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Chapter 4 

 

Production interdependencies and poverty reduction1  

 

 

 

4.1 Introduction 

 

Growth in production (or gross output) has empirically been found to be the most 

effective means to enhance the income of the poor and, thus, to alleviate poverty (see 

for instance, de Janvry and Sadoulet, 2000; Adams Jr, 2004; Kraay, 2006; Loayza and 

Raddatz, 2010; Ferreira, et al., 2010). The reason is that the remuneration of the 

factors of production (and labor income in particular) represents the major source of 

household income. This remuneration accounts for 93% of household income in 

Indonesia (Thorbecke, 1991), for 80% in Vietnam (Tarp et al., 2002), and for 64% in 

Mexico (Blancas, 2006). A stimulus of production will therefore translate into 

increased household income. The composition of the growth in production, however, 

influences whether and to what extent the income of the poor is affected. This has 

become a major concern in the literature on the growth–poverty relationship (see for 

example, Suryahadi, et al., 2009; Loayza and Raddatz, 2010). 

 

  Although the growth implications for poverty reduction have been studied 

extensively, little attention has been paid to the contribution of the interdependencies 

between production sectors (or industries). For its own production, each sector 

                                          
1 A shorter version of this chapter is published in Economic Modelling, volume 42, page 146-158, 2014 

(joint with Erik Dietzenbacher and Bart Los). 
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depends on inputs from other sectors. The composition of output growth thus depends 

on the interdependencies between the sectors. For any poverty reduction that is 

directly associated with the output growth of a particular sector, the question 

therefore is how this relates indirectly to the output growth in other sectors? In other 

words, to what extent is it possible to increase the income of the workers (and, in 

particular, the income of the poorest workers) in one sector by targeting growth in 

other sectors?  

 

This chapter focuses on the growth–poverty relationship and explicitly examines 

the role of interdependencies between production sectors for poverty reduction. A 

social accounting matrix (SAM) multiplier analysis is applied to study the poverty 

alleviation impacts.2 Output growth is initiated in the demand-driven SAM framework 

by an increase in the exogenous final demands, which include government 

expenditures, investments, and exports. Following Thorbecke and Jung (1996) and 

Pyatt and Round (2006), the total income effects associated with increased final 

demands is decomposed into three effects. One of them covers the inter-industry 

output effects (i.e. the so-called transfer effects). In this chapter we take the analysis 

one step further and decompose the inter-industry output effects into the initial, the 

direct and the indirect effects. The initial effect shows how a one-unit increase in the 

exogenous final demand for a sector’s output leads to an immediate increase in the 

gross output of this sector by one unit. The direct effects capture the first-order effects 

and show how the increase in output leads to additional input requirements, and 

producing these inputs affects the output in the sector itself and in other sectors. The 

indirect effects measure how the first order effects give rise to second and higher-order 

effects. This is because the first-order effects increase the outputs, which induces 

further input requirements and thus further increases in gross outputs, and so on. 

Each of these three output effects has its own implication on household income and 

poverty reduction.  

 

For our empirical analysis, we use a SAM for Malaysia for 2000 that makes a 

distinction between the major ethnic groups. Our aim is to provide some insights into 

                                          
2 The SAM multiplier analysis has been highlighted in the World Bank’s toolkit as a useful way of 

evaluating poverty impacts (see Round, 2003).  
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the effects—of growth in the exogenous final demands—on poverty across ethnic 

groups in Malaysia. The application of the SAM multiplier for poverty analyses is 

relevant for two reasons. First, it captures an inter-industry economy-wide approach 

to studying the relationship between growth and poverty alleviation. This makes it 

possible to examine the impacts of growth in a specific production sector on poverty 

alleviation. Second, it shows a clear link between the structure of production, the 

remuneration of the factors of production, and the ownership of these factors by 

households (which determines income and poverty).  

 

It should be noted that this chapter only focuses on the implications of final 

demand growth on poverty alleviation. It studies how the sectoral composition of this 

growth and the interdependencies between production sectors affect the capacity to 

reduce poverty. In other words, poverty reduction is performed within the context of a 

static demand-side analysis. Obviously, also supply-side determinants such as 

education, demographic changes, and changing social and economic conditions of the 

population may have a significant implication on poverty reduction. However, these 

changes typically take some time to become effective. We consider such a longer-term 

analysis beyond the scope of this study. In our analysis we will thus assume that 

there are no supply-side policy interventions (e.g. demographic changes or education) 

that may change the distribution of income. In addition, we also assume that supply 

of production factors (including labor from the various ethnic groups in both rural and 

urban regions) is sufficiently elastic to accommodate increases in demand without 

upward effects on factor prices.3    

 

 The next section sketches the background and explains why disaggregation 

across ethnic groups is important when studying poverty impacts for Malaysia. 

Section 4.3 explains the decomposition of the growth in output into the initial, direct, 

and indirect effects. Then, it further links the decomposed output growth to poverty 

measures so as to obtain the poverty alleviation effects. Section 4.4 briefly explains the 

data sources that have been used to run our analyses. Section 4.5 presents the results 

                                          
3 This seems to be a reasonable assumption, given that the overall labor participation in Malaysia (in 

2006) was 63%, 80% for male and 46% for female workers (see Department of Statistics Malaysia, 2007). 
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for the effects of growth in final demands on poverty alleviation. Finally, Section 4.6 

summarizes and concludes.   

 

4.2 Growth and Poverty across Ethnic Groups 

 

The Malaysian citizens are divided into the Malays (indigenous, 53% of the population 

in 2000), the Chinese (26%), the Indians (8%) and a group of other ethnic minorities 

(13%). Next to citizens, there is also the group of non-citizens, which is approximately 

21% smaller than the group of Indians. From a policy perspective, taking account of 

ethnicity in the analysis of income and poverty is important for Malaysia. This is 

because, since 1971, the government’s development strategies have included specific 

concerns for the standard of living among these socio-economic groups. The ethnic 

riots in May 1969 gave a clear signal to the government for the importance of policy 

reforms. This has led to a shift from development strategies with an emphasis purely 

on economic considerations towards policies based on the combination of economic 

and distributional strategies.  

 

The main cause for the ethnic riots was that the economic expansion during the 

period 1957-1969 (i.e. the post-independence period) failed to make a substantial 

contribution towards closing the gap in economic welfare between the Malays, who 

were the poorest on average, and the Chinese and Indians. There are two 

characteristics of the post-independence period that contributed to the ethnic unrests. 

First, the economic policy in this period continued along the principles of laisser-faire, 

just as it had been before the independence in 1957. There was no (or little) attempt to 

re-distribute wealth towards the economically dispossessed. Second, although the 

political power was dominated by the Malays, the economic activities were run mostly 

by the non-Malays. This led the non-Malays to question the extent to which their 

interests were safeguarded in Malaysia. The disenchantment that had been growing 

among all segments of the population ultimately erupted in the bloody ethnic riots of 

May 1969. 

 

Table 4.1 tabulates the head count poverty measure (which is defined as the 

number or “headcount” of households with an income below the poverty line income 
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as a percentage of the total number of households) for the country and for its ethnic 

groups in the period 1970 to 2004.4 For example, in 1976, 49.3% of all Malaysian 

households were poor and for the group of Malays this was even 64.8%. Table 4.1 also 

gives the average annual growth in gross domestic product (GDP) for the overall 

economy and for the broad economic sectors. For example, GDP grew with 15.5% on 

average in the period 1970-76, with 18.2% for 1976-79, and so forth. The average 

economic growth between 1970 and 2004 was around 11.5% per annum. The 

industrial sector (i.e. manufacturing and mining) grew the most in the period 1970-

2004 with an average of 12.6%, followed by services with 10.8% and agriculture with 

5.9%. This high economic growth obviously provided broad-based benefits for the 

poor. During this period, poverty for the Malays declined by 56.5% points (from 64.8% 

in 1970 to 8.3% in 2004), that of the Chinese reduced by 25.4% points (from 26.0% in 

1970 to 0.6% in 2004), and that of the Indians dropped by 36.3% points (from 39.2% 

in 1970 to 2.9% in 2004). This large poverty reduction for all ethnic groups led to a 

significant reduction in the national poverty rate. The policy reforms after the 1969 

ethnic riots have thus induced a significant improvement in terms of poverty 

alleviation.  

