82.31 2,116,439

Rural area 233,623 14.24 1,407,288 85.76 1,640,911

Source: Own calculation based on data from Susenas, 2017
Table 4: Food expenditures as classified by regions in West Java province 2017.

Years of Schooling 

Food Expenditures

Animal sourced food Non-Animal sourced food

Value (rupiah) % Value (rupiah) %

<= 9 239,370 14.50 1,411,933 85.50

> 9 505,660 19.61 2,072,558 80.39

Source: Own calculation based on data from Susenas, 2017
Table 5: Food expenditures according to education of the head of household in West Java province.

Income level

Food Expenditures

Animal sourced food Non-Animal sourced food Total Food

Value (rupiah) % Value (rupiah) % Value (rupiah)

Low 128,142 13.19 843,014 86.81 971,155

Middle class 302,698 14.97 1,719,066 85.03 2,021,764

High 763,747 20.30 2,998,798 79.70 3,762,545

Source: Own calculation based on data from Susenas, 2017
Table 6: Food Expenditures According to Household Income Levels in West Java.

Households with higher income tend to consume 
animal-sourced foods, consequently more 
expensive, than those with lower income. Low-
income groups consumed more fish, followed  
by eggs and poultry, and consumed very little 
meat and milk. In contrast to households  
with high income, albeit being dominated by fish, 
the expenditure of poultry, eggs, and milk is evenly 
distributed. This is in line with Abdulai's (2002) 
research which stated that the demand for meat 
and fish would increase along with the increase 
in consumer income, the research also expresses 
similar results by Hayat, Hussain and Yousaf (2016) 
which stated that higher household income would 
lead to an increase in household demand for dairy 
and meat products. The findings above are also  
in line with Bennet's Law stated that increasing 
income results in decreasing consumption  
of staple food. The consumption pattern is 
influenced by income, the wealthier a society is, 
the more varied its food consumption; initially 
dominated by simple starchy plants and later 
diversifying to plant-sourced food, fruit, dairy 
products, and especially meat.

Estimating parameters of the animal sourced 
food demand system model

Overcoming endogeneity required an instrumental 
variable, i.e., the total household income against 
the total household expenditure by adding food  
and non- food expenditures. According to Bopape 
(2006) and Fashogbon et al. (2012), the total income 
is a useful instrumental variable as it is correlated 
with the instructed variables and did not correlate 
with errors in the main equation. The disregard 
of blank data or zero consumption will lead  
to selectivity bias that will affect the estimation 
results. This study overcame it by adding  
the Inverse Mills Ratio (IMR) variable  
to the equation. 

The effect of the own-price variable on each group 
of animal-sourced food commodities suggested  
a positive and significant for the group's expenditure 
share. The coefficient prices showed that should 
price increase by 1%; the expenditure share 
would also be felt by the food groups; fish groups  
with 0.236% followed by eggs with 0.192%,  
poultry with 0.172%, milk with 0.091%,  
and the lowest was the meat with 0.053%, assuming 
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ceteris paribus. This is in line with Abdulai's 
(2002) research, which stated that the own-price 
variable significantly influenced the increase  
of the expenditure share of the food commodity 
group, and prices affected all food commodities 
demand. Thus price policy as an agricultural policy 
instrument is fundamental.

Income variables demonstrate a positive relation 
with expenditure share. Thus, an increase in income 
will be followed by an increase in expenditure 
share. The coefficients for meat, egg, and milk 
commodity groups have a positive influence;  
an increase in income increase will be followed  
by an increase in group share. This finding is  
in line with Hayat, Hussain and Yousaf (2016), 
which stated that an increased household income 
would lead to increased demand for dairy  
and meat commodities. However, fish and poultry 
commodity groups have a negative coefficient;  
an increase in income will be followed by a decrease  
in the expenditure share of the dairy and meat 
commodities. This relation is likely to occur  
as an increase in household income will shift  
the demand towards more expensive animal-
sourced food like meat and milk. These phenomena 
demonstrated the application of Bennet's Law  
in West Java Province, namely the high income 
would shift the consumption pattern towards better 
quality food.

Regional dummy variables indicated that fish groups 
had a positive relation; household expenditure share 
for animal-sourced food commodities is higher 
in households living in urban areas compared  
to rural areas. Conversely, the expenditure share 
of milk commodity is lower for households living 
in urban areas compared to those living in rural 
areas. The comparison reflects the significant role 
that milk plays to fulfill the nutritional adequacy 
of children in rural areas, and the non-substitutable 
characteristic of milk, especially baby formula.

