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g:nstract

Purpose — The purpose of this paper is to assess nufrients elasticities of calories, proteins, fats, and
carbohydrates in Indonesia.

Design/methodoelogy/approach — Quadratic Almost Ideal Demand System is used on Indonesian
socioeconomic household survey data.

Findings — Expenditure elasticities of nutrients in overall model range from 0,707 (for carbohydrates) to
1085 (for fats), but expenditure elasticities in rural areas are higher than those in urban area. Most of price
elasticities of nutrients have very small absolute value (not elastic) and all values are lower than the
expenditure elasticities. However, the price of five groups of food commodities, namely, rice, oil and grease,
fishes, meat, and other foods give significant influence on nutrients consumption.

Research limitations/implications — This research only indudes four micronutrients, namely, calorie,
protemn, fat, and carbohydrate.

Originality/value — This research i one of very limited literatures about nufrient elasticity of food
consumption in Indonesia.
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1. Introduction

Quality food consumption is one of the Indonesian Government’s main concerns in the
development of food security. Diets should be balanced in terms of nutritional composition.
This would enable the population to perform daily activities and the #8untry to achieve
appropriate health standards. Based on the recommendations of the 2012 National
Workshop on Food and Nutrition X, the Regulation of the Minister of Health No. 75 of 2013,
the Indonesian Government has @8tablished that the minimum energy requirement is 2,150
kilocalories per capita per day, while the minimum protein requirement is 57 grams per
capita per day. Nutrition plays an important role in human health because of its links to
many socioeconomic and health variables, such as malnutrition, the prevalence of disease,
educational attainment, and employment status.

In 2012, the average per capita caloric consumption in Indonesia was 1,848.17 kilocalories
per day below the minimum energy requirement, while the average consumption of protein
per capita per day was 5.2 grams below the standard of protein adequacy (BPS, 2013).

‘urther, the consumption of energy and protein in Indonesia declined over the past few
decades. The low nutritional intake is also reflected in the high rates of malnutrition among
Indonesian children under age 5, which in 2013 reached 18.3 percent (Balitbangkes, 2013).
Indonesia also faces the problem of the low diversification of food consumption, which is

Journal of Agribusiness in indicated by the low score for the desirable dietary pattern (Pola Pangan Harapan) and the
povelaping aad Eaesging high dependence on staple foods, especially rice.
Val 7 Na. 3, 3017 During the period 2003-2013, the annual food-inflation rate in Indonesia, in general,
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price increases exceeded those of non-food necessities. Further, when food inflation 1s low,
total inflation is also low. Annual food inflation has shown large fluctuations. During the
period under review, the lowest food-inflation rate was 3.88 percent for 2009 and the highest

rate was 16.35 percent for 2008.

Increasing food prices have led to increases %he percentage of household budgets
allocated to food consumption. This means that 1T household incomes remain relatively
unchanged, then rising food prices will cause a decline in household purchasing power.
Households often respond to this situation by reducing their demand for foodstuffs or by
replacing what they normally consume with cheaper foodstuffs. Thus, an increase in food
prices nfluence household'’s food-consumption patterns in terms of both quantity and
quality. Income is another factor that influences the quality of household food consumption.
The higher the income, the higher the household's ability to provide food whose
consumption meets an appropriate standard of health.

The mpact of increasing food price and changing income levels on the quality of food

sumption can be studied through the nutrients elasticity of household food consumption.

15 information is useful to policymakers in terms of designing policies aimed at food
provision, and food-price stabilization, by gua@hteeing food affordability, especially for
low-income households. The main objective of this study 18 to e nutrients
elasticities of calories, proteins, carbohydrates, and fats in mdones%omehold
survey data Survei Sosial Ekonomi Nasional (SUSENAS) conducted in 2013. Furthermore,
this study is expected to provide information to assist policymakers in determining policies
aimed at improving the quality of the food consumed so as to address the struggle against
malnutrition in Indonesia.