 

 

 

                                          
4 For our calculations we have used different poverty line incomes (PLIs). They have been constructed by 

the Economic Planning Unit in Malaysia and take account of changes in incomes and prices over time. 
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Table 4.1 Head count poverty rates and gross domestic products (GDP) in current 

prices  

 
Poverty rates by ethnic groups (%)  Average annual GDP growth (%) 

Malaysia Malays Chinese Indians Others Overall Agriculture Industry Services 

1970 49.3 64.8 26.0 39.2 44.8     

1976 37.7 46.4 17.4 27.3 33.8 15.5    

1979 37.4 49.2 16.5 19.8 28.9 18.2    

1984 20.7 28.7 7.8 10.1 18.8 11.4    

1987 19.4 26.6 7.0 9.6 20.3 0.6    

1989 16.5 23.0 5.4 7.6 22.8 13.9 8.4 16.8 15.1 

1992 12.4 17.5 3.2 4.5 21.7 12.7 4.9 12.7 14.9 

1995 8.7 12.2 2.1 2.6 22.5 13.9 9.5 12.2 16.6 

1997 6.1 9.0 1.1 1.3 13.0 12.5 4.2 17.1 13.4 

1999 8.5 12.3 1.2 3.4 25.5 3.3 2.1 8.1 1.7 

2002 6.0 9.0 1.0 2.7 8.5 8.4 0.5 7.6 6.3 

2004 5.7 8.3 0.6 2.9 6.9 11.2 13.5 16.9 6.2 

Source: Economic Planning Unit (various years) and Department of Statistics Malaysia (2006). 

Notes:  Poverty rates refer to households.  

Value added figures by broad economic sectors are only available from 1987 onwards. 

Agriculture = livestock, forestry and fishing, and other agricultural products;  

Industry = manufacturing, and mining and quarrying;  

Services = utilities, building and construction, wholesale and retail trade, hotels and restaurants, 

transport and communication, finance, real estate and business services, other private services 

and government services. 

 Average growth is calculated between years for which data are available. For example, average 

GDP growth is 13.9% per year in the period 1987-1989. 
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Examining the poverty reduction in relative terms, however, it appears that 

poverty for the Chinese and Indians has reduced faster than that of the Malays. It 

turns out that the gap between the poverty rates of the ethnic groups increased. 

Setting the poverty of Malays at unity, the (index for the) relative poverty of the 

Chinese decreased from 0.40 in 1970 to 0.07 in 2004 and that of the Indians from 

0.60 to 0.35. For example, the last figure indicates that the percentage of poor among 

the Indian households was approximately one third of the percentage of poor among 

the Malay households in 2004. This suggests that the economic growth did not 

automatically lead to a more equal distribution of income among the poor.  

 

4.3 Methodology 

 

4.3.1 Decomposition of output growth 

 

A social accounting matrix (SAM) is a framework that has been widely applied for the 

analyses of poverty and income distribution (see, for example, Thorbecke and Jung, 

1996; Khan, 1999; Llop and Manresa, 2004). It is a representation of the national 

accounts in matrix form. Typically, it incorporates whatever degree of detail is required 

for a certain study. In a SAM, incomes are recorded in row (i) for a certain recipient i 

while expenditures are given as outlays in the corresponding column. The 

corresponding row and column totals of the matrix must be the same, consistent with 

the accounting principle that the sum of incomes equals the sum of expenditures for 

each single account.  

 

The basic structure of the Malaysian SAM that has been applied in this study is 

illustrated in Table 4.2. The SAM contains nine groups of accounts. These are: 

production; factors of production; households; companies; government; consolidated 

capital; the current account for the rest of the world (RoW); the capital account for 

RoW; and indirect taxes. Given the purpose of the present study (i.e. 

interdependencies between production sectors and household income across ethnic 

groups), the SAM is detailed in the following way. (i) production (indicated by P in 

Table 4.2) is classified into 92 production sectors or industries; (ii) the factors of 

production (F) are disaggregated into 25 types of labor and two capital inputs; and (iii) 
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households and companies (H) are distinguished into nine household groups and a 

single aggregated account for the companies. (Section 4.4 contains a detailed 

description of the disaggregation.) Each of the five remaining accounts is in an 

aggregate form. 

 

Table 4.2 Schematic representation of the endogenous and exogenous accounts in the 

social accounting matrix 

  

Expenditures (j) 

Endogenous 

accounts  

Exogenous 

accounts  
Total 

(P) (F) (H) 
 

(X) 
 

(Y) 

In
c
o
m

e
s
 (

i)
 

Production (P) 𝐓𝑃𝑃 0 𝐓𝑃𝐻 
 

 𝐱𝑃 
 

 𝐲𝑃 

Factors of production  (F) 𝐓𝐹𝑃 0 0 
 

𝐱𝐹 
 

 𝐲𝐹 

Households and companies (H) 0 𝐓𝐻𝐹 𝐓𝐻𝐻 
 

𝐱𝐻 
 

 𝐲𝐻 

Other accounts (X) 𝐓𝑋𝑃 𝐓𝑋𝐹 𝐓𝑋𝐻 
 

t 
 

 𝐲𝑋 

Total (Y) 𝐲𝑃
′  𝐲𝐹

′  𝐲𝐻
′  

 
𝐲𝑋

′  
  

  

For our model, we define the first three accounts (production P, factors of production 

F, households and companies H) as endogenous and the remaining five accounts 

(government, consolidated capital, current account for RoW, capital account for RoW, 

and indirect taxes) as exogenous.5 Using Table 4.2, it follows that  
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       (4.1) 

 

where the matrices 1ˆ  jijij yTA  (i, j = P, F, H) give the average expenditure propensities 

for the endogenous accounts. That is, the average share of the income in account j 

that goes to account i. The model in (4.1) can also be written as 

 

xByy            (4.2) 

 

                                          
5 See Pyatt (2001) for useful comments on the choice of endogenous and exogenous accounts. 
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which is the standard SAM model, with y  denoting the vector of incomes for the 

endogenous accounts (
Py = gross output of the production sectors; 

Fy = factor 

incomes; Hy = incomes of households and companies), B  the square matrix with 

average expenditure propensities for the endogenous accounts, and x  the vector of 

exogenous expenditures or incomes. In (4.2), B  is a 129×129 matrix that consists of 

the following submatrices: PPA  the 92×92 matrix with the intermediate input 

coefficients (reflecting the input-output linkages); FPA  the 27×92 matrix with value 

added (factor) coefficients; HFA  the 10×27 matrix with income coefficients; PHA  the 

92×10 matrix with the coefficients of domestic consumption by households and 

companies (where the domestic consumption of companies is zero); and HHA  the 

10×10 matrix representing the coefficients for re-distribution between households and 

companies (in our case the companies’ profits that flow to each of the nine household 

groups). For the vector of exogenous components )(x , Px corresponds to final demands 

for industries’ production (government consumption, investments, and exports), Fx  

relates to factor incomes from abroad, Hx stands for institutional income transfers  

(domestic and foreign) for households and companies. 

 

In this model formulation, prices are assumed to be fixed and changes in the 

exogenous components lead to changes in the quantity levels. To keep the prices fixed, 

two additional assumptions are applied. First, there is excess supply of labor and 

other resources. Consequently, expanding production is not hindered by supply 

constraints (such as limits for qualified labor or imported inputs). Second, the average 

expenditure propensities for the endogenous accounts ( PPA , FPA , HFA  and HHA ) are 

assumed to be fixed. For PHA
 
, however, it may be unrealistic to assume that average 

expenditure propensities also apply for any incremental income of households. To be 

more realistic, we replace it by a matrix of marginal expenditure propensities that are 

obtained from income and expenditure data for the different household groups. A 

detailed discussion of the derivation of the marginal expenditure propensities and the 

extent to which they affect the total multipliers is given in Appendix 4.1.  
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Equation (4.2) is solved as 

 

Mxy            (4.3) 

 

where 
1)(  BIM is the inverse matrix with SAM multipliers. The multipliers 

indicate the economy-wide effects on all endogenous accounts induced by an injection 

of any exogenous account.  

  

For policy purposes, it may be useful to decompose the multiplier matrix M  

into three separate effects, namely the transfer, the open-loop, and the closed-loop 

effect (see Pyatt and Round, 1979; 2006). This allows for a better understanding of the 

process of income generation as caused by growth in final demand. To derive the 

transfer, open-loop and closed-loop effects, let us define matrix B  as the sum of two 

matrices, B
~

 and W . 

 

WBB 
~

 where 
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00
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00

000

00
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A
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B  (4.4) 

 

We can rewrite (4.2) as: 

 

xWyyBy 
~

          (4.5) 

 

It follows directly that xWyyBy  yBI )
~

(
~

 or  

 

𝐲 = (𝐈 − �̃�)−1𝐖𝐲 + (𝐈 − �̃�)−1𝐱       (4.6) 

 

We define �̂� = (𝐈 − �̃�)−1𝐖 so that (6) becomes 𝐲 = �̂�𝐲 +  (𝐈 − �̃�)−1𝐱. Alternatively,  

 

(𝐈 − �̂�)𝐲 = (𝐈 − �̃�)−1𝐱          (4.7) 

 

which yields 
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𝐲 = (𝐈 − �̂�)−1(𝐈 − �̃�)−1𝐱        (4.8) 

 

Using the power series expression we have (𝐈 − �̂�)−1 = (𝐈 + �̂� + �̂�2 + �̂�3 + ⋯ ). At the 

same time, (𝐈 + �̂� + �̂�2 + �̂�3 + ⋯ ) = (𝐈 − �̂�𝑘+1)−1(𝐈 + �̂� + �̂�2 + ⋯ + �̂�𝑘) for k = 0, 1, 2, …. 

