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The Demand for Beef in Indonesia:
Implicationsfor Australian Agribusinesst

Maradoli Hutasuhut, Hui-Shung (Chrigtie) Chang,
Garry Griffith, Chris O’ Donndl and Howard Doran *

Abstract
Meat consumption and socio-demographic data from the 1990, 1993 and 1996
SUSENAS Household Food Expenditure and Consumption Surveys were employed to
esimate the demand for mests in Indonesa The focus was on the Provinces of DKI
Jakarta and West Java where about one-fourth of the Indonesian population reside.
Statistical and econometric procedures were used to aggregate the 16 mesat types recorded
in the SUSENAS into four Meat Groups. They were then used to estimate the Linear
Approximation of the Almost Idedl Demand System (LA/AIDS) model, taking into account
zero observations and the restrictions on budget shares.
The demand for Meat Group 1 (with the dominant mest, beef) is income-indastic, whereas
for Meat Group 2 (with the dominant meet, commercia and native chicken) it is income-
eladtic. These two groups comprise nearly 95 per cent of all meat purchases. The estimated
own-price dadticity of the beef group is -0.92, while that for the chicken group is -1.09.
The crossprice dadticities indicate that al the meat groups are subditute goods, as
expected.
The results suggest that the current focus of the Indonesian government on strengthening the
domestic poultry industry is well placed, as the demand for chicken is likely to respond
more quickly to income growth than the demand for beef. Further, consumers seem more
likely to adapt their chicken consumption patterns to price changes than they do for besf.
However, these differences are reatively minor and there is gill a mgor opportunity for
Audrdian agribusness firms in the cattle and beef sectors to teke advantage of the
projected rapid growth in Indonesian beef demand.
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The Demand for Beef in Indonesia:
Implications for Australian Agribusiness

1. Introduction

Indonesias food consumption patterns have changed considerably in recent decades. With
economic development, food has become less important in total household expenditures and the
types of food purchased have changed significantly. For example, in 1970, both urban and rurd
consumers spent about 80 per cent of their total expenditure on food. However, in 1996, only
48 per cent of the totd expenditure of urban consumers was spent on food while ther
counterparts in rural areas spent more than 63 per cent on food. Between 1976 and 1996, the
"prepared food" share in total food expenditure increased by 11 per cent in urban areas and by
8 per cent in rurd areas. The share of "cereds’, on the other hand, decreased by 13 per cent in
urban areas and by 16 per cent in rura areas. Since 1993, the prepared food share has been
higher than the cered share in the total food expenditure of urban consumers (CBS, 1998).

Mesat has become a more important component of the Indonesian diet over this period, with a
growth rate in consumption of over Sx per cent per annum during the 1980s (CBS, 1996).
However, annua per capita meat consumption in Indonesia (9.4 kg) is ill very low, even
compared with near neighbours. In South-East Ada in the early 1990s, only Bangladesh (2.8
kg), India (4.3 kg) and Sri Lanka (4.8 kg) had lower annua per capita meat consumption figures
than Indonesa (Rutherford 1999). Low leves of domestic supply and restrictions on imports
kept Indonesian meat consumption low.

During the 1990s the policy settings were changed to encourage livestock production and
importation was made easer. Domestic poultry production doubled from 1990 to 1997, and
domestic beef production rose by about athird. Beef imports from Audrdia done rose from 2.3
kt in 1993 to 24.3 kt in 1997, while live feeder steer imports reached 428,000 in 1997 from
virtudly nothing just five years earlier (Riley et d. 2001). Mogt of Indonesias beef and live cattle
imports originate in Audrdia (see Table 1), and Indonesa remains as the largest export
destination for Austraian live cattle with around 296,700 head exported in 2000 (Riley et d.,
2001). However MLA note that the recent depreciation of the rupiah has restricted the buying
power of Indonesian live cattle importers (MLA 2001).

