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1. Introduction

In this paper we study the behaviour of Thai household consumption
expenditure using cross-sectional consumer expenditure data. Private (household)
consumption expenditure represents approximately 80 per cent of total consumption
expenditure in Thailand and more than 60 per cent of Gross Domestic Product. The
behaviour of consumer demand therefore has important implications for the
functioning of our general equilibrium system. Our principal purpose in this paper is

to derive the elasticity and share parameters required for incorporation into PARA.

Our principal data sources will be household expenditure data from the 1988
household Socio-economic Survey (SES) conducted by Thailand's National Statistical
Office and 1988 e gioﬁal commodity price data collected by the Department of
Business Economics, Ministry of Commerce. Our analysis of these data will be
disaggregated by urban and rural locations, each with five expenditure classes, defined
in terms of per capita household expenditure. The resulting data set is analysed using

the well-known Linear Expenditure System (LES), developed by Stone (1954).

The model produces estimates that satisfy two importani economic properties,
adding-up and homogeneity, which are required for the analysis of household
behaviour in a general eQuilibrium framework. The adding-up property requires that
the expenditure share-weighted sum of expenditure elasticities, sﬁmmed across all
consumer goods, be equal to unity. The homogeneity property means homogeneity of
degree zero in prices and expenditure, implying that there is no change in demand if all

money prices and the money value of consumption expenditure change by the same
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proportion. This requires that for each commodity demand function, the unwei ghted
sum of the expenditure elasticity and all own and cross-price elasticities be equal to

zero..
2. The Data

The characteristics of our two principal data sources are as follows.
(a) Household expenditure

The SES provides detailed information on household incomes, expenditure,
savings and various demographic variables. It contains 11,045 observations from a
stratified two-stage sampling procedure.l The observations entering this data set
represent strata of unequal population size. These observations therefore cannot be
treated as the outcome of a random sampling procedure with each household in the
population having equal' probability of being included in the sample. Past studies on
consumption behaviour in Thailand have not utilised the data within the SES which
make it possible to compute population weight information associated with each
observation. Thus, the well-known heteroscedasticity problem, common in cross
sectional aata is potentially severe, implying that the results may be based upon
inefficientestimators.2 In this study, we deal with this problem by weighting each

observation by the population weight information provided in the SES.

A household is defined as a person or group of persons who, together, make
provision for food and other essentials of living. They are divided into ten classes,

classified by per capita expenditure and urban/rural settings. Urban households mean

1 As explained in the report of the 1988 household Socio-economic Survey, groups of
provinces in each region, and the greater Bangkok area, constitute strata. Each stratum
was divided into three parts, according to municipal areas, sanitary districts and
villages. The sample selection of blocks and villages were performed separately and

independently in each part by using weights proportional to the total number of
households in the categories concerned.

2The proof of a similar case (the case of grouped data in ordinary least square or OLS)
is provided in Kmenta (1971), and Stewart and Wallis (1981).



3
households situated in municipal areas and sanitary districts. The remaining
households are rural. The economic characteristics, and the upper and lower limits of

per capita expenditure of each quintile are summarised in Tables 1 and 2. In these
tables, Uk and Rk mean urban and rural households in the kth quintile. Uy is the

poorest urban quintile, U5 is the richest urban quintile, and so forth.

In this study, household expenditure, as reported in the 1988 SES, is divided
into twenty commodities - eight food commodities and twelve non-food commodities,
as listed in Table 3. For convenience, the term ‘commodity' will henceforth be used in
this paper interchangeably with 'consumer good', but these twenty consumer goods
must not be confused with the set of sixty produced goods also appearing in PARA. -
In the SES, household expenditures are reported without any information about prices.
In the present study, priée information from the Department of Business Economics is

therefore used to augment the SES data set.
(b) Regional price indices

The price data consists of nine data sets: one for the major Bangkok area; four
for urban areas in central, northern, northeastern and southern regions; and the other
four for rural areas in each of the above four regions. Thus, there are nine prices for
each commodity. The resulting data set allows different consumer prices across
regions and communities (urban and rural). However, it still assumes a single
commodity pﬁce within each regional urban or rural area. In absolute terms, these
price data sets may not be the actual prices faced by the sampling households. In
relative terms, they are expected to reflect the regional price differences which are, at

least, preferable to assuming a single price faced by the households.