Literature review

recent years, researchers have been focusing on nutrition demand. Most studies have been
on evaluating either the income or the price elasticity of nufrient consumption so as to
determme the relationship between nutrients consumption (espedally calorie consumption)
and changes in income or food prices (Pitt, 1983; Behrman and Deolalikar, 1987; Sahn, 1988;
Bouis, 1994; Huang, 1996; Subramanian and Deaton, 1996; Grimard, 1996; Dawson and Tiffin,
1998; Rae, 1999; Gibson and Rozelle, 2002; Skoufias, 2003; Moeis, 2003; Abdulai and Aubert,
2004; Fousekis and Lazaridis, 2005; Akinleye and Rahji, 2007; Babatunde et al, 2010;
Irz, 2010; Aromolaran, 2010; Ecker and Qaim, 2011; Skoufias ef al, 2011; Zheng and
Henneberry, 2012; Widarjono, 2012; Anriquez ef al, 2013).

Conclusions differ regarding the effect of changes In income on nutrients consumption.
This is because these studies had a wide range of estimates for income elasticities. Salois
ef al (2012) reviewed studies of incomenutrients elasticity and found that the impact of
income on nutrient@@onsumption differs across the income distribution and between poor
and rich countries. Santeramo and Shabnam (2015) concluded that the different results are
also due to the quality of the data used in these studies. In a cross-country study on the
impact of prices on nutrients consumption, Anriquez ef al. (2013) found that a price increase
reduces the mean consumption and worsens the distribution of calories across a population,
thereby causing the nutritional status of the population to deteriorate.

There are relatively few studies on nutrients elasticities of food consumption in
Indonesia. Using SUSENAS 1990 data, Rae (1999) studied the elasticity of food consumption
with respect to total household expenditures in urban Java and found it to be very small,
especially with respect to the elasticities of calories and carbohydrates consumption.
Skoufias (2003) examined the income elasticity of the price impact on calorie consumption,
using SUSENAS 1996 and 1999 data. Skoufias ef al (2011) also evaluated the income
elasticity of other micronutrients before and after the economic crisis of 1997. The results
show that the income elasticity of the consumption of calories and other micronutrients did
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not significantly change immediately before (1996) and after (1999) the crises. Moeis (2003)
also used nutrients elasticities (calories, proteins, carbohydrates, and fats) to study the
mmpact of the economic crisis of 1997, using SUSENAS data (1996, 1999). In contrast to
Skoufias (2003) and Skoufias ef al (2011), Moeis (2003) concluded that the consumption
of nutrients is responsive to Income or expenditures; he also found that the elasticit@f
expenditures increased during the crisis, although the elasticity of nutrients relative to the
change in the price of rice was quite small (between —0.20 an .22) and declined after the
economic crisis. Widarjono (2012) also examined the elasticity of calories, proteins, fats, and
carbohydrates consumed in Indonesia, by using SUSNAS 2011. He found that the
expenditure elasticities ranged from 059 to 075 an@ERere lower than the results of
Moeis's (2003) study. Widarjono (2012) also found that the price of eggs and milk had the
most influence on the consumption of calories, proteins, and carbohydrates.

3. Methods
The data used in this study were obtained from Indonesia’s Natfhal Socioeconomic Survey
for 2013 (SUSENAS). SUSENAS is a household survey that collects data on household

consumption, which include over 200 food commodities consumed in Indonesian
households. Since 2011, SUSENAS has conducted its survey on a quarterly basis, using
the same sample size each quarter but different sample households. In this study, we used
only the SUSENAS data from the survey conducted in March 2013.

This study consists of two stages of the estimation process. The first stage estimates the
price and income elasticities, using Quadratic Almost Ideal Demand System (QUAIDS) of
Banks ef al (1997). In the second stage, we calculate the nutrients elasticity of calories,
proteins, fats, and carbohydrates. The QUAIDS models used i this study were formulated,
following Ray (1983) and Poi (2012), by incorporating socio-demographic variables as follows:

, X
wy = 05!"'2 Fii In pj-l- {ﬁ;“l‘qlbjh[m}
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Qﬂ'e w; 1s the budget share Fhe tth food group, p; is the price of the jth food group, x is total
household expenditures on food, I is the vector of the demographic variables, p 1s the

o D
vector of the price, ﬁ{,(ﬂl—l- p'D, c(p, D)= ijj"” , Ina(p) = o+ 3y, o4ln p; +
S =1y 2 mp;In p; is the price index, ¥p) = [] pf is the Cobb-Douglas price
aggregator, and «;, 755 f; 4, #; p are unknown palametéﬁé.