Table 1. Audtrdian exports of beef, ved and live cattle to Indonesia, 1993-2000

1993 [ 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Beef/ved | Voume | 2.3 5.0 104 |166 |243 |17 116 | 131

(k)
Vdue |16 |[175 |30.8 [405 |594 |61 [333 |[408
($A m)

Live Voume | 583 | 1180 | 2264 |389.0 | 4281 |424 |157.3 |296.7

cattle (000)

Vdue |291 |645 |1412 |2127 | 2126 |184 |37.9 |1431
($A m)

Source: Riley, et d., 2001.




Indonesia has suffered maor setbacks recently with the 1997/98 financid criss and some
ongoing palitica unrest, and beef and cattle imports from Audrdia have been badly affected
(Table 1). However, incomes in Indonesia will increase as the country recovers from these
crises, and thisis likely to cause a further mgor transformation in Indonesian diets. Consumers
are expected to alocate an increasing proportion of their food expenditures to processed
products and to livestock products such as mesat, milk and eggs. Coupled with a population of
more than 206.5 million with an annuad growth rate of 1.04 per cent (in 1999), the demand for
meats in Indonesia is expected to increase substantidly in the near future. The World Bank
(1992) predicts a growth rate of 5.8 per cent in overall meat demand and 10 per cent for
intengve poultry, in the medium term. These rates are far in excess of the capacity of the loca
indudtries to supply. Audraian agribusiness firms are well placed to take advantage of this
increesng demand, supplying both beef and live cattle. However, little is known about
Indonesian meat demand parameters on which to base estimates of future demand. Further, as
Indonesia operates a number of food supply and price policies, information on meat demand
parameters are consdered to be important inputs into the formulation of the next five-year
Development Plans for the livestock/agriculturd sectors.

In developed countries, meat demand has been sudied intensvely. Some Audtrdian examples
aeMain et al. (1976), Fisher (1979), Murray (1984), Chdfant and Alston (1986), Beggs
(1988), Cashin (1991) and Hutasuhut (1995). However, interest in this field in Indonesain the
past has been congrained by the avallability of data. Previous demand dadticity estimates for
meet and other livestock products vary greetly with different data sets and model specifications
used in those studies (see Appendix 1 of Hutasuhut 2000). With more refined methods of
andysis, advances in computing facilities and expangon of data, it is expected thet this area of
sudy will make a more sgnificant contribution to policy decison-making processes in Indonesia
in the near future.

Therefore, the main purpose of this paper is to report the results of a study concerned with
producing more reliable demand parameter estimates of meset in Indonesia Such estimates are
useful for policy andysis and for future planning purposes. More precise income dadticities of
various meset groups, for example, will better predict the quantities of particular meats demanded
in the next development stages. This information should aso be useful for firms hoping to meet
that future demand, such as Austrdian beef producers and exporters.

2. Specification of the demand function

The demand parameter estimates of interest are the own-price, cross-price and income
eladticities of demand. These vaues indicate the percentage change in the quantity demanded of
a particular meat type to a one per cent change in the price of that mest type, in the prices of
subgtitute mest types, and in consumer incomes, respectively. They indicate the extent to which
consumers adjust their purchases in response to changes in prices and incomes, and as such,

alow policy makers to predict the impacts of various types of policy interventions, such as a
minimum price policy or ataxation policy, on consumption.



Demand parameters are usudly estimated by gpplying regresson andys's techniques to historical
data on quantities demanded, prices and income. The regresson anayss techniques can be
sngle equation models used to explain the demand parameters for a sngle meet, or more
sophigticated "systems' models which explain the demand of a group of meats Smultaneoudy. A
demand system gpproach was used here. This type of modd dlows the redrictions from
economic theory to be incorporated during estimation and cross-commodity impacts to be
captured.

2.1 A truncated LA/AIDS model

The Linear Approximate verson of the Almost Ided Demand System (LA/AIDS) modd was
used as the basis for this sudy. CARD (1987) suggests thet of dl the empirical demand systems
gpplied to Indonesian data, the AIDS modd has yielded the most robust results. Many authors
induding Chalfant and Alston (1986), Beggs (1988) and Cashin (1991) have used thismodel.