Two previous studies investigate the significance of regional price differences
in Thailand - Oey (1976) and Duangkamon (1989). The level of commodity
aggregation, year, and the focus of these studies are not compatible with the present

study and re-estimation was therefore required. We adopt a procedure similar to that
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used by the Department of Business Economics, and Oey (1976). The regional price

data set is constructed in four steps.

First, Bangkok prices are chosen as base prices for all commodities. This is
equivalent to choosing the unit of measurement of every commodity such that its
Bangkok price is unity.3 Second, prices of other regions are then normalised by
Bangkok prices. Third, commodity relative prices are aggregated by weights provided
by the Department of Business Economics, so that the grouped relative prices are
comparable with the SES commodity classification. Fourth, the expenditure share
weighted sum of the grouped relative prices give the relative prices of the twenty
commodities as previously classified. The general formula is presented by equation 1,

below. The aggregated regional relative prices are reported in Table 4.
P’= ESir(})ir /Pio) (1)

where P’ =the weighted average relative price of region r;
P, = the price of commodity i in region r;
'» = the price of commodity i in Bangkok; and

S, = the weight reported by the Department of Business Economics for the

average household budget share for commodity i in region r.

3. Previous Studies of Consumer Demand

Previous studies on consumption behaviour in Thailand include Direk and

Amnat (1988), and Suchart (1989). These studies have three crucial features in

3 To determine whether the use of Ban gkok prices as base prices for all commodities
affects the resulting estimates a sensitivity analysis was done by, first, excluding
Bangkok from the estimation of consumer demand, and second, by estimating
consumer demand for Bangkok separately. Comparing the estimates in both cases

with the estimates reported in this paper, differences in the estimates were found to be
insignificant.
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common. First, they employ either the Linear Expenditure System (LES) or the
Extended Linear Expenditure System (ELES), both of which are based on utility
maximizing behaviour of consumers subject to budget constraints. Second, they use
data from the household Socio-economic Survey (SES) of the National Statistical
Office, which contain no price information. Therefore, in these studies, each
commodity is assumed to have the same price across regions. Third, food is

aggregated into only one commodity.

There are also some differences between these two studies. Direk and Amnat
analyse the demand for twelve commodities (of which only one is f ood) by three
households (municipal, sanitary district and rural). By using single equation
estimation, they face an over-identification problem. The need to satisfy household
budget constraints is not considered, and the additivity and homogeneity properties of
LES are not guaranteed. Consequently, the elasticities of demand required for our

study cannot be drawn from the Direk and Amnat study.

Suchart provides more detailed analysis of consumers by the disaggregation of
households into eight classes, four classes for both urban and rural households.
Household demand for food and seven non-food commodities is analysed. The
- savings decision is endogenised by the model (ELES). The results are weakened by
the lack of price information. Suchart argues that the single price assumption is
supported by Oey (1976), who concluded that regional price differences in Thailand
were minor when compared with the experience of other developing countries.4
However, Oey also concluded that these price differences, while smaller than those
found elsewhere, were still significant. Thus, it would seem that the role of price

information cannot be overlooked.

Two other studies of consumer demand in Thailand, Prasarn (1983) and

Mason et al. (1987 quoted in Direk, 1989), use linear and/or log-linear models, neither

4 Suchart, 1989, p. 48.
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of which satisfy the set of economic properties required of a general equilibrium
system, as described above. The attractiveness of these studies is their inclusion of
demographic variables such as sex and age group, and,.in the case of Prasarn, price
information and quality. Prasarn's results have considerably lower explanatory power
and, therefore, are questionable on these grounds. Moreover, Prasarn analyses the
demand for food commodities alone and ignores the cross price effect of non-food

commodities. The results of these studies are summarised in Table 5.