This implies that (4.8) can be written as 

 

𝐲 = (𝐈 − �̂�𝑘+1)−1(𝐈 + �̂� + �̂�2 + ⋯ + �̂�𝑘)(𝐈 − �̃�)−1𝐱     (4.9) 

 

A special case arises when k = 2 (or 5, 8, 11, …), because then �̂�𝑘+1 and (𝐈 − �̂�𝑘+1)−1 

are block-diagonal matrices. For k = 2 we rewrite (4.9) as 

 

xMMMy
)()()( 123     

 

where matrices 𝐌(𝟏) ≡ (𝐈 − �̃�)−1𝐌(𝟏);  𝐌(2) ≡ (𝐈 + �̂� + �̂�2); 𝐌(3) ≡ (𝐈 − �̂�3)−1 have the 

following structures; 
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Matrices 
)1(

M , 
)2(

M  and 
)3(

M  are termed the transfer effect, the open-loop effect and 

the closed-loop effect, respectively. It follows that a change ∆𝐱 in exogenous 

expenditures generates income in the endogenous accounts through 
)1(

M , 
)2(

M  and 

)3(
M , that is,  

 

)Δ(Δ )1()2()3(
xMMMy          (4.11) 
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Recall that the main concern of this study is to measure the impacts of changes in the 

exogenously given final demands. Matrix 
)1(

M  captures how the growth in the final 

demand of a sector affects the gross output of this particular sector and other sectors 

through the inter-industry linkages only. Matrix 
)2(

M  indicates how this growth in 

gross outputs impacts the income of the factors of production and the households and 

companies. Matrix 
)3(

M  provides the effects of the full circular income flows going 

round the system and back to its point of origin in a series of repeated cycles.  

 

  In the case of changes in the final demands for products from the production 

sectors only, we have PxΔ  while 𝐱𝐹 and 𝐱𝐻 are fixed (i.e. ∆𝐱𝐹 = ∆𝐱𝐻 = 0). The changes 

∆𝐱𝑃 first affect the gross outputs through the transfer effect, i.e. 𝐌𝑃𝑃
(1)

(∆𝐱𝑃). Next, the 

open-loop effects show how these changes in gross outputs affect the other 

endogenous accounts, i.e. 𝐌𝐹𝑃
(2)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃) for the factors of production and 𝐌𝐻𝑃
(2)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃) 

for the households and companies. Subsequently, the extra income of for example 

households generates extra consumption, extra gross output, extra factor incomes and 

so forth. Taking all these closed-loop effects into account yields that the ultimate 

changes in gross outputs are given by 𝐌𝑃𝑃
(3)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃), the changes in factor incomes by 

𝐌𝐹𝐹
(3)

𝐌𝐹𝑃
(2)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃), and the changes in incomes of households and companies by 

𝐌𝐻𝐻
(3)

𝐌𝐻𝑃
(2)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃). 

 

  It is important to note that the decomposition of the multiplier matrix M  does 

not require a split into three parts. The decomposition of M may contain as many (or 

few) sets of effects as one would like. The choice for this particular three-split is based 

on the partitioning of the matrix B (or Table 4.2), which exhibits a cyclic structure 

(Pyatt and Round, 1979). The idea is that an exogenous shock that affects one of the 

(groups of) endogenous accounts will affect all (groups of) endogenous accounts in 

subsequent rounds. For example, an exogenous stimulus that affects the P-accounts 

will in the next round affect the F-accounts. The changes in the F-accounts will affect 

the H-accounts that, in their turn, will cause changes in the P-accounts again. And so 

forth. 

 



 

121 
 

  Focusing on the specific analysis of how growth in the final demands for 

products from the production sectors impacts the incomes of households and 

companies, we have 

 

∆𝐲𝐻 = 𝐌𝐻𝐻
(3)

𝐌𝐻𝑃
(2)

𝐌𝑃𝑃
(1)

(∆𝐱𝑃)         (4.12) 

 

Recall that the aim in this chapter is to measure the role of interdependencies between 

production sectors for household incomes and poverty reduction. For this purpose, we 

further decompose the matrix 𝐌𝑃𝑃
(1)

≡ (𝐈 − 𝐀𝑃𝑃)−1with standard input-output 

multipliers. Using the power series expansion (see Miller and Blair, 2009, Chapter 2) 

we have 

 

(𝐈 − 𝐀𝑃𝑃)−1 = (𝐈 + 𝐀𝑃𝑃 + 𝐀𝑃𝑃
2 + 𝐀𝑃𝑃

3 + ⋯ ) = 𝐌𝑃𝑃
(1)−𝑖𝑛𝑖

+ 𝐌𝑃𝑃
(1)−𝑑𝑖𝑟

+ 𝐌𝑃𝑃
(1)−𝑖𝑛𝑑

 (4.13) 

 

where 𝐌𝑃𝑃
(1)−𝑖𝑛𝑖

= 𝐈 gives the initial effects, 𝐌𝑃𝑃
(1)−𝑑𝑖𝑟

= 𝐀𝑃𝑃 the direct effects, and 

𝐌𝑃𝑃
(1)−𝑖𝑛𝑑

= 𝐀𝑃𝑃
2 + 𝐀𝑃𝑃

3 + ⋯ the sum of all indirect effects. The initial effect indicates that 

a one-unit increase in the final demand for a certain production sector leads to an 

immediate increase in the gross output of this sector by one unit (simply because the 

final demand must be produced). The direct effect shows how the one-unit increase in 

the gross output of this sector has first-order effects on the gross output in the sector 

itself and in other sectors. These first-order effects are because increasing the gross 

output in one sector requires inputs from (and thus production in) all sectors. The 

indirect effects measure how the first order effects give rise to second and higher-order 

effects. This is because the first-order increases in output require further inputs and 

thus production, and so forth. Substituting (4.13) in (4.12) yields 

 

∆𝐲𝐻 = 𝐌𝐻𝐻
(3)

𝐌𝐻𝑃
(2)

𝐌𝑃𝑃
(1)−𝑖𝑛𝑖(∆𝐱𝑃) + 𝐌𝐻𝐻

(3)
𝐌𝐻𝑃

(2)
𝐌𝑃𝑃

(1)−𝑑𝑖𝑟(∆𝐱𝑃) + 

𝐌𝐻𝐻
(3)

𝐌𝐻𝑃
(2)

𝐌𝑃𝑃
(1)−𝑖𝑛𝑑(∆𝐱𝑃)         (4.14) 
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4.3.2 Linking the multiplier decomposition analysis to poverty 

 

In the previous sub-section, we have discussed the framework to measure the impact 

of growth in final demands on the incomes of household groups. In this sub-section, 

we further extend the framework by linking the SAM model to poverty measures. 

Assessing the impacts for poverty alleviation requires the adoption of an appropriate 

poverty measure. We will use the index proposed by Foster, Greer and Thorbecke 

(1984, hereafter FGT), which is often used in empirical work on poverty because of 

certain attractive properties. We distinguish k groups (such as rural Malay or urban 

Chinese) and the index for group i is given by 

 

𝑃𝑖
(𝛼)

=
1

𝑛𝑖
∑ (

𝑧𝑖−𝑦𝑖𝑗

𝑧𝑖
)

𝛼𝑚𝑖
𝑗=1 =

1

𝑛𝑖
𝑄𝑖

(𝛼)
        (4.15) 

 

where 𝑛𝑖 gives the “population” size of group i, 𝑚𝑖 gives the number of poor “people” in 

group i, i.e. with an income below the poverty line income (PLI) 𝑧𝑖, 𝑦𝑖𝑗 gives the income 

of poor person j in group i, and α is a parameter.6  

 

For different values of α, the FGT index has a different interpretation. If α = 0 it 

equals the head count index and measures the proportion of the population in group i 

with a standard of living below the PLI (i.e. 𝑚𝑖/𝑛𝑖). The head count index, however, 

does not take into account the intensity of poverty because it remains unchanged if 

poor people become poorer. This is covered by the poverty gap index which is the case 

for α = 1. The poverty gap index measures the gap between the average income of the 

poor and the PLI. This index, however, does not change when the inequality among the 

poor changes. To this end, the distribution-sensitive index might be adopted which is 

the case for α = 2. For example, if a poor person transfers income to an even poorer 

person, the index will decrease (whereas the poverty gap index remains the same). 