In thismodel the dependent variables are pecified to be expenditure or budget shares. Since the
observed budget shares lie between zero and one (ie, are "censored" or "truncated"), the
edimated budget shares should not take on negative vaues or be greater than unity. The
estimation procedure has to account for these redtrictions. In this study, following a method
developed by Heien and Wessdlls (1990) and modified by Shonkwiler and Yen (1999), a
truncated LA/AIDS modd was estimated based on a two-stage estimation procedure to ensure
that the estimated budget shares were truncated to lie between zero and one. Interested readers
can obtain details of these methods from the authors.

2.2 Incorporating demographic variables

The AIDS and LA/AIDS models as origindly proposed by Deston and Muellbauer (1980a,b)
did not consder demographic variables. However such variables are crucia in household survey
data where economic responses to price changes are greatly influenced by al sorts of persond,
household and spatia effects. In this study, the socio-demographic effects were incorporated in
the truncated LA/AIDS mode by alowing the intercept term of each equation to be a function
of demographic variables. Also included with the demographic variables were variables for
different time periods, provinces and locations (rural and urban).

3. Data

The data used in this sudy were taken from the National Socio-Economic Survey Qurvel
Sosal Ekonomi Nasional) or SUSENAS. This is a cross-sectiond household survey
conducted annudly by the Centrd Board of Statistic (CBS). The food consumption and
expenditure module of SUSENAS is conducted every three years. During estimation, the 1990,
1993 and 1996 SUSENAS survey data are combined. By doing so, it is expected that price
effects and changes over time in meat consumption patterns will be more adequatdly captured.

There are about 65,000 household records in each of the recent SUSENAS food consumption
and expenditure modules. To reduce the computational burden, two provinces were sdected as



case dudies, DKI Jakarta and West Java. The population and level of meat consumption in
these two provinces are broadly representative of Indonesia, and the availability and quality of
information is a little better than average. In addition, about one-fourth of the Indonesan
population live in these two Provinces. For policy purposes, the distinction between urban and
rurd consumers was conddered important because of differences in, for example, the level of
income and lifestyle, and West Java was plit into these two categories. This resulted in eight
separate data sets - three years (1990, 1993, 1996) by three regions (DKI Jakarta, urban West
Java, rurd West Java), minus rurd West Javain 1990 which was excluded because of concern
over datardiability.

3.1 Data aggregation

There are 16 individua mesat types recorded in the SUSENAS data, but many of the mest types
have irregular purchase patterns and consequently are not easly amenable to econometric
esimation of demand parameters. Therefore, it is necessary to reduce the 16 individual mest
types to smdler and more manageable groups. The way in which the grouping is conducted is
very important because ingppropriate aggregation could influence subsequent demand estimation
and test results (Nicol, 1991).

Here, the “Stochastic Hicksan Aggregates’ (SHA) technique was used where product pairs
that have reasonably constant relative prices are grouped together (Nicol, 1991). After
experimentation with severad technica choices in the clustering procedure, four aggregated Mesat
Groupings were derived from the initid 16 disaggregaied mesat types. Initid and find mest
groupings can be seen in Table 2. After the aggregation process, the number of observations
with the four mest groups that could be used for further estimation purposes was 8,168.

Mest Group 1 (MG-1) comprises beef, buffalo meat and trimmings and accounts for 31 per cent
of the totd meet expenditure (Table 3). Beef is the dominant individud mest type. In Indonesa
beef and buffalo mest, from a consumer point of view, is virtudly the same, both in quality and in
the way the Indonesian people cook these two kinds of meats. Therefore, the results are
consstent with prior expectations.

Mest Group 2 (MG-2) comprises commercial and native chicken meets, goat/sheep mest, other
fresh meat, dried meat, innards excluding liver and other offa. MG-2 accounts for 65 per cent of
totd meat expenditure of the respondents. The dominant meats in MG-2 are commercid and
native chicken.

Meat Group 3 (MG-3) comprises other poultry meat, canned mest, other processed meat and
untrimmed bone with the dominant individua product being untrimmed bone, while Meet Group 4
(MG-4) comprises shredded fried meet and beef liver with the dominant individual meat being
beef liver. Because MG-3 and MG-4 account for only a smal percentage of the tota mesat
expenditure (dightly above 2 per cent each), they are not discussed in detall heregfter.