Given the objectives of the present study, three important factors should be
included in the estimation of consumer demand: (i) the disaggregation of households
by income/expenditure class, and by urban and rural setting, (ii) utilisation of price
information, and (iii) a higher degree of commodity disaggregation than earlier studies,
;specially concerning food. The implementation of the results from prévious empirical

studies is not possible because none of them possess all these features.- Estimation of a.

consumer demand that incorporates each of these features was therefore necessary.

4. Consumer Demand System

Models for the estimation of consumer demand can be divided into two broad |
categories, dual models and primal models. The most widely used model in the first
category is the AIDS (Almost Ideal Demand System) developed by Deaton and
Muellbauer (1980). This model is said to contain many desirable properties not
possessed simultaneously by any of its competitors, such as the Rotterdam and
Translog models. It is also said to be unrestricted to any form of utility function, but to
be restricted to the Piglog cost function. Moreover, homogeneity and symmetry

restrictions can in principal be rejected by the data (Blanciforti and Green, 1983).

The well-known primal models are Stone's LES and Lluch's ELES, of which
the quadratic expenditure system or QES developed by Howe, Pollak and Wales
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(1979) is a general form. The weakness of the QES is its high degree of non-linearity,
which causes estimation difficulties and is time consuming. LES and ELES are more
flexible, because of the lower degree of non-linearity. With single equation estimation,

they can be estimated linearly by OLS.

A common criticism of LES is that it is based on the linear Geary-Stone utility
function. It follows that the model assumes a linear Engel function and rules out
inferior goods. Its strength lies in the utility maximizing behaviour of the consumer in
the model. Thus, its estimates have the two desired properties of consumer demand,
additivity and homogeneity, which is a major requirement for the results of this study.
In order to satisfy the symmetry and semi-definiteness of the substitution matrix,

inferiority and complementarity are ruled out (Stone, 1954).

Savings is treated differently between LES and ELES: It is exogenously
determined in LES, while itis endogenised in ELES. Thus, LES provides information
on the expenditure elasticity of demand and ELES the income elasticity of demand.
The choice of consumptién / savings function is more flexible in LES than in ELES.
Any functional form can be applied. The saving function in ELES is not supported by
any macro-economic consumption / savings theory. Though the Keynesian function
comes close, it has been shown that ELES tends to produce a biased and inconsistent

estimator of Keynesian marginal propensity to consume (MPC).5

A preliminary analysis of the Thai data set was carried out by Ordinary Least
Squares (OLS). The results showed that consumer demand is better explained by LES
than ELES. The number of significant t-statistics of household expenditure (LES) in
the demand equation of each of the ten commodities was greater than those of
household income (ELES). LES assumes that the consumer has utility maximizing
behaviour and total expenditure is exo genously determined. The total expenditure is

allocated in two steps, as described by LES. First, at a given set of prices, the

SThe proof of a similar case (the case of nominal variables) is in Wallis (1979, p. 3).
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consumer demands each commodity to a level called the committed level. Second, the
consumer distributes the remaining expenditure in such a way that utility will be

maximized. Thus, the consumer's behaviour can be explained by

Max U=3 B0, -v), @
subject to E= EP,.Q,.,.

The solution to this problem leads to first order conditions which are suitable for the

estim‘ation of consumer demand bc__ehavioun
E =.PA,.r}v4‘b{<_uE’—2P,-y‘,-)+u,, o 3
when E = consumer's total expenditure,
E;=consumer's éxpenditure on commodity i,
P;=the price of commodity i faced by the consumer,
¥; = the consumer's committed consumption level of commodity i (y, = 0),
0;=total consumption level on commodity i (Q, > y,),

B, = the marginal expenditure of commodity i out of total expenditure, where

B,=0and ¥ B, =1,and
u, = the disturbance term, and 2 u,=0.

In the case of n commodities, the system consists of -1 non-linear equations.