The years of schooling variables show that  
the years of schooling provides significance 
at the level of 1-10% of the poultry and milk 
groups. The years of schooling have a positive 
relation with the share of poultry expenditure  
but have a negative effect against the share  
of milk expenditure. Research conducted by Capps  
and Smith (1991) in Nugroho (2015) on the effect 
of health and nutritional factors in the analysis  
of food demand, described that demand  
by consumers is not only influenced by prices 
and income but also by other variables such  
as perceptions and product information.

The size of the household (the number of household 
members) had a significant influence on the level 
of 1-10% in the egg commodity group, which 
means that the size of the household influences  
the demand for eggs. This study indicated a negative 
effect between household size and share of egg  
expenditure. This negative effect indicated that  
the bigger the household, the smaller the expenditure 
for eggs. According to Mittal (2010), food is  
a private item that is difficult to substitute, especially 
for poor households. With per capita resources  
as constant, food consumption per capita should 
rise as household size increases. In fact, the more 
the family members, the less the food consumption. 
This phenomenon is called the Deaton-Paxson 
paradox proposed by Deaton and Paxson (1998). 
The study conducted by Deaton and Paxson (1998) 
in several countries: The United States, the United 
Kingdom, France, Taiwan, Thailand, Pakistan,  
and South Africa, indicated the negative 
correlation between the number of family members  
and the demand for food. This is because food 
consumed by people cannot be substituted  
with cheaper public goods, particularly in low-
income countries. This result is different for rice;  
a household with more infants and adults consumes 
more rice. This implies that a household with more 
household members spends a higher proportion  
on various at-home foods such as rice. Abdulai 
(2010) also stated that parameters related  
to household size affect consumption patterns; large 
families are often forced to adjust their consumption 
patterns to buy the relatively cheaper commodity, 
as indicated by the low egg consumption in West 
Java province of 10kg/capita/year. Meanwhile, 
the consumption of chicken meat and eggs  
in Asian countries has now reached 15 kg/capita,  
and some have even reached 20 kg/capita  
(West Java Provincial Government, 2015).

The sex of the head of household is significant 
at the 1-5% real level for poultry and egg groups. 
Eggs have a positive effect if the sex of the head  
of the household is male, and poultry has a negative 
effect. A positive effect means that households 
with a male head of household consume 0.011% 
more eggs compared to households with a female 
household; whereas female head of household will 
rely on poultry to meet animal-sourced food needs. 
Pangaribowo and Tsegai (2011) examined the same 
thing for the sex dummy of the head of household 
(male), which gave a positive and negative relation. 
Usually, a positive relation is shown on higher 
quality and more expensive foods such as meat.  
The implication is that the difference in sex  
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of the head of household leads to differences  
in consumers’ behavior. This condition indicates 
that food policies should take the difference  
in sex of the head of household characteristics  
into consideration.

The Inverse Mills Ratio (IMR) is significant  
at the 60% coefficient, reflecting the problem  

of selectivity bias sample. This problem was 
overcome by adding the IMR variable to unbias  
the estimation parameters in the equation. Thus,  
the insignificant IMR variables with a 40% 
coefficient show that the selectivity bias problem 
does not occur for these commodity groups  
(Table 7).

Variables
Fish Share Meat Share Poultry Share Eggs Share Milk Share

1 2 3 4 5

Fish Prices 0.236 *** -0.036 *** -0.054 *** -0.057 ***   -0.087 ***

(0.017)   (0.009)   (0.012)   (0.011)   (0.011)

Meal Price -0.036 ***   0.053 ***   -0.049 ***   -0.026 ***   0.059 ***

(0.009)   (0.011)   (0.011)   (0.009)   (0.008)

Poultry Price -0.054 ***   -0.049 ***   0.172 ***   -0.056 ***   -0.012

(0.012)   (0.011)   (0.019)   (0.014)   (0.010)

Egg Price -0.057 ***   -0.026 ***   -0.056 ***   0.192 ***   -0.051 ***

(0.011)   (0.009)   (0.014)   (0.014)   (0.009)

Milk Price -0.087 ***   0.059 ***   -0.012   -0.051 ***   0.091 ***

(0.011)   (0.008)   (0.010)   (0.009)   (0.011)

Income -0.644 ***   0.201 ***   -0.325 ***   0.446 ***   0.322 ***

(0.044)   (0.021)   (0.042)   (0.048)   (0.029)