3.2 Estimation of missing prices



Because some respondents did not report any consumption of some of the meat groups during
the week of the surveys, there were missing prices on some observations. Missng prices were
edimated usng dummy variables representing years, provinces, and urban-rurd regions, and
prices of the other meats.

4. Results

4.1 System estimation results

In generd, the estimated coefficients from the demand syssem model were Satisticaly significant
at the 5 per cent level or better with only a few exceptions. The exceptions were three price
coefficients. All the estimated coefficients associated with the dummy variables were statistically
ggnificant, indicating that tempord (years) and locationa (provinces and urban-rurd regions)
effects are important in explaining meat consumption patternsin Indonesa

4.2 Estimated elasticities

The estimated el adticities were computed at the sample means for each of the four Meat Groups
for each of the eight data sets. In generd, the estimated eadticities generated from this study
conform with economic theory and their magnitudes were in plausible ranges. As expected the
results for MG-1 and MG-2 were more satisfactory than the results for MG-3 and MG-4
because of ther relative shares in consumption. Thus, given the focus of this paper, only the
results for MG-1 and MG-2 are reported.

Ancther generd result was that the estimated dadticities for West Java, particularly from rura
aress, tended to be less rdiable than the results from DKI Jekarta. The smal number of
observations from rural and urban West Java and the substantial deviation of some mesat group
prices from ther mean vaues (outliers) resulted in contradictory sgns and datidticaly
inggnificant results for some estimated eadicities.

The estimated expenditure dadticities of both mgor meet groups (Table 4) were positive which
implies that demand for these meat groups can be expected to increase as income increases. The
estimated expenditure dagticities for MG-1 were less than unity (income-inelastic goods) whereas
those for MG-2 were greater than unity (income-elastic goods). For example, the estimated vaue
for MG-1in Jakartain 1996 (0.74) suggests thet if total expenditure on meet increases by ten per
cent then the quantity demanded for products in the beef group will increase by 7.4 per cent. The
smdler magnitudes of the estimated expenditure eadticities of MG-1 compared to MG-2 are
probably the result of the relatively poorer quaity of the former compared to the laiter. The
estimated expenditure eladticities for MG-1 dso vary across the data sets. Estimated expenditure
eladticities for beef for rurd consumers tend to be smaller. This suggests that demand growth for
beef would be smdler in the rura areas than in the urban aress.

The estimated own-price eagticities are negative as expected (Table 4). The demand for MG-1
is own-price inelastic whereas MG-2 is own-price dadtic. The etimated vaue for MG-1 in
Jakarta in 1996 (-0.92) suggedts that if the price of beef increases by ten per cent then the
quantity demanded of the beef group will decrease by 9.2 per cent. An inelagtic demand for MG-



1 suggests that it has fewer close substitutes compared to MG-2. The estimated expenditure and
own-price eadicities are comparable to recent previous Indonesan sudies that use smilar
commodity coverage and Smilar methods (see Appendix 1 of Hutasuhut (2000)).

The cross-price dadticities estimated in this study suggest that MG-2 is an unambiguous subdtitute
for MG-1 (Table 4). For example, the estimated value for MG-2 in Jakarta in 1996 (0.17)
suggests that if the price of the chicken group increases by ten per cent then the quantity
demanded of products in the beef group will increase by 1.7 per cent.

It should be emphasised that estimating price eadticities, particularly cross-price dadicities, is
generdly more difficult compared to income or expenditure dadicities, partly because of
correlated prices and partly because of the level of aggregation (Deaton and Muellbauer 1980b,
p. 78-82; Deaton 1987). This problem is typicaly compounded with cross-sectiona data where
price variaion is generdly smal, and when some budget shares are smdl. However, it seems not
to be a serious problem here as nearly dl price dadticity edtimates are Satidticaly sgnificant,
except for MG-3 and MG-4.