There are 2n-1 parameters to be estimated, n committed levels (y ;) and n-1



9

independent marginal budget shares (B;). 6 The estimation of various elasticities

depends on B; and y,. A supernumerary ratio is defined as
~¢ =1-(/E). Y Py,. @
i

Now, writing ¢, = E, / E for the expenditure share of commodity i, the expenditure

(¢&;),Marshallian price (£;), and Hicksian price ( ;) elasticities of demand can be

calculated from the following relationships:

e =B la, o 5)
e, = eld- o (l+ g2, - ®
g; =—ga;(1+¢e;), N o v @)
7y = £(1- @) and | ®
=50, ©)

In this study, a demand system is estimated from equation (3), using the
household as the unit of consumption. Although the choice of unit is debatable,
whether on a household or a per capita basis, the use of a household has many
advantages over the per capita approach. It implicitly allows economies of scale. It
would seem that decision making is normally undertaken at the household level.
However, the choice of the household as the unit of consumption can be criticised on
_ the ground that households have different composition and size. In particular, rural

and/or poor households are larger, on average, than urban and/or rich households.

6 The total committed expenditure (2 Py,) should not be interpreted as a basic need

or a poverty line. By definition, y, is less than Q, and, therefore, the use of the total

committed expenditures as a measure of the poverty line would potentially under-
estimate poverty incidence.
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Despite the higher degree of non-linearity than equation (3), the model can be estimated

provided computation time is not a binding constraint.

5. Results

Estimation of a system of 19 non-linear demand equations was performed
separately for each of the ten households. The technique is a maximum likelihood non
linear estimaﬁon. Each observation is weighted by the population weight information
from SES. Three sets of parameters are required for the estimation of various
elasticities as shown by Equations, (4) to (9). These are average commodity
expendituré, commodity committed consumption levels, and marginal budget shares.
Our estimates of these parameters, along with the implied elasticity parameters,

comptited from equations (4) to (9) above, are reported in the Appendix to this paper.

A zero committed expenditure for a particular commodity indicates that there is
welfare gain from every baht spent on that commodity. A non zero committed
expenditure indicates that, unless expenditure on the commodity exceeds the committed
level, there is no welfare gain from purchasing the commodity. Our results show that
committed expenditure for the first eight commodities, i.e., foods, is significantly
hi gher than zero in every quintile. This reflects the fact that foods are basic ﬁeeds for

every household.

Committed expenditure for non-alcoholic beverages and clothing is very low
for urban households, and is close to zero for poor urban households. Except for the
top rural households, it is also close to zero for rural households. Except for the top
rural households, committed expenditure for housing differs significantly from zero.
Committed expenditure for fuel and light is very low for middle and poor households
about 75 and 60 baht, respectively. For the highest income houséholds in both urban

and rural areas, committed expenditures for fuel and light are approximately three times
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these amounts. Coml;liued expenditure for transport and communication is close to
zero for every quintile, including urban households for which transport and
communication occupies much of their daily life. Except for the highest income
households in urban and rural areas, committed expenditures for medical supplies and
medical services, education and entertainment, and other non-foods are very low or
close to zero. The total committed per capita expenditure (TCE) for households in
every quintile in urban areas is higher than equivalent quintiles in rural areas. For

example, the TCEs of the lowest income quintiles in urban and rural areas are 828 and

604 baht, respectively.

The expenditure elasticity of demand ( ¢;) can be used to determine whether the
commodity is a necessity (g, < 1) of aluxury good (g, > 1). There are few common
patterns among households as to which commodities are necessities or luxuries. In
general, food is less responsive to changes in disposable income (expenditures) than
non-food commodities. -For the highest income urban households, all commodities are
shown to be necessities except housing, vehicle operation and purchase, and other
transport and communication. Similarly, for the highest income rural households, all
commodities are shown to be necessities except housing, and vehicle operation and -
purchase. Asexpected, the expenditure elasticity of demand for alcoholic beverages
and tobacco are very low, aﬁd lower for urban than rural households. On average, the

estimates are close to those reported by Mason et al. (1987, quoted in Direk, 1989)
(Table 5). For example, the Mason et al. ¢, are 0.72 for food, and 1.29 for clothing,

while the simple average ¢; from this study are also 0.72 for rice and cereals, and 1.14

for clothing.