We impose restrictions to the above demand model, namely, by adding up
{Z:i_l o =1, E:i_l Vg = 0, and E:i_l ﬁ! = 0)' h(m()geHEity (Z;i_l Tij = 0), and symmetry
(=), In order to be consistent with consum and theory. To simplify the estimation
of demand, we use only 14 food groups, namely, nce, non-rice staples, tubers, fish, meat, eggs,
milk, vegetables, pulses, fruits, oil and grease, beverage ingredients, spices, and other foods.
mw QUAIDS model was estimated using a seemingly unrelated regression technique.

of the non-li#arity in the parameters and the cross-equation restrictions of the demand
system, we used the iterative feasible generalized non-inear least squares estimation method to
obtain more efficient estimates of the parameters. Adding up this restriction causes
singularity of the covariance matrix of the error term u;, so that in the estimation process, the
last equation in the demand system must be dropped (Poi, 201

Household demographic variables are included, in the model, 10 control for variations in the
structure of preferences between households that are due to differences in their demographic




characteristics. Some researchers also incarporate household demographic variables in their
demand models, such as conducted by Pollak and Wales (1981), Rain (1983), Deaton and
Paxson (1998), and Denton ef al. (1999). Research that examines food demand in Indonesia also
ncorporates demograp iables (Moeis, 2003; Widarjono, 2012). In this study, we use six
demographic variables: househald size, the number of children under five years of age, the
urban/rural classification, household head education level (completed aenioragh school or
not), household head employment sector (agriculture or non-agriculture), and mcome groups
(40 percent lowest income, 40 percent medium income, and 20 percent highest income).

The purchase prices of the food commodities were not expliatly recorded in the SUSENAS
questionnaire, so these raw data were not available. As a result, this research used the unit-
value approach as an approximation of these prices; this method gives the ratio of food-
commodity expenditures (in rupiahs) to the quantity of food commodities consumed. But, as
noted by Deaton (1987), Cox and Wohlgenant (1986), and Hoang (2009), justification must be
applied §the above unit-value approximation so as to handle variations in food prices or food
quality. Following Hoang (2009), we used the following justification equations:

v =T+ @x+0D+g andéi =7i+§

where v; = (1/(2) Yl (i)' )] and vy, = (x)/(g;) ave the unit values of the ith food subgroup
and the kth food commodity, respectively; xi, x;, and x are expenditures ﬂghe kth food
commodity, the ith subgroup, and the tgl food expenditures, respectively; g 15 the quantity
consumed of the kth food commodity; », 18 the number of different food commodities in ith food
subgroup; Dis the vector of the demographic variables; ¢; and @ are unknown parameters; & is
aresidual; 7; and 7; +& denote the means of the unit values at the comnmnity level (census
block); and p; 1s the adjusted price of the commodity to be used in the QUAIDS model.

The elasticity estimate of the QUAIDS model was calculated using the following
equations (Poi, 2012):

(1) Income/expenditure elasticity:

gy = %-i— 1,
(2) Uncompensated price elasticity:
gj = %—fsa}:
(3) Compensated price elasticity:
é':'k;' = ejj + e,
t.vheﬁre: =7ms = (B;+ q,-'D) +m In [Wﬂ, 8;; is Kronecker & (6, =1 for
i(:ﬁjl »r’.-gl)jd G;=0 for i#), and ;= ﬁ; = y;— (o + %: i In py)—

‘12
wipetp, D Il
The nutrients elasticities consist of the elasticities of calories, proteins, fats, and
carbohydrates, and are calculated following Pitt (1983), Sahn (1988), Huang (1996), Ecker
and Qaim (2011), and Widarjono (2012) as follows:
(I) Income/expenditure elasticity:
Ey= Z;‘Zg-fih\’qmﬂr
DY) DAY
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Price elasticity:

Eni = M
DD P T

where Ey is the nutrients elasticity with respect to income/expenditure; ¢, is the
nutrients elasticity with respect to the price of food group j; Cy is the coefficient of
the nutrient content (M) of food item & of food group i, g; specifies the average
quantity consumed of food item k& in food group 7; ¢;; denotes the income elasticity of
food demand; and ¢; is the uncompensated price elasticity of food demand.