Quadratic Income -0.023 ***   0.019 ***   -0.037 ***   0.029 ***   0.011 ***

  (0.001)   (0.000)   (0.001)   (0.000)   (0.001)

Years of Schooling (years)   -0.000   0.000   0.001 *   -0.000   -0.001 **

  (0.000)   (0.000)   (0.000)   (0.000)   (0.000)

Location (urban = 1)   0.009 ***   -0.001   0.004   -0.003   -0.009 ***

  (0.002)   (0.001)   (0.003)   (0.003)   (0.002)

Sex (male = 1)   -0.001   0.001   -0.011 ***   0.011 ***   0.000

  (0.002)   (0.001)   (0.002)   (0.002)   (0.001)

Household Size   0.002   0.001   0.002   -0.005 ***   -0.000

  (0.001)   (0.000)   (0.001)   (0.001)   (0.001)

Middle Income Group   0.015 **   0.007 **   -0.013 *   0.005   -0.015 ***

  (0.006)   (0.003)   (0.007)   (0.007)   (0.004)

High Income Group   0.035 **   0.012 **   -0.026 **   0.008   -0.030 ***

  (0.011)   (0.005)   (0.012)   (0.013)   (0.007)

Instrumental Variable   0.030 ***   -0.005 ***   0.014 ***   -0.030 ***   -0.009 ***

  (0.002)   (0.000)   (0.002)   (0.002)   (0.001)

Mills_Fish 0. 075 ***   -0.017 **   -0.021   -0.170 ***   -0.093 ***

  (0.010)   (0.008)   (0.017)   (0.020)   (0.011)

Mills_Meat   0.088 ***   0.003   -0.053 ***   0.040 **   -0.078 ***

  (0.016)   (0.009)   (0.018)   (0.017)   (0.013)

Mills_Poultry   0.026   -0.005   -0.027 ***   0.049 **   -0.015

  (0.018)   (0.008)   (0.0 09)   (0.024)   (0.012)

Mills_Eggs   0.006   -0.022   0.222 ***   -0.145***   -0.028

  (0.041)   (0.020)   (0.047)   (0.010)   (0.028)

Mills_Milk   -0.132 ***   0.019   0.061 **   -0.027   0. 151 ***

  (0.023)   (0.012)   (0.027)   (0.029)   (0.011)

Constant   0.242 ***   0.205 ***   -0.063   0.581 ***   0.032

  (0.036)   (0.035)   (0.046)   (0.044)   (0.030)

Note: *** p <0.01, ** p <0.05, * p <0.1. Standard errors in parentheses
Source: Own calculation based on data from Susenas, 2017

Table 7: The result from QUAIDS model of West Java province.
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Income Elasticity

The result showed that the demand income 
elasticity for household animal-sourced food  
in West Java had a positive relation; all groups  
of animal-sourced foods were categorized as normal 
goods, and there were no inferior goods. The value 
of income elasticity is shown in Table 8 below. 
In general, income elasticity for animal-sourced 
food in urban areas is lower tha in rural areas. 
This comparison indicated that from an economic 
standpoint, foods commodity are more affordable 
for urban households than rural households  
as the income of urban households on average is 
higher than rural households.

Income elasticity for meat is very responsive, 
even in rural areas the value is more than 2. Thus,  
a 1% income increase will cause a consumption 
increase of this food group, assuming ceteris 
paribus. The high value of meat elasticity can be 
caused by meat's high prices, making meat a food 
group as the first choice should an income increase 
happen.  On the other hand, urban areas have  
a smaller value as urban areas as it tends to have  
a higher increase in income.

For meat demand, the income elasticity will become 
smaller as income increases. This finding in line 
with the research conducted by Bopape (2007) 
and Faharudin et al. (2015) which stated that meat 
and fish are luxury goods in all household groups. 
Expenditure on meat and fish is more elastic among 
rural and low-income households than among urban 
households and high-income households. The 
same findings are found in the research conducted  
by Akinwumi et al. (2011) in Alimi (2013) which 
stated that beef and chicken are the most preferred 
meat and the level of household income strongly 
influenced the demand.