There is a notable contrast between the richest quintile in urban and rural areas,
and the remaining poorer households. Except for the richest quintile in urban and rural
areas, expenditure elasticities of every commodity are quite uniform across
households. In the case of the first thirteen commodities, the expénditure elasticities of

the two richest quintiles are much lower than those of other quintiles. While in the
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case of housing and housing expenditure, vehicle operation and purchase, and other
transport and communication, their expenditure elasticities are generally higher. Thus,
demand for these commodities will increase more if there is a one per cent increase in
income of households in the eight lower quintiles in urban and rural areas, rather than
households in the two top quintiles. Alternatively, increases in demand for house and
housing expenditure, vehicle operation and purchase, and other transport and
communication is less if there is a one per cent increase in income of households in the

eight lower quintiles, rather than households in the two top quintiles.

The own price elasticities (¢;) display significant differences among
commodities, between urban a.r_xd rural households, and between the highest income
quintiles and other qﬁintiles. Dellnandvf or education and entertainment, and other non-
foods are generally more sensitive to changes in price than demand for other
commodities. Also, rural households' demand for clothing and footwear is generally
price elastic. Households in the top quintile of urban and rural areas behave differently
from other households. Their own price elasticity is generally lower that those of the
other quintiles. The main reason is presumably that households in the two top
quintiles can afford to buy, whatever the change iﬂ price. An example is the own price
elasticity of demand for rice, which is between -0.44 and -0.85 for the lowest income
quintiles while those of the highest income quintile in urban and rural areas are as low

as -0.19 and -0.09, respectively. |

A comparison between the results from this study with those from past studies
shows some differences. As already mentioned, Suchart's (1989) estimates are
restricted by the assumption of one price, and are considerably lower than the estimates
of this study. Prasarn's (1983) own price elasticity? of rice and meat is -0.636 and -
4.698, while this study's elasticitiesd are -0.53 and -0.60, respectively. Prasarn

A simple average of Prasarn (1983)'s most significant results.

8 A simple average of the own price elasticity of (a) rice and cereals and (b) meat and
poultry aggregated across the ten households.
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analyses beef, pork and chicken separately, while this study aggregates all types of
meat, including fish and seafood. Therefore, the lower result for meat could be caused

| by thelevel of aggregation and substitution among different types of meat.

In terms of cross price effects (¢;) , almost every pair of commodities have

complementarities. Since these commodities, especially foods, are important in tcrms
of consumption, a rise in price will reduce real income and, thus, reduce demand for
other commodities. There are some exceptions, such as the effects of the price of
clothing and footwear on the demand for other commodities, which are substitutes for
many rural households. However, the degree of substitution is very low and unlikely

to be important.

6. Conclusions

This paper reporfs the estimation of a consumer demand system for policy
simulations in a general equilibrium framework by using cross section data. The -
model applied in this study, the Linear Expenditure System, is used to estimate
consumer demand elasticities that satisfy specific desirable economic properties, such
as homogeneity and additivity, and which are therefore suitable for incorporation a

general equilibrium framework.

Three points make this estimation different from those of previous studies.
First, the disaggregation of households into ten expenditure classes is motivated by our
desire to investigate the income distributional impact of exogenous economic shocks
affectihg the Thai economy. Second, price information is incorporated into the SES
data set. Third, food commodities are analysed at a more disaggregated level than in
previous studies and this feature enhances the analytical capabilities of the resulting
model.
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The estimates from the LES produce expenditure elasticities of demand for
food commodities which are generally lower than those for non-food commodities.
Likewise, the own price elasticities of demand for food are generally lower than those
for non-foods. The results on cross price effects between commodities illustrate weak
complementarities between most pairs of commodities, especially foods. Finally, the
results show significant differences in expenditure behaviour among households,
especially between the richest quintiles in urban and rural areas and all other

expenditure groups.
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Table 1 Urban and Rural Household Characteristics, 1988.