4. Results and discussion

Average nutrients consumption

The average calorie consumption per capita in Indonesia is 1,963.22 kilocalories per day
below the Indonesian minimum daily energy requirement. The main sources of calories are
rice, followed by ol and grease, beverage mgredients, and other foods. Caloric consumption
from nonrice staples and tubers is still relatively small. In rural areas, the caloric
consumption from rice, non-rice staples, oil and grease, and beverage ingredients 1s higher
than in urban areas, whereas the caloric consumption derived from other foods (including
prepared foods) is higher in urban than m rural areas.

In overall, the average consumption of proteins is 56,52 grams per capita per day,
which 1s also below the minimum protein requirement. Proteins consumption also
mainly comes from rice, followed by fish, and other foods (including prepared foods)
in both urban and rural areas. The proportion of protein consumption from fish as a
source of animal protein appears to be small, as well as is the consumption of protein
derived from eggs. The consumption of vegetable proteins from legumes is also still
quite small.

The consumption of fats in Indonesia aver@es 4223 grams per capita per day, and
carbohydrates consumption averages 311.47 grams per capita per day. The highest
proportion of fats consumed come from oil and grease, followed by fats from other food
groups, while the consumption of fat from meat appears to be very low. Rice 1s the main
source of carbohydrate intake, followed by other food and beverage ingredients.
The proportion of carbohydrates that are derived from non-ice staples and tubers also
seems to be very low. F

The consumption of calories, proteins, and carbohydrates is lower in urban areas than in
rural ones, but average fat consumption is only slightly higher in urban than in rural
areas (Table I).

Food demand elasticity

Table I presents the parameter estimates of the QUAIDS model. Of the coefficients,
147 of 252 (5833 percent) are significant at the 5 percent level, while for the price
coefficients 43.75 percent are significant at the 5 percent level. From the table, we can
see that 10 of the 14 coefficients of the quadratic term are significant at the 5 percent level.
This leads us to conclude that the model that uses a quadratic term is more precise than
the linear el is.

Table 111 Shows the expenditure elasticities and own-price elasticities for all groups of food
commodities. In line with economic theory, @l income/expenditure elasticities are positive and
all own-price elasticities are negative. Milk Ilas the highest expenditure elasticity, followed by
meat, fruits, and other foods, and rice has the lowest expenditure elasticity. This means that
changes in income mostly affect the consumption of milk, meat, fruits, and other foods but do
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not have much effect on rice consumption. g{penditure elasticities for rice and other
foods differ the most between urban and rural areas as compared to the other food groups.
For the fourth food group, namely, meat, milk, fruits, and other foods, the elasticity of
expenditure is higher than the own-price elasticity, which suggests that the income effect
on household consumption is higher than the price effect is. By contrast, eight food glrans
have own-price elasticities that are higher than their expenditure elastiaties, namely, rice,
non-rice staples, tubers, fish, vegetables, pulses, oil and grease, and beverage ingredients.
For those eight groups, the pnce effect on household food consumption i1s higher than the
income effect is.

Six food groups have absolute values of uncompensated own-price elasticities that are
close to 1, that 1s, between 09 and 1.1; these include tubers, fish, eggs, vegetables, oil and
grease, and beverage ingredients. This indicates that the percentage increase in the prices of

ds In these groups 1s almost propartional to the percentage decrease in food consumption.

e highest own-price elasticities are found for pulses, other foods, and fruits, but the lowest
also belong to rice. As a main food commodity, rice has the lowest expenditure and own-price
elasticities, where rising incomes and a change Efice prices do not have much effect on rice
consumption. Compared to the uncompensated own-price elasticties, all of the compensated
own-price elasticities have lower absolute values, which shows that the effect of rismg food
prices on food consumpti n be lowered through compensation.

For most food groups, the absolute of the cross-price elasticity are very small, 1.e.,
close to 0. From this, it can be concluded that the consumption of mos d commodities is
independent of the price of other similar foods. Nonetheless, a rise in the price of rice and
vegetables causes the most response in terms of the consumption of other alternative foods,
but elasticity 1s still very low (the cross-price elasticity can be seen in Tables AL-AVI).