 

                                          
6 As is common in similar studies in the poverty literature, the terms “population” and “people” refer to 

numbers of income recipients. Under the assumptions that all income of an individual household is 

divided equally over its members and that average household sizes of the poor and the non-poor are the 

same, “population” and “people” are the same as population and people in daily speech. 
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The FGT index for all people in the country is obtained as the weighted average 

of the indexes for the separate groups. That is, 

 

𝑃(𝛼) =
∑ 𝑛𝑖𝑃𝑖

(𝛼)𝑘
𝑖=1

∑ 𝑛𝑖
𝑘
𝑖=1

=
∑ 𝑄𝑖

(𝛼)𝑘
𝑖=1

∑ 𝑛𝑖
𝑘
𝑖=1

=
𝑄(𝛼)

∑ 𝑛𝑖
𝑘
𝑖=1

 

 

Poverty in group i is measured by 𝑄𝑖
(𝛼)

 as defined in (4.15) and poverty at the country 

level is given by 𝑄(𝛼) ≡ ∑ 𝑄𝑖
(𝛼)𝑘

𝑖=1 . In our empirical analysis we will also use the poverty 

share of group i, which is defined as 𝜎𝑖
(𝛼)

= 𝑄𝑖
(𝛼)

/𝑄(𝛼). 

 

When analyzing changes in the FGT index (i.e. ∆𝑃𝑖
(𝛼)

) four factors play a role. 

First, incomes change due to changes in prices (including wage rates). Because we are 

interested in the short-run effects of a change in the exogenous final demands, prices 

are assumed to be fixed. The second factor is the size 𝑛𝑖 of the population in group i. 

Given the short-run nature of our study, we also assume that the population is fixed. 

The remaining two factors are the total income of group i (or the average income, as 

the population size is fixed) and the distribution of total income over the population in 

group i.  

 

 With respect to the distribution of income, if the distribution for example shifts 

in favor of the rich (leaving the total income fixed) the proportion of poor would 

increase. In the present study, we assume distribution neutrality within household 

groups, i.e. the distribution of income is assumed to fixed for urban Malays, for rural 

Chinese, etc. In applied general equilibrium and SAM analyses, it is quite common to 

assume a static intrasectoral distribution (see for example, Thorbecke and Jung, 

1996; Khan, 1999; Ravallion and Huppi, 2002). These studies measure the effects of 

poverty by applying sector-specific growth rates to a sector profile of poverty for a 

baseline, assuming distribution neutrality within the sectors. This assumption has 

been justified to some extent. For example, Kraay (2006) shows that—for 80 

developing countries—growth tends to be distribution-neutral on average. Similarly, 

Loayza and Raddatz (2010) indicate that growth improves the conditions of the poor 

mainly through impacts on their absolute income (and not via the distribution 
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channel) and therefore imply a fairly fixed income distribution. It should be mentioned 

though that the analyses of Kraay (2006) and Loayza and Raddatz (2010) were for 

national averages and the results for detailed household groups may differ. Since our 

analysis focuses on the short-run effects, we feel that the assumption of distributional 

neutrality within the sectors does not seem unreasonable. 

 

 This implies that changes in the FGT index are due to changes in the average 

income in group i. If we denote the average income as �̅�𝑖, we may define 𝑠𝑖𝑗 ≡ 𝑦𝑖𝑗/�̅�𝑖 as 

the ratio of the income of individual j to the average income in group i. Due to 

distributional neutrality, we have that the ratios 𝑠𝑖𝑗 are fixed. Note that an increase 

(decrease) of the average income will also decrease (increase) the number of poor in 

group i. So, we have that 𝑚𝑖 depends on the average income, i.e. 𝑚𝑖(�̅�𝑖). As a 

consequence, we may write (4.15) as 

 

𝑃𝑖
(𝛼)

=
1

𝑛𝑖
∑ (

𝑧𝑖 − �̅�𝑖𝑠𝑖𝑗

𝑧𝑖
)

𝛼
𝑚𝑖(�̅�𝑖)

𝑗=1

 

 

which depends only on �̅�𝑖. The elasticity of poverty is now defined as 

 

𝜀𝑖
(𝛼)

=
d𝑃𝑖

(𝛼)

𝑃𝑖
(𝛼)

d�̅�𝑖

�̅�𝑖
⁄  

 

which is negative, indicating that an increase in the average income of group i yields a 

reduction in the FGT poverty index. 

  

In our empirical analysis, we will consider the effects of changes in the 

exogenous final demands for the production sectors on the total household income of 

each group i. Because the population is assumed constant, this gives us information 

with respect to ∆�̅�𝑖/�̅�𝑖. Multiplication with the poverty elasticity 𝜀𝑖
(𝛼)

 then gives the 

relative change in the poverty index, i.e. ∆𝑃𝑖
(𝛼)

/𝑃𝑖
(𝛼)

. That is, 
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∆𝑃𝑖
(𝛼)

𝑃𝑖
(𝛼) = 𝜀𝑖

(𝛼) ∆�̅�𝑖

�̅�𝑖
           (4.16) 

 

where ∆�̅�𝑖 is the component of ∆𝐲𝐻 in equation (4.14) that corresponds to ethnic group 

i.   

 

The estimation of the poverty elasticities 𝜀𝑖
(𝛼)

, the poverty indexes 𝑃𝑖
(𝛼)

, and the 

poverty shares 𝜎𝑖
(𝛼)

= 𝑄𝑖
(𝛼)

/𝑄(𝛼) are based on the estimated Lorenz curve. The Lorenz 

curve graphically represents the relationship between the percentage of the population 

in group i and the percentage of the total income they receive. We specify a functional 

form for the Lorenz curve and use econometric methods to estimate the parameters of 

this functional form. The procedure for the estimation of the Lorenz curve is outlined 

in Appendix 4.2.  

 

4.4 Data Sources 

 

The major dataset that has been used in this study is a SAM for Malaysia for 2000 

(see Chapter 2 for details on its construction). As mentioned in Chapter 2, nine groups 

of accounts are distinguished in the SAM: production accounts, accounts for the 

factors of production, accounts for households, an account for companies, a 

government account, an account for consolidated capital, the current account for the 

rest of the world (RoW), the capital account for RoW, and an account for the indirect 

taxes. The first three are further disaggregated into detailed accounts, the others are 

all single accounts providing aggregated information. 

 

There are 92 production accounts based on the sector (or industry) 

classification used in the existing input-output tables for Malaysia. The accounts for 

factors of production, distinguish between labor and capital. Labor is split into citizens 

and non-citizens and there are 24 types of citizens (4 ethnic groups × 3 skill types × 2 

geographical areas = 24 categories). The four ethnic groups are the Malays, the 

Chinese, the Indians, and others (comprising dozens of ethnic minority groups which 

are mostly located in East Malaysia, such as groups of Iban, Kadazan, Bajau, Murut, 

Suluk). Skills are classified based on certificates obtained from school, college or 
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university. Those who do not have any formal education or a primary school certificate 

are classified as the low skill category, those with secondary school certificates (e.g. 

L.C.E., M.C.E. or H.S.C.) are assigned to the medium skill category, while those with 

at least a diploma or degree are considered as the high skill category. The geographical 

locations are rural and urban areas. For capital inputs, the SAM distinguishes 

between the inputs that are owned by households and by corporations. Together this 

yields 27 accounts for the factors of production.  

 

The criteria for classifying households and labor are inevitably inter-related 

given that characteristics of individuals are the essential ingredients common to both 

sets of accounts. Therefore, the classification of household follows closely that of labor, 

except that no distinction is made between skill types. This leads to nine different 

household groups (4 ethnic groups × 2 geographical areas + 1 non-citizen = 9). The 

fact that the number of labor types (24) receiving compensation in the production 

accounts is higher than the number of household groups (9) implies that we have to 

assume that workers of different skill types contribute additional income to a region-

specific ethnic group-specific wage fund, which is equally distributed among all 

households belonging to that ethnic group in that region (rural or urban). Even if only 

high-skilled, rich workers would earn more as a consequence of increased demand, 

also poorer households of the same ethnic group in the same region are assumed to 

benefit. This is a limitation caused by the lack of available data on skills in the HIS 

data, and implies the within-group distribution neutrality that we discussed before.     

   

  In addition to the SAM, the household income survey for 2001 (HIS, 

Department of Statistics Malaysia, 2001) has been used for the purpose of measuring 

poverty. In this respect, the income survey (i.e. HIS) is preferred over the expenditure 

survey (i.e. household expenditure survey, HES, see Department of Statistics 

Malaysia, 2000). Although it has generally been accepted that expenditures provide 

better welfare indicators than incomes, we preferred to use income information for two 

reasons. First, in the case of Malaysia, the income-based survey is more representative 

than the expenditure-based survey. Specifically, the HIS includes a sample of 170,903 

randomly selected households throughout the country whereas the HES only includes 

14,084 households. Second, the HIS is consistent with the official statistics published 
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by the Malaysian authorities. For the estimation of the expenditure elasticities (and 

therefore the marginal expenditure propensities), however, we have used the HES. 

 

  For the estimation of the poverty measures, we have used the new poverty line 

income (PLI) constructed by the Economic Planning Unit (2006).7 The methodology to 

determine the PLI follows the “cost of basic needs approach” and takes into account (i) 

the cost of a food basket that enables a household to meet a predetermined minimum 

daily nutritional requirement and (ii) the cost of basic non-food consumption (see Zin, 

2007). The rural PLI in 2006 has been set at 698 Malaysian Ringgit (MR) per month 

while the urban PLI has been set at MR 687 per month. We assume that the 2006 PLI 

also applied in 2000. 