Meanwhile, the high-income households’ groups 
have a 0.889 high-income elasticity for poultry, 
which means that changes in demand will be lower 

than changes in income. The HoH with less than 
or equal to 9 years of schooling is more responsive 
than HoH with more than nine years of schooling. 
The lower elasticity value of poultry compared  
to meat indicated that poultry is one of the mainstays 
of the community in meeting animal protein 
needs in West Java. DKPP West Java Province 
(2018) stated that 65% of West Java households 
still rely on poultry such as chickens and ducks  
as the main protein intake. Presently,  
the consumption of protein sources other than 
poultry food, both fish and meat, is still low, 
changing it will be difficult and will require a long 
process. 

Eggs were one of the most consumed commodities 
by all levels of households because they contain 
high-quality, practical proteins, are easy to prepare, 
and are the cheapest among other animal-sourced 
food commodities. The value of income elasticity 
for egg commodities is positive, indicating eggs 
as normal goods. Thus, any increase in household 
income will cause the share of egg expenditure 
to increase. The income elasticity for eggs is  
the lowest compared to other animal-sourced food 
groups and is worth less than one.

Milk has complete nutritional content and is very 
beneficial for the health and human body. The value 
of milk's income elasticity is positive; this indicated 
that an increase in household income would cause 
the share of milk expenditure to increase. Milk is 
categorized as luxury goods which contrasted with 
other animal-sourced food groups. Thus, the higher 
the income, the more responsive to the demand  
it is, which means that high-income household  
will prioritize demand for milk if there is  
an increase in income. This finding is in line with 
Fabiosa (2005) which stated that the increasing 
consumption levels of animal-sourced protein 
are dairy products and poultry, this increased 
demand for animal-sourced food products is in line  
with increasing economic growth and urbanization.

Source: Own calculation based on data from Susenas, 2017
Table 8: Income elasticity.

Animal Sourced 
food

Region Education Income

City Village <= 9 years > 9 years Low Middle class High

Fish 1.073 1.036 1.050 1.086 1.084 1.054 1.032

Meat 1.748 2.210 1.998 1.681 1.944 1.968 1.631

Poultry 1.116 1.310 1.275 1.005 1.464 1.117 0.889

Egg 0.341 0.425 0.410 0.260 0.436 0.352 0.126

Milk 1.236 1.306 1.310 1.186 1.240 1.247 1.250
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Own-price elasticity

The value of the own-price elasticity for animal-
sourced food commodities is shown in Table 9.  
The elasticity value showed that all groups 
are negative, which means that the increase  
in commodity prices would cause a decrease  
in the consumption demand of the commodity, 
assuming ceteris paribus.  

When viewed from absolute value, own-price 
elasticity has a value of less than one or is inelastic. 
This means that the percentage change in price 
is higher than the percentage change in demand;  
if there is a 1% increase in commodity prices, there 
will be a decline in commodity quantity of 0.399% 
for fish, 0.781% for meat, 0.320% for poultry, 
0.178% for eggs and 0.333% for milk, assuming 
ceteris paribus.

Among the five groups of animal-sourced foods,  
the most inelastic is the egg group as it has  
the lowest own-price elasticity value, which 
is equal to 0.178. This condition occurred  
as eggs are a cheap source of animal-sourced food  
with high nutrient content, becoming a mainstay 
of households in West Java in meeting the needs 
of animal protein. Thus, price increase was not 
responded by the household. The highest price 
elasticity was in the meat group, which is relatively 
more expensive. Meat commodity group has  
a price elasticity of 0.781; thus, the increase  
in food prices in households is almost proportional  
to the decrease in consumption of each food 

commodities, assuming ceteris paribus.

Meat and milk are more responsive in urban areas 
compared to rural areas. Thus, the higher the level 
of education and income, the more responsive  
the demand will be. However, it is not so for 
groups of fish, poultry, and eggs. The own-price 
elasticity showed that the higher the income group, 
the lower the value of elasticity, or the smaller the 
response value against the increase in education  
and income. This comparison indicated that 
households continuously try to maintain  
the quantity of consumption of fish, poultry,  
and eggs despite price increases. In West Java, 
when viewed based on the share of each group, 
fish, poultry, and eggs has the highest consumption 
compared to meat and milk groups, as prices are 
more affordable.

Cross-price elasticity

Cross-price elasticity showed the effect of price 
changes in other commodity groups against  
the demand for commodity groups. A positive value 
of the cross-price elasticity indicated that a price 
increase of a commodity group would increase 
the demand for other commodity groups or be 
substituted. Whereas a negative value indicated that 
a price increase of a commodity group would reduce 
the demand for other commodity groups or be 
complementary. The value of cross-price elasticity 
in this study resulted from 20 compositions is 
shown in Table 10 below.