Nutrient elasticities

Table IV presents nutrients elasticities of food consumption in Indonesia. All of the
expenditure elasticities (as a proxy of income elasticities) are positive, which is in line with
the theory that rising incomes lead to increases in nufEents consumption. By contrast, most
of the price elasticities are negative, meaning that an increase in food prices leads to a
decline in nutrients consumption, although not entirely. Some positive values of price
elasticities arise because these food groups do not contain the corresponding nutrients.

In the overall model, the expenditure elasticities ranged from 0.707 for carbohydrates to
1.085 for fats. The consumption of fats and proteins is more elastic with respect to
expenditure than is the consumption of calofi®s and carbohydrates. This means that rising
expenditures or incomes lead to the higher consumption of fats and proteins compared to
the consumption of calories and carbohydrates. These results are consistent with those of
Widarjono (2012).

In the overall model, the consumption of carbohydrates, calories, and proteins is most
affected by changes in the price of rice. A 1 percent increase in the price of rice caused a
decrease m the consumption of carbohydrates by 0.327 percent; caloric consumption
decreased by 0.238 percent; and proteins consumption decreased by 0.216 percent. While the
consumptid@of fats is most affected by the prices of oil and grease, other foods, and meat, in
which a 1 per crease in the price of oil and grease will reduce fats consumption by
0.347 percent, a 1 percent increase in the prices of other foods lowered fats consumption by
0.230 percent, and an Increase in meat prices also reduced fats consumption by 0.197 percent.
An increase in the prices of other foods also affects caloric consumption; that is, a 1 percent
rise in the price of other foods caused a decline in calorie consumption by 0.130 percent.

In addition to the four food groups mentioned above, fish is another food group that has
relatively high price elasticity of nutrients consumption. A 1 percent increase in the price of
fish caused a decline in the consumption of proteins by 0.173 percent. Thus, in the overall
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model, we found five food groups that have a signnant price influence on the nutritional
intake of calories, protems, fats, or carbohydrates, namely, rice, fish, oil and grease, meat,
and other foods.

In urban areas, the expenditure elasticity is between 0.668 (carbohydrates) and 1.059
(fats), in which fats and proteins are also more elastic to expenditure compared to
calories and carbohydrates. In rural areas, the expenditure elasticity appears to be higher
than in urban areas; here, expenditures are also the lowest on carbohydrates (0.744) and
the highest on fats (1,121). The expenditure elasticities of nutrients in the fourth
food group tend to be lower in urban than in rural areas, mdicating that the consumption
of nutrients tends to be more easily met by urban dwellers compared to those living in
rural communities. 1

In the overall model, m both urban and rural areas, increases in the prices of rice, oil and
grease, fish, meat, and other foods have the most influence on nutrients consumption;
however, none of them are price elastic. The greatest elasticity is seen in the price elasticity
of caloric consumption with respect to rice prices and also in both urban and rural areas.
But in urban areas, the price elasticity of caloric consumption with respect to the prices of
other substitute foods is also relatively high. A 1 percent increase in rice prices caused
caloric consumption in urban areas to decrease by 0189 pef®nt, which is lower than
in the overall model. At the same time, caloric consumption n rural areas dropped by
0288 percent. In urban areas, a 1 percent increase in the prices of other foods caused a
decline in the consumption of calories by 0.153 percent. 7

The predominate price elasticities of proteins consumption 1 urban areas are for rice,
fish, and other foods. Rural areas stand out in terms of the elasticity of proteins consumption
with respect to the price of rice and fish. The price elasticity of proteins with respect to rice
prices also tends to be lower in urban areas compared to rural ones. That is, a 1 percent
increase in rice prices causes a drop in proteins consumption in urban areas by 0.177 percent
and in rural areas by 0.260 percent. The elasticity of proteins consumption with respect to
the price of fish is relatively similar between urban and rural areas, while the elasticity of the
proteins consumption with respect to other food prices is higher in urban than inrural areas.