5. Conclusion

Apart from technica advances which are reported esawhere, the main conclusons of this study
are asfollows.

0] the estimated dadticities generated from this sudy conform with economic theory and
their magnitudes are reasonable;

(i) while beef and chicken are subgtitutes for Indonesian households, the demand for beef is
both income and own-price indagtic and the demand for chicken is income and own-
price dadtic; and

(i)  there are important temporal (years) and locationd (provinces and urban-rura regions)
vaidionsin meat demand.

The results suggest that the current focus of the Indonesian government on strengthening the
domestic poultry industry is well placed, as the demand for chicken is likely to respond more
quickly to income growth than the demand for beef. Further, since the demand for chicken is
aso own-price dadtic, consumers seem more likely to adjust their chicken consumption to price
changes than they do for beef. However, these differences are relatively minor and there is il a
maor opportunity for Audtrdian agribusness firms in the cattle and meat sectors to teke
advantage of the projected rapid growth in Indonesian beef demand.
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Table 2: Disaggregate meat types and aggregate meat groups

Code Initia Aggregation per Code Fina Aggregation per cent
cent
1 Beef 32.60 MG-1 beef (1), buffdo (2) and trimmings 50.42
(14)
2 Buffao 3.46
3 Commercid chicken  61.27
4 Native chicken 16.96 MG-2 Commercid chicken (3), native 87.20
5 Goat/sheep meat 323 chicken (4), goat/sheep meat (5),
6 Other poultry meat 0.50 other fresh meat (7), dried meat (8),
innards (13) and other offa (16)
7 Other fresh meat 0.50
8 Dried meat 1.07
9 Shredded fried meat  6.80 MG-3 other poultry (6), canned (10), other  5.27
processed (11) and bone (15)
10 Canned meat 101
11 Other processed 0.56
meat
12 Liver 9.46 MG-4 shredded fried (9) and liver (12) 16.26
13 Innards excluding 343
liver
14 Trimmings 14.36
15 Bone (untrimmed) 3.20
16 Other offa 0.74
Notes: percentage was cal culated based on the number of households that reported consumption on
A particular meat type or group divided by 8,231 observations.
Table 3: Definition of Meat Groups
M eat Individual mesat typesin each meat group Average
Group budget
share
1 Beef, buffalo meat and trimmings 0.307
2 Commercia chicken, native chicken, goat/sheep meat, other fresh
Meat, dried meat, innards and other offal 0.649
3 Other poultry, canned mest, other processed mest, untrimmed bone 0.021
4 Shredded fried meat and beef liver 0.023
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Table 4. Expenditure, own-price and cross-price elasticities computed at the mean
values across years, provinces and urban-rural regions

Data set Expenditure Elagticity Own-Price Elagticity Cross-Price
Elasticity
MG-1 MG-2 MG-1 MG-2 MG-1 wrt
MG-2
1990, W. Java, Urban 0.70 1.14 -0.92 -1.09 0.21
(0.002) (0.001) (0.004) (0.003) (0.005)
1990, DK Jakarta 0.78 1.17 -0.91 -1.08 0.13
(0.002) (0.001) (0.003) (0.003) (0.003)
1993, W. Java, Rurd 0.51 1.12 -0.92 -1.09 0.41
(0.005) (0.001) (0.006) (0.002) (0.008)
1993, W. Java, Urban 0.71 1.14 -0.92 -1.09 0.20
(0.002) (0.001) (0.004) (0.003) (0.004)
1993, DK Jakarta 0.79 1.17 -0.91 -1.08 0.13
(0.002) (0.001) (0.003) (0.003) (0.003)
1996, W. Java, Rurd 0.21 1.11 -0.93 -1.09 0.73
(0.009) (0.001) (0.010) (0.002) (0.014)
1996, W. Java, Urban 0.63 1.13 -0.92 -1.09 0.29
(0.003) (0.001) (0.005) (0.002) (0.005)
1996, DK Jakarta 0.74 1.15 -0.92 -1.09 0.17
(0.002) (0.001) (0.003) (0.003) (0.004)

Notes: Figuresinside the brackets are the standard errors.