 

4.5 Results and Discussions 

 

4.5.1 Impacts on aggregate poverty 

 

For each ethnic group, Table 4.3 gives the poverty shares (i.e. 𝜎𝑖
(𝛼)

= 𝑄𝑖
(𝛼)

/𝑄(𝛼)), the 

elasticities of poverty (i.e. 𝜀𝑖
(𝛼)

), the FGT poverty indexes (i.e. 𝑃𝑖
(𝛼)

) , the population 

share, and the total and the average income. Focusing on the major ethnic groups, we 

see that in urban areas each group has in general a lower share in poverty than in 

population. This indicates that the percentage of poor households is smaller than the 

national average and the Chinese are doing the best in this respect (their percentage 

poor being less than 75%—i.e. 0.135/0.18—of the national average). In rural areas, 

the situation is slightly different. For the rural Malays we see that their poverty share 

is clearly larger than their population share, for the rural Chinese we observe the 

opposite, while the findings for the rural Indians depend on the type of poverty share 

that is used (i.e. whether α is 0, 1, or 2). Clearly the rural Malays are doing worst in 

this respect, their percentage poor people is more than 40%—i.e. 0.439/0.30—larger 

than the national average. 

                                          
7 The Economic Planning Unit (EPU) has determined PLIs approximately every three years (using the 

latest HIS), starting in 1977. In 2005, the EPU reviewed the concept and measurement of poverty in order 

to take into account the social and economic changes that have taken place in Malaysia since 1977. The 

2006 PLI was determined according to the new guidelines. 
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A second, somewhat casual observation is that growth in income seems to affect 

poverty reduction less (more) when a particular household group has a small (large) 

average income. The magnitude of the elasticities of poverty in Table 4.3 shows that 

growth in income has the lowest impact on reducing the percentage poor for the 

Malays and the highest for the Chinese, with the Indians taking an intermediate 

position. Thorbecke and Jung (1996) and Khan (1999) also found this to be true for 

the case of Indonesia and South Africa (see Appendix 4.3). It seems that poverty is 

more sensitive to income growth when a household group is richer on average.  

 

The sensitivity of poverty reduction to income growth depends on the 

concentration of the population around (but below) the poverty line income (PLI). For 

example, if the majority of the poor is just below the PLI, income growth may reduce 

the percentage poor considerably. If, on the other hand, the majority of the poor is well 

below the PLI, income growth will have little effect on the percentage poor. As a matter 

of fact, Kraay (2006) shows that the elasticity of poverty reduction with respect to 

income growth can be modeled as a function of population density at the poverty line.  

 

The FGT indexes 𝑃𝑖
(𝛼)

 provide useful information in this respect. 𝑃𝑖
(0)

 gives the 

percentage poor in the population of group i (e.g. 27.3% of the urban Malays has an 

income below the PLI). The ratio 𝑃𝑖
(1)

/𝑃𝑖
(0)

  expresses the average distance for the poor 

in group i from the poverty line (e.g. for the urban Malays we have 0.092/0.273 = 

0.34, indicating that their poor have an income that is on average 34% lower than the 

PLI). The ratio 𝑃𝑖
(2)

/𝑃𝑖
(0)

 reflects the dispersion of incomes of the poor in group i. If we 

have two groups i and j, then 𝑃𝑖
(1)

/𝑃𝑖
(0)

> 𝑃𝑗
(1)

/𝑃𝑗
(0)

 implies that the poor in group i are 

on average poorer than the poor in group j (i.e. further from the PLI). Observe in Table 

4.3 that the percentage poor is very comparable for urban Malays and urban Indians. 

The poor urban Malays, however, are on average poorer than the poor urban Indians. 

As a consequence, the urban Indians respond stronger to income growth than urban 

Malays as reflected by the elasticities 𝜀𝑖
(0)

. A similar observation holds when comparing 

rural Malays and Indians. Note, however, that some cases cannot be explained from 

average distance from the PLI only. For example, 𝑃𝑖
(1)

/𝑃𝑖
(0)

 is very similar for rural 

Malays (42% below PLI) and rural other (40%). Yet, their elasticities show large 
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differences. This is caused by the larger dispersion of the incomes of the poor for rural 

Malays (i.e. 𝑃𝑖
(2)

/𝑃𝑖
(0)

=  0.25) than for rural other (0.18). We thus expect more poor 

rural Malays to be close to the PLI than rural other and therefore are a larger 

elasticity. 

 

  Observe that per capita income for the non-citizen households is fairly large 

(e.g. larger than for any other group of rural households) and may require additional 

explanation. The relatively high income is caused by the fact that foreign workers (in 

particular high skilled workers) have been paid at least what they might have earned 

in their home country. For Malaysian standards, however, such earnings are huge. It 

follows from our dataset that the wage rate for the average foreign worker is 25% 

larger than for the average local worker (see Saari et al., 2011).  

 

Next, we will discuss the main results for the effects of an increase in final 

demands on poverty reduction. For reasons of exposition, the results of poverty 

impacts are presented in Table 4.4 for 10 aggregated sectors instead of for the full 92 

sectors. This sectoral aggregation is in line with the aggregation that is used by the 

Economic Planning Unit in Malaysia (see Economic Planning Unit, 2006). In general, 

the degree of poverty alleviation depends on the poverty measure that is used. 

However, in relative terms (i.e. in terms of ordinal rankings) we observe that the degree 

of poverty alleviation across ethnic groups tends to be almost constant across poverty 

measures.8 For this reason the impacts of final demand growth on poverty alleviation 

are presented in Table 4.4 only for the head count measure. The results for the 

poverty gap and the distribution-sensitive measure are given in Appendix 4.4.  

 

                                          
8 Thorbecke and Jung (1996) find a similar result. That is, the ranking of sectors is almost constant for 

the head count, the poverty gap and the distribution-sensitive measure.  
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Table 4.3 Estimates for poverty profiles across ethnic groups, 2000 

 
Initial 

income     

Population 

share 

Average 

income     

Poverty share (𝜎𝑖
(𝛼)

) Elasticity of poverty (𝜀𝑖
(𝛼)

) Poverty index (𝑃𝑖
(𝛼)

) 

α = 0
 

α = 1
 

α = 2 
 

α = 0
 

α = 1
 

α = 2 
 

α = 0
 

α = 1
 

α = 2 
 

 )( iy  )/( nni  )( iy  

Rural Malays 25,396 0.30 3.61 0.439 0.511 0.588 -1.223 -1.366 -1.414 0.482 0.204 0.119 

Rural Chinese 10,161 0.07 6.63 0.058 0.048 0.037 -1.574 -2.350 -3.086 0.284 0.085 0.033 

Rural Indians 3,907 0.03 6.65 0.042 0.032 0.022 -1.478 -2.615 -3.643 0.454 0.126 0.045 

Rural Other 4,554 0.09 2.30 0.013 0.014 0.012 -0.430 -1.497 -2.459 0.789 0.316 0.142 

Urban Malays 40,514 0.20 8.74 0.202 0.188 0.169 -1.547 -1.968 -2.377 0.273 0.092 0.042 

Urban Chinese 47,360 0.18 11.39 0.135 0.101 0.072 -1.808 -2.667 -3.510 0.195 0.053 0.019 

Urban Indians 10,412 0.05 9.53 0.051 0.039 0.027 -1.737 -2.653 -3.530 0.275 0.075 0.027 

Urban Other 3,892 0.04 4.55 0.003 0.002 0.001 -2.048 -3.896 -5.646 0.312 0.064 0.017 

Non-citizen 9,844 0.06 7.11 0.056 0.066 0.071 -0.939 -1.339 -1.662 0.482 0.206 0.113 

Notes: Initial income in MR million; average income in MR thousand per capita; α = 0: head count; α = 1: poverty gap; and α = 2: distribution 

sensitive. 
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   The first column of Table 4.4 shows the number of poor people in the base year 

(i.e. 2000). Row 1 provides the level of sectoral final demand in the base year. Rows 2 

to 10 display the estimated poverty alleviation effects. These are computed for the case 

of a 1 billion MR (BMR) increase in the final demand for the products of a single sector 

i (= 1, …, 10), while the final demand levels in the other sectors remain unchanged. 

Fixing the amount by which the final demand level is changed (i.e. 1 BMR in our case), 

allows for a comparison of the poverty responses across sectors. As an alternative, one 

might have chosen to increase the final demand level of a sector by a fixed percentage. 

Both calculations have their pros and cons. The advantage of using a fixed size for the 

change is that a comparison across sectors is not blurred by the size of the sectors. A 

disadvantage of using a fixed size (of 1 BMR) for the change is that the effects are also 

calculated in cases where any final demand increase is unrealistic. Recall that the 

final demands consist of investments, government expenditures, and exports. For 

example, a 1 BMR increase in final demand equals a 0.3% increase for manufacturing 

(sector 3) and a 43.8% increase for other private services (9). The utility sector (4), 

however, has only very little final demand and a 1 BMR increase is almost 200 times 

its current final demand. This implies that the results should be interpreted with care, 

in particular in connection to issues of policy making. Row 11 indicates the total 

poverty effect. For example, 1 BMR extra final demand of agricultural products would 

lead to a 0.0836% reduction in the number of poor, which amounts to almost 1,730 

people. 