Source: Own calculation based on data from Susenas, 2017
Table 9: Own price elasticity.

Animal Sourced 
Food Total

Region Education Income

City Village <= 9 years > 9 years Low Middle Class High

Fish -0.399 -0.347 -0.485 -0.454 -0.268 -0.497 -0.372 -0.276

Meat -0.781 -0.821 -0.632 -0.705 -0.863 -0.600 -0.772 -0.905

Poultry -0.320 -0.290 -0.388 -0.369 -0.244 -0.419 -0.357 -0.163

Egg -0.178 -0.135 -0.255 -0.252 0.020 -0.361 -0.118  0.298

Milk -0.333 -0.421 -0.079 -0.157 -0.535 -0.001 -0.378 -0.560

Source: Own calculation based on data from Susenas, 2017
Table 10: Cross price elasticity.

Animal sourced food
Commodity Group

Fish Meat Poultry Egg Milk

Fish  -0.063 -0.205 -0.167 -0.222

Meat -0.611  -0.575 -0.342 0.470

Poultry -0.403 -0.141  -0.294 -0.022

Egg -0.004 -0.011 -0.069  -0.110

Milk -0.765 0.335 -0.063 -0.428  
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Table 10 shows only two commodities  
with a substitution effect with other animal-
sourced food groups, namely meat, and milk; 
the substitution relation to meat is milk. This 
substitution demonstrates that a 1% increase  
in meat will increase the demand for milk by 0.335%, 
assuming ceteris paribus. While other commodities 
such as fish, poultry, and eggs are complementary 
to meat commodities, which means an increase 
in meat prices will decrease the demand for these 
three commodity groups. Thus, the substituting 
commodity of meat as a source of animal-sourced 
food is milk. Meanwhile, milk has a substitution 
effect with meat, meaning that a 1% increase  
in milk prices will increase demand for meat, which 
is equal to 0.470%, assuming ceteris paribus. While 
other commodities such as fish, poultry, and eggs 
are complementary to dairy commodities, which 
means an increase in milk prices will decrease  
the demand for the three groups. 

Conclusion
The result showed that the independent variables, 
i.e., price, income (expenditure approach)  
and demographic, socio-economic characteristics 
in the Quadratic Almost ideal demand System 
(QUAIDS) model could be used in estimating 
the share of animal-sourced food expenditure  
at the household level. The price variable, both 
the own-price and the cross-price of other animal-
sourced foods are mostly positive and negative  
in determining the share of each group. The income 
and squared income of a household are significant 
for the share of animal-sourced food group.

The income elasticity showed that all animal-
sourced food groups are categorized as normal 
goods, characterized by an income elasticity value 
of more than zero. The value of income elasticity 
for meat commodities is the highest and eggs are 
the lowest. The demand for meat will provide  
the highest response if there is an increase  
in income. However, eggs have the lowest response.  

The own-price elasticity showed that the most  
responsive commodity is meat, followed  
by fish, poultry milk, and eggs. The five groups  
of commodities have a value of negative elasticity, 
which means that increasing commodity prices 
decrease the demand in the form of a reduced share 
of expenditure. While the cross-price elasticity  
of animal-sourced food commodity groups 
identified most groups as having a negative value, 
further proving that the related animal-sourced food 
commodity groups are complementary. Meanwhile, 
the meat and milk group have a substitution effect; 
the commodities that can replace meat as a source 
of animal protein is milk and vice versa.

Policy implications and recommendations

The income elasticity is higher than the value  
of price elasticity, meaning that the most effective 
way to direct the pattern of food consumption  
in West Java is through increasing people's income. 
Although price policy is crucial, in the long run, 
changes in the pattern of food consumption are 
primarily determined by the increase in people's 
welfare in the form of increased income. 

Government policy priorities related to food  
and nutrition are prioritized for groups of people 
who live in rural and low-income areas. The order 
of consumption of high animal-sourced foods is 
fish and eggs, followed by poultry meat, especially 
from chicken. The demand or consumption of beef 
is relatively low. Thus, the government should 
encourage self-sufficiency in animal protein  
to ensure that various layers of society can feel  
the benefits. Diversification of food is a difficult 
task for the provincial government. 

Diversification efforts include campaigns  
or outreach on the consumption of diverse, 
nutritious, and safe food for the community.  
As it also involves aspects of community behavior, 
then developing food consumption policies must be 
made into a mass movement that involves not only 
the government but covers all elements of society. 
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