Characteristics  ___ ___ ___
U1 U2 U3 Ug Us
Income 2750 4459 5969 7387 12141
Expenditure 2405 3797 5109 6369 11886
Per capita Expenditure
Minimum 189 709 1101 15646 2371
Maximum 708 1100 1545 2370 42380
Number of
Observations 1256 1259 1252 1254 1255
Weight _
Mean = 57004 622.81 681.74 73641 774.52
S.D. 149.85 201.84 240.63 240.15 233.95
Table 1 (Continued).
‘Rural Quintile
Characteristies __________________ __ _ _ _ o —
R] Rg R3 Rq Rs
Income 1732 2313 2735 3688 5557
Expenditure 1545 - 2123 2616 3308 6313
Per Capita Expenditure
"Minimum 97 385 533 728 1058
Maximum 384 532 727 1057 52218
Number of
Observations 954 955 960 A7 953
Weight
Mean 2151.8 2039.3 18445 1882.8 1842.7
S.D. 311.59 320.98 311.06 281.40 258.17

Source: Calculated from the SES 1988.
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Table 2 Wéighted Average Characteristics, by Household Category:

Note: A.P.C. = Average propensity to consume.

Source: Calculated from the SES 1988.

Household A.P.C. Size Adult Children
Urban 1 0.8745 4.6 3.4 1.2
Urban2 0.8515 4.1 3.2 0.9
Urban 3 0.8559 3.8 3.1 0.7
Urban 4 0.8622 33 2.8 0.5
Urban 5 0.9790 2.7 2.5 0.2
" Rural 1 0.8920 5.2 3.6 1.6
" Rural 2 - 0.9179 4.6 3.5 1.1
Rural 3 0.9565 4.1 3.2 0.9
Rural 4 0.8970 3.7 3.0 0.7
Rural 5 1.1360 33 2.7 0.6
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Table 3 Thailand: The Set of PARA Consumer Goods

Good 1
Good 2
Good 3
Good 4
Good 5
Good 6
Good 7
Good 8
Good 9
Good 10
Good 11
Good 12
Good 13
Good 14
Good 15
Good 16
Good 17
Good 18
Good 19
Good 20

Rice, grain, and cereal

Meat and poultry

Fish and seafood

Fruit and nut

Vegetables

Milk, cheese, egg, oil, and fat -

Sugar and sweets

Other foods, inCIuding spice aﬂd meals eaten away from home
Non-alcoholic beverages

Alcoholic beverages and tobacco

Clothing

Footwear

Fuel and light (household uses)

House, shelter, and other housing expenditures
Vehicle operation and purchase |
Other transport and communication

Medical supplies and medical services

Personal supplies and services

Education and entertainment

Other non-food expenditures
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Table 4 Regional Consumer Price Indices: 1970 and 1988.

Region
Community
South North North Central Bangkok

-east & East Area
1970
Urban 110 107 101 96 100
Rural 116 104 101 99 n.a.
1988 . 94.13 93.72 94.90 93.53 100

Sources: 1) 1970 indices from Oey (1976), Table 2.

2) 1988 indices calculated by this study.
Note: n.a indicates not available.
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Table 5 Thailand: Selected Consumer Demand Elasticities From Previous Studies

Elasticity Income Own Price

1) Prasarn estimates for low income group: 1975/76

Rice 0.401 -0.736
Meat
Beef 0.422 -7.181
Chicken 0.295 0.252
Pork 0.704 -2.215

2) Suchart estimates for food and non-alcoholic beverages: 1981
Urban 0149 -0.079
Rural 0.313 -0.157

3) Mason estimates: 1981

Food 0.722 -
Beverages and Tobacco 0.979 -
Clothes 1.290 -
‘House 1.085 -
Health 1.299 -
Personal 0.884 .
Transport 1.708 -
Entertainment 1.655 -
Education 1.242 -
Others 1.762 -

Sources: 1) Table 14, Prasarn (1983). 2) Tables 4.10 and 4.11, Suchart (1989).
3) Mason et al. (1987, quoted in Table 7, Direk, 1989)
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