 

A first observation is that, for rural households, any sectoral final demand 

growth induces the largest poverty reduction for the Malays, the smallest for the 

Indians and the Chinese take the intermediate position. For urban households, 

poverty reduction is smallest for the Indians whereas the largest reduction is found for 

the Malays when the growth occurs in certain sectors and for the Chinese when it 

occurs in one of the other sectors. Appendix D shows that this pattern appears to be 

fairly consistent across poverty measures. 

 

A second observation is that, in general, the impacts of sectoral final demand 

growth on aggregate poverty reduction vary considerably across sectors. The results in 

Table 4.4 clearly indicate that a final demand increase in the government services 
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Table 4.4 Percentage change in numbers of poor arising from a 1 billion MR increase in final demand, 2000. 

    
Number 

of poor  
Sector 1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6 Sector 7 Sector 8 Sector 9 Sector 10 

A. Initial final demand (MR million) (1)  7,578 28,811 326,635 5 41,293 12,085 20,395 13,863 2,284 33,955 

B. Poverty reduction (%)             

   Rural Malays (2) 908,542 0.1351 0.1029 0.0760 0.1118 0.1142 0.1118 0.1178 0.1133 0.1260 0.3754 

   Rural Chinese (3) 120,987 0.0347 0.0188 0.0143 0.0180 0.0317 0.0265 0.0233 0.0226 0.0303 0.0258 

   Rural Indians (4) 86,574 0.0235 0.0138 0.0106 0.0147 0.0123 0.0137 0.0169 0.0143 0.0137 0.0201 

   Rural other (5) 26,240 0.0030 0.0012 0.0007 0.0012 0.0011 0.0012 0.0012 0.0012 0.0018 0.0036 

   Urban Malays (6) 418,731 0.0561 0.0621 0.0402 0.0763 0.0610 0.0708 0.0793 0.0875 0.0767 0.2452 

   Urban Chinese (7) 279,723 0.0596 0.0489 0.0373 0.0520 0.0827 0.0817 0.0541 0.0773 0.0804 0.0763 

   Urban Indians (8) 106,012 0.0181 0.0187 0.0135 0.0235 0.0197 0.0234 0.0246 0.0271 0.0264 0.0409 

   Urban other (9) 6,792 0.0018 0.0015 0.0009 0.0018 0.0018 0.0017 0.0017 0.0017 0.0026 0.0043 

   Non-citizen (10) 116,387 0.0158 0.0144 0.0085 0.0108 0.0148 0.0137 0.0102 0.0129 0.0121 0.0174 

   Total for all households (11) 2,069,989 0.0836 0.0678 0.0490 0.0750 0.0778 0.0785 0.0790 0.0819 0.0861 0.2301 

C. Component of value added (%)             

   Labor income (12)  16.62 3.35 26.84 8.74 64.78 22.61 31.59 21.38 35.57 95.09 

   Capital income (13)   83.38 96.65 73.16 91.26 35.22 77.39 68.41 78.62 64.57 4.91 

Notes: Sector 1 (agriculture, livestock, forestry and fishing), Sector 2 (mining and quarrying), Sector 3 (manufacturing), Sector 4 (utilities), Sector 5 (building and construction), Sector 6 

(wholesale and retail trade, hotels and restaurants), Sector 7 (transport and communication), Sector 8 (finance, real estate and business services), Sector 9 (other private services) and 

Sector 10 (government services). 
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sector (10) contributes the most to poverty reduction when compared to other sectors. 

For a 1 BMR increase in final demand of the public services sector, the number of poor 

reduces by 0.2301%. That is, by 4,764 people, of which almost 3,410 are rural Malays. 

Increased final demand in the manufacturing sector (3) displays the lowest poverty 

reduction, by 0.0490%. The contribution of a final demand increase in any of the other 

sectors does not vary extremely and ranges from 0.0678% for the mining and 

quarrying sector (2) to 0.0861% for other private services (9). These results provide 

additional support to the growing literature that finds that growth stimuli in different 

production sectors have heterogeneous effects on poverty reduction. 

 

In relation to the heterogeneity of the poverty effect, two different viewpoints 

have been proposed. The studies by Quizon and Binswanger (1986) for India, Warr 

and Wang (1999) for Taiwan, and Ferreira, et al. (2010) for Brazil, all find that growth 

in the non-agricultural sectors has the largest impact on poverty reduction. The 

contrasting view—that agricultural growth is the most ‘promising’ for poverty 

alleviation—has been documented in Thorbecke and Jung (1996) and Sumarto and 

Suryahadi (2007) for Indonesia, Khan (1999) for South Africa, Christiaensen and 

Demery (2007) for Africa, and Ravallion and Chen (2007) for China.9 Our own results 

show by far the largest effect for final demand growth in a non-agricultural sector 

(namely government services). At the same time, however, the agricultural sector 

performs second best of the rest and clearly much better than manufacturing for 

example.  

 

This raises the question why final demand growth in some sectors contributes 

more to poverty alleviation than growth in other sectors? It has been emphasized in 

the literature that sectors that are more labor-intensive tend to have stronger effects 

on poverty alleviation (see, for example, Khan and Thorbecke, 1988; James and Khan, 

1997; Loayza and Raddatz, 2010). The reason is that labor income constitutes the 

largest part of household incomes. It then follows immediately that growth in labor-

intensive sectors benefits workers, household incomes, and poverty reduction more 

than growth in other sectors. This is partially supported by the results in this study. 

                                          
9 Notice that, among these studies, Thorbecke and Jung (1996) and Khan (1999) apply a similar modeling 

approach (i.e. using a SAM) as employed in the present study.  
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Rows 12 and 13 of Table 4.4 present the shares of labor income (respectively capital 

income) in the value added of a sector in 2000. This reflects the labor and capital 

intensity of a sector. The government services sector (sector 10) is the most labor-

intensive sector with a labor income contribution of 95% to the sector’s value added. 

In contrast, in sectors that are highly capital-intensive—such as mining and quarrying 

(sector 2) and utilities (4)—labor income contributes only 3% and 8%, respectively, to 

the value added. This explains why the government services sector is the most 

poverty-reducing sector while the mining and quarrying and utilities sectors seem to 

help poverty reduction only little.10  

 

Just looking at the share of labor income in a sector’s value added, however, 

only provides part of the story. For example, the sectors manufacturing (3) and 

building and construction (5) have larger shares of labor income in value added (27% 

and 65%, respectively) than the agricultural sector (17%). Yet, the poverty reduction 

due to a growth in final demand in one of these two sectors is clearly smaller than it is 

for agriculture. The explanation is that we also need to take the interdependencies 

between the production sectors into account. For the government services (sector 10) 

for example, it turns out that growth in its final demand essentially leads to growth in 

this sector’s output. The sector’s enormous labor intensity suffices in that case to 

explain the outstanding poverty reduction. A final demand increase in building and 

construction (sector 5) or manufacturing (3) on the other hand yields output growth in 

many sectors. Poverty reduction then depends on (i) the composition of output growth 

across sectors, (ii) the value added to output ratio in each of the sectors, and (iii) their 

labor income shares in value added. The results in Table 4.4 take the 

interdependencies between sectors and the consequences for poverty reduction into 

full account. For the agricultural sector, we find that it largely depends on itself and 

                                          
10 A similar reasoning may explain—at least to some extent—why Thorbecke and Jung (1996) and Khan 

(1999) found such an important role for agriculture. The present study uses a SAM for 2000, when 

industrialization had become effective in Malaysia. In contrast, Thorbecke and Jung (1996) used a SAM 

for 1980 for Indonesia and Khan (1999) used the 1986 SAM for South Africa, a period in which 

production was much more labor-intensive. For example, using the SAM for Indonesia in 1980 (which is 

available from Keuning and de Ruijter, 1990), we calculated that labor income contributed no less than 

45% to the value added of the agricultural sector (which is quite different from the 17% that we observe 

for Malaysia in 2000). 
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has much value added per unit of output. These two components clearly outweigh the 

small labor income shares in agriculture’s value added. 

 

4.5.2 Decomposition of poverty impacts  

 

Of all poor people in Malaysia, 44% are in rural Malay households and another  20% 

in urban Malay households. Our results in Table 4.4 showed that any increase in final 

demand generates by far the highest poverty reduction (as percentage change of the 

poor) for the rural Malays. The urban Malays and urban Chinese follow next, albeit at 

a considerable distance. Looking within the rows of Table 4.4, we see that poverty for 

the rural and the urban Malays is reduced the most if the stimulus of the final 

demand is for government services. For the rural Chinese and Indians a final demand 

increase in agriculture has the largest effect, for the urban Chinese this applies to 

building and construction, and for the urban Indians to government services.  

 

It should be stressed that these results indicate the potential for poverty 

reduction through an increase of the final demands. An ex-post evaluation of actual 

changes, however, often requires also other explanations. For example, if the results in 

Table 4.4 are viewed against the findings for 1999-2004 in Table 4.1, it must be 

concluded that other changes have taken place than just increases in final demands. 

The number of poor decreased between 1999 and 2004 by 50% for the Chinese and 

only by 33% for the Malays.11   

 

Although growth is usually driven by some “key” sectors, the benefits of growth 

for poverty reduction can be spread over the economy if the sectors have a higher 

degree of interdependency. To quantify this, we link equations (4.14) and (4.16) and 

decompose the poverty reduction (as caused by an increase in final demand) into the 

reduction that is determined by the initial, the direct and the indirect effects. The 

contribution of the three separate effects for reducing the number of poor is displayed 

in Table 4.5. Notice that only the results at the national level are presented, not for 

each ethnic group separately. The reason is that the results for the individual ethnic 

                                          
11 The results in Tables 4.1 and 4.4 are not entirely comparable. Table 4.1 is based on household incomes 

while Table 4.4 is based on income recipients. 
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groups are very similar. This is illustrated in Figures 4.1a and 4.1b that display the 

contribution of the initial effect for each ethnic group. The largest variation is found 

for final demand growth in building and construction where the initial effects range 

from 55% for the rural Indian to 74% for the rural Chinese. The smallest variation is 

for the final demand stimulus in mining and quarrying where the initial effect shows 

an extremely small range, i.e. from 90% to 93%.  

 

Column 1 in Table 4.5 gives the total poverty reduction for a 1 BMR increase in 

final demand and is expressed as the decrease in the number of poor people. The 

contributions of the initial, direct and indirect effects are expressed as a percentage of 

the total reduction. For example, growth in the final demand for agricultural products 

reduces the number of poor by 1,730, 76% of which stems from the initial effect, 16% 

from the direct effect, and 8% from the indirect effects. Table 4.5 shows that the initial 

effect is responsible for most of the poverty reduction, explaining about two-thirds. In 

particular, the initial effect that follows from a final demand increase in the mining 

and quarrying sector (sector 2) or in government services (sector 10) contributes more 

than 90% to the total poverty reduction. Recall that the initial effect captures only the 

effect of the immediate output growth in the particular sector and no sectoral linkages 

are involved at this stage. These two sectors hardly depend on inputs from other 

sectors so that a stimulus of their final demands does not spill over and thereby 

impact output and value added growth in other sectors.  
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Table 4.5 Decomposition of the change in the number of poor due to a 1 billion MR 

increase in final demand, 2000. 

  

Total 

poverty 

reduction 

Decomposition of total effects (%) 

Initial  

effect 

Direct 

effect 

Indirect 

effect 

 (1) (2) (3) (4) 

Sector 1 (agriculture, livestock, forestry and fishing)      1,730  76.38 15.83 7.78 

Sector 2 (mining and quarrying)      1,403  91.64 5.87 2.49 

Sector 3 (manufacturing)        1,014  54.72 30.35 14.92 

Sector 4 (utilities)        1,553  73.39 18.09 8.52 

Sector 5 (building and construction)        1,611  63.93 23.40 12.67 

Sector 6 (wholesale and retail trade, hotels and 

restaurants) 
       1,626  72.63 19.00 8.36 

Sector 7 (transport and communication)        1,635  66.44 22.49 11.07 

Sector 8 (finance, real estate and business services)        1,696  72.55 19.40 8.04 

Sector 9 (other private services)        1,782  70.06 20.61 9.33 

Sector 10 (government services)        4,764  92.36 5.42 2.22 

 

Figure 4.1a Contribution of the initial effect on poverty reduction across rural groups 

(%) 

 

Notes: Sector 1 (agriculture, livestock, forestry and fishing), Sector 2 (mining and quarrying), Sector 3 

(manufacturing), Sector 4 (utilities), Sector 5 (building and construction), Sector 6 (wholesale and retail 

trade, hotels and restaurants), Sector 7 (transport and communication), Sector 8 (finance, real estate and 

business services), Sector 9 (other private services) and Sector 10 (government services). 
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Figure 4.1b Contribution of the initial effect on poverty reduction across urban groups 

(%) 

 

Notes: Sector 1 (agriculture, livestock, forestry and fishing), Sector 2 (mining and quarrying), Sector 3 

(manufacturing), Sector 4 (utilities), Sector 5 (building and construction), Sector 6 (wholesale and retail 

trade, hotels and restaurants), Sector 7 (transport and communication), Sector 8 (finance, real estate and 

business services), Sector 9 (other private services) and Sector 10 (government services). 

 

This lack of spillover effects also holds for poverty reduction. Consider an 

increase in the final demand for government services, for example. The household 

income of, for example, rural Malays will increase and leads to poverty alleviation. 

However, because of the absence of sectoral linkages, household incomes will increase 

in particular for those working in the government services sector. Households that 

depend on income earned in another sector will not be affected (or only very little). A 

large initial effect thus implies that the effects are to a large extent linked only to the 

sector itself (i.e. where the final demand increase took place). 

 

Table 4.5 shows that manufacturing (sector 3) is the sector with the smallest 

initial effect. Because this sector depends strongly on inputs from other sectors, the 

effects of a final demand increase will spill over and affect the output, value added and 

income generated in other sectors. Poverty reduction will thus affect not only members 
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of households with an income from the manufacturing sector but also those with an 

income from other sectors. 

 

 From a policy perspective, one might not only be interested in which final 

demand increase generates the largest effect, but also in the spillovers. In this respect 

do the results in Table 4.5 sketch a somewhat varied picture. Compare, for example, 

mining and quarrying (sector 2) with transport and communication (7). If the question 

would be in which sector to increase the final demand, the answer would be transport 

and communication. The effects are larger and have spilled over more to other sectors. 

This is a case that might be described as “killing two birds with one stone”. 

Unfortunately, this is not possible when maximizing the effects. The sector with the 

largest effect in size is government services (sector 10) which, however, has one of the 

smallest spillover effects. On the other hand, manufacturing (sector 3) has the largest 

spillover effects but the smallest effect in size. 

 

A different policy for reducing poverty would be to target growth in the sector 

that employs the largest number of poor. Recall that growth in the highly labor-

intensive sector of government services has the largest impact on poverty reduction for 

the economy and in particular for the Malay. However, it can be calculated that the 

number of poor households that are engaged in the public services sector is relatively 

low and that the number of poor is estimated at 92 thousand people (or 4% of the total 

number of poor). In comparison, agriculture is the sector with the largest share in the 

amount of poor. This sector employs 34% of the poor households, which is equivalent 

to 798,000 poor people (or 39% of the total number of poor). 

 

 It should be stressed that the methods proposed in this chapter are able to 

indicate what the effects are of a final demand increase in a certain sector. The choice 

of the “best” strategy is beyond the scope of this chapter and depends on the definition 

of “best” and thus on political considerations. For example, should one maximize the 

size of the overall effect, aim at a specific ethnic group, or promote a spread of the 

poverty alleviation over the sectors where most of the poor are employed? 
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In addition, it should be mentioned that certain aspects cannot be covered. For 

example, it is well known that Malaysia has a substantial informal sector that employs 

many poor people (often women, in particular in rural areas). Expanding the SAM with 

the informal sector would benefit the poverty analysis but requires a considerable 

amount of data that are currently not available. For the same reason is it not possible 

to do some fine-tuning for the stimuli (investments, public expenditures or exports). 

For example, an export stimulus in a certain industry might induce extra exports of 

the capital-intensive products in that industry. However, if the stimulus (in the same 

industry) would stem from extra government expenditures it might focus on the labor-

intensive products in that industry. Even though we distinguish 92 industries in our 

SAM, it should be realized that no distinction can be made between goods and services 

within the same industry. Finally, it should be mentioned that certain medium- or 

long-run consequences are not included in our analysis. That is, if extra final 

demands are due to extra exports, foreigners pay for this. However, if the extra final 

demands are brought about by increased government spending, Malaysia will have to 

pay for this. This might happen through extra taxes which may affect poverty. 

 

4.6 Concluding Remarks 

 

In this study, we have examined the relationship between the growth of the exogenous 

final demand for a sector’s production and poverty reduction in Malaysia. We have 

used a model that is based on the social accounting matrix (SAM) for Malaysia in 

2000. The SAM distinguishes the three major ethnic groups (Malays, Chinese, and 

Indians) and rural and urban areas. The model works as follows. An increase in the 

final demand of a certain sector yields gross output growth in all sectors due to the 

interdependencies between the sectors of production. In a SAM this is linked to 

income generation and income distribution which yields the growth in household 

income of each ethnic group (e.g. the rural Malays). This implies a reduction in poverty 

as measured by three different poverty indexes, one of which is the number of poor in 

an ethnic group. 

 

Our main results showed that for rural households any sectoral final demand 

growth induces poverty reduction that is largest for the Malays, smallest for the 
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Indians, with the Chinese taking the intermediate position. For urban households the 

largest reduction was found for the Malays or the Chinese (depending on the sector in 

which the stimulus takes place) and the smallest for the Indians. The results did not 

depend on the specific poverty measure that was used. Another key finding was that 

the total poverty reduction was by far the largest when the final demand for 

government services was increased. 

 

An explanation that has been emphasized in the literature is that growth in 

sectors with a higher labor-intensity has stronger effects on poverty alleviation (see, for 

example, Khan and Thorbecke, 1988; James and Khan, 1997; Loayza and Raddatz, 

2010). Because labor income contributes the largest part to household incomes, 

growth in a labor-intensive sector benefits workers, household incomes, and poverty 

reduction more than growth in another sector. This line of reasoning suffices to 

explain the large poverty reduction when final demand for government services is 

increased. We have indicated that in several other cases, however, such a simple 

explanation does not suffice. For example, the share of labor income in value added is 

one of the smallest in the agricultural sector whereas poverty reduction due to a 

stimulus of its final demands is one of the largest. 

 

The interdependencies between the production sectors make the situation 

much more complex in general. An increase in the final demand for some sector will 

induce output growth in all sectors. The amount of poverty reduction then depends on 

(i) the composition of output growth across sectors, and (ii) for each sector the effect of 

output growth on household incomes (and thus poverty reduction). It is thus 

important to take full account of the intersectoral production linkages.  
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Appendices 

 

Appendix 4.1 Estimation of expenditure elasticities and marginal expenditure 

propensities 

 

The SAM in Table 4.2 allows us to calculate the average expenditure propensities for 

households. In matrix notation we have 𝐀𝑃𝐻 = 𝐓𝑃𝐻�̂�𝐻
−1, or 𝑎𝑖𝑗 = 𝑡𝑖𝑗/𝑦𝑗 with 𝑡𝑖𝑗 the 

expenditures of household group j on product i and 𝑦𝑗 the total household income of 

this group. In our empirical analysis, we would like to replace the average expenditure 

propensities by the marginal propensities d𝑡𝑖𝑗/d𝑦𝑗. The expenditure elasticities are 

defined as  

 

𝛽𝑖𝑗 =
d𝑡𝑖𝑗

𝑡𝑖𝑗

d𝑦𝑗

𝑦𝑗
=⁄

d𝑡𝑖𝑗

d𝑦𝑗

𝑡𝑖𝑗

𝑦𝑗
=⁄

marginal expenditure propensity (MEP)

average expenditure propensity (AEP)
                         (A1) 

             

(see also Khan and Thorbecke, 1988, and Thorbecke and Jung, 1996). This implies 

that if the expenditure elasticities are known, the marginal expenditure propensities 

are simply obtained by multiplying the average expenditure propensities with the 

corresponding expenditure elasticities. The next step is to estimate the expenditure 

elasticities. 

 

A major constraint in estimating the elasticites is typically the unavailability or 

limited coverage of household expenditure data. This has led to a number of 

approaches that have been applied in such circumstances. For example, the estimates 

in Khan and Thorbecke (1988) were based on expert opinions and on “borrowing” 

elasticities from the existing literature. In another study, Pieters (2010) estimated the 

expenditure elasticities simply by taking the difference in average expenditure 

propensities between the SAMs for two different points in times.   

 

We estimate the expenditure elasticities using the available household 

expenditure survey (HES). For the approximation, we apply a ratio semi- logarithmic 

specification as given below (see, Working, 1943; Leser, 1963; Deaton and Muellbauer, 

2007). 
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𝑡𝑖𝑗(𝑘) 𝑞𝑗(𝑘)⁄ = 𝛼𝑖𝑗 + 𝑏𝑖𝑗log [𝑞𝑗(𝑘)]        (A2) 

 

where the expenditures by individual household k in group j are given by 𝑞𝑗(𝑘) and 

where the left-hand side gives the share that is spent on product i.12 Adding-up 

requires that ∑ 𝑡𝑖𝑗(𝑘) 𝑞𝑗(𝑘)⁄ = 1𝑖 , which is satisfied provided 

 

∑ 𝛼𝑖𝑗𝑖 = 1, ∑ 𝑏𝑖𝑗𝑖 = 0         (A3) 

 

Equation (A2) was estimated by ordinary least squares based on a cross-section of 

household data from the HES for 2000. We distinguished nine groups of households j 

and 76 groups of commodities i. Notice that although our SAM includes 92 sectoral 

commodities, only 76 commodities are actually consumed by households. The other 

16 commodities (such as rubber primary products, metal ore, and iron and steel) are 

used as inputs by industries or exported. 

  

The estimation yields �̂�𝑖𝑗 and �̂�𝑖𝑗. Evaluating equation (A2) at the sample mean then 

gives 

 

𝑡𝑖𝑗 𝑞𝑗⁄ = �̂�𝑖𝑗 + �̂�𝑖𝑗log [𝑞𝑗]         (A4) 

 

It follows from (A4) that (d𝑡𝑖𝑗/d𝑞𝑗) = �̂�𝑖𝑗 + �̂�𝑖𝑗log [𝑞𝑗] + �̂�𝑖𝑗 = 𝑡𝑖𝑗 𝑞𝑗⁄ + �̂�𝑖𝑗 (see for example, 

Leser, 1963; Massell and Heyer, 1969; Delgado, et al., 1998; Hendriks and Lyne, 

2003). For the elasticity we then have (d𝑡𝑖𝑗/d𝑞𝑗)/(𝑡𝑖𝑗 𝑞𝑗⁄ ) = 1 + �̂�𝑖𝑗𝑞𝑗/𝑡𝑖𝑗. Note that the 

incomes from the HES differ from those reported in the SAM, so that 𝑦𝑗 = 𝛾𝑗𝑞𝑗. This 

does not affect the elasticity: 

 

                                          
12 It should be noted that 𝑞𝑗(𝑘) from the HES gives the income that is entirely spent on consumption of 

domestically produced goods and services. In contrast, 𝑦𝑗 in equation (A1) gives total household income. 

About 75% of this is spent on consumption of domestic products and the rest is allocated to saving and 

consumption of imported products. 
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𝛽𝑖𝑗 =
d𝑡𝑖𝑗

d𝑦𝑗

𝑡𝑖𝑗

𝑦𝑗
=⁄

d𝑡𝑖𝑗

d(𝛾𝑗𝑞𝑗)

𝑡𝑖𝑗

(𝛾𝑗𝑞𝑗)
=⁄

d𝑡𝑖𝑗

d𝑞𝑗

𝑡𝑖𝑗

𝑞𝑗
⁄  

 

Using data from the HES 2000, our estimates for the expenditure elasticities are thus 

obtained as 

 

�̂�𝑖𝑗 = 1 + �̂�𝑖𝑗𝑞𝑗/𝑡𝑖𝑗 = 1 + �̂�𝑖𝑗/𝑤𝑖𝑗       (A5) 

 

where 𝑤𝑖𝑗 is the expenditure share. 

 

It should be stressed that, in principle, there are several functional forms 

available for estimating the expenditure elasticities but the choice of an appropriate 

form depends on how “rich” the data are. For example, the application of Deaton and 

Muellbauer’s (1980) AIDS (almost ideal demand system) is generally a difficult task 

when price information is not available, which is one of the limitations that applies in 

our case. Also, time-series are available in Malaysia only for aggregate consumption 

but not for any disaggregation (neither by type of commodities nor by groups of 

households). The HES that we have used in our analysis provides data for the 

consumption of commodities by individual households, but prices are not available.  

 

 Given the data limitations, the ratio semi-logarithmic and double-logarithmic 

forms would be viable options for the estimation of the elasticities. The ratio semi-

logarithmic, however, is preferred because it satisfies the adding-up restriction, i.e. the 

sum of expenditure shares over commodities equals one for each household k in group 

j, see (A3). In contrast, the adding-up restriction cannot be accommodated by the 

double-logarithmic form (see Deaton and Muellbauer, 2007). 

 

   Using the estimated expenditure elasticities to calculate the marginal 

expenditure propensities according to (A1) will change the matrix 𝐀𝑃𝐻 in (1). Table A1 

gives the expenditure elasticities 𝛽𝑖𝑗 that have been calculated with equation (A5). In 

line with the constraint in (A3), we find that some elasticities are larger than one while 

others are smaller than one. The elasticities for the manufacturing (3) and the building 

and construction sector (5) are larger than one for all ethnic groups, the elasticities for 
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other private services (sector 9) are mixed, and for the other sectors are the elasticities 

essentially smaller than one. Using equation (A1) together with the estimated 

expenditure elasticities 𝛽𝑖𝑗 and the average expenditure propensities (AEPs), gives the 

marginal expenditure propensities (MEPs). Observe that for all ethnic groups the sum 

of the MEPs is smaller than the sum of the AEPs. For example, for the direct effects we 

find that any additional MR of rural Malay income induces 0.8107 MR extra 

consumption whereas on