Fats consumption 18 most affected by price increasefg®f foods commodities in three
groups, namely, oll and grease, other foods, and meat, I both urban and rural areas.
However, the elasticity of fats consumption, with respect to the price of oil and grease and
meat, tends to be higher in rural than in urban areas. But, the elasticity ts consumption
from a price increase on other foods i1s lower in rural than in urban areas. A 1 percent
increase in the prices of oil and grease causes a decrease in fats consumption by 0.365
percent in rural areas and 0.335 percent In urban ones, wiele a decline in the consumption of
fats due to a 1 percent increase m meat prices is 0207 percent in rural anf@.190 percent
urban areas. The percentage reduction in fats consumption as a result of a 1 percent
mcrease in the prices of other foods amounted to 0246 percent in urban areas, and
0.210 percent in rural ones.

Carbohydrate consumption is only affected by increases in rice prices n both urban and
rural areas as well as in the overall model, but the eff#§t is lower in urban areas than inrural
ones. The elasticity of carbohydrates consumption with respect to rice prices is —0.268 in
urban areas while —0.383 in rural ones. A 1 percent increase In rice prices in urban areas
results ina decrease in carbohydrates consumption by 0.268 percent, while in rural areas the
effect is a 0.383 percent decrease in carbohydrates consumption.

Compared with the absolute value of price elasticities, all expenditure elasticities are
higher, indicating that the income influence on the quality of food consumption is stronger
than the price influence is. This finding is in line with the previous research on Indonesia
conducted by Ilham ef al. (2006), which used different methods and found that the price
impact on caloric consumption is very small and that the income effect is higher.




5. Conclusion and recommendations

Using the SUSENAS data collected in March 2013, this study explains the
nutrients-consumption pattern in Indonesia for 2013. From the descriptive analysis, the
study found that the average nuirient consumption was below the mnimum nutrients
requirement, especially m terms of calories and protemns. The main source of calories comes
from rice, followed by other foods, ol and grease, and beverage ingredients; the
consumption of proteins mainly comes from rice, fish, and other foods; the consumption of
fats comes mainly from o1l and grease and other foods; and carbohydrate consumption is
mostly obtamed from rice and other foods. The consumption of calories, proteins, a
carbohydrates is lower in urban than in rural areas, except for fats consumption, which 15
higher in urban areas.

Based on the elasticity of demand for food, we found that milk, meat its, and other
foods have the highest expenditure elasticities, and rice has the lowest. Six food groups have
own-price elasticities that are close to unitary ticity, namely, tubers, fish, eggs,
vegetables, o1l and grease, and beverage ingredients. The highest price elasticities are found
for pulses and other foods, and fruits; the lowest are found for rice. As a main food
commodity, rice has both the lowest expenditure and own-price elasticities, where rising
mmcomes and changes in rice priceio not have much effect on its consumption. Most food
groups have an absolute value of cross-price elasticity that is very small or close to 0, which
means tn most of food commodities are independent of the price of their alternatives.

The expenditure elasticities of nutrients, in the overall model, range from 0.707
{for carbohydrates) to 1085 (for fats) and are higher in rural than m wban areas.
The consumption of fats and proteins is more elastic with respect to expenditure than is the
consumption of calories and carbohydrates. This means that rising expenditures or iIncomes
lead to an increase in the consumption of fats and proteins that is higher than the increase in
theffnsumption of calories and carbohydrates.

ost of price elasticities of nutrients have very small absolute values (not elastic) and all
of these values are lower than the expenditure elasticities are. However, the price of
commodities in the five food groups, namely, rice, oil and grease, fish, meat, and other foods,
has a significant influence on nutrients consumption. In the overall model, the consumption
of carbohydrates, calories, and proteins are most affected by changes in the price of rice,
while the consumption of fats is most affected by changes in the price of oil and grease,
other foods, and meat. In addition to the commodities in the four food groups mentioned
above, fish 1s another ff§@l group that has a relatively large price elaa:ity of protein
consumption. In contrast, the expenditure and price elasticities of nutrients m rural areas are
higher than in urban areas.

The important policy implications of this study are as follows. First, a policy that aims to
increase incomes would be very important in terms of improving the quality of food
consumption in Indonesia. This policy would be even more effective than a food-price-
stability policy would be. Second, to maintain the quality of the food consumed in Indonesia,
rather that see it decrease due to price increases food-price stabilization policies could
emphasize four food groups, in particular, namely, rice, oil and grease, fish, and meat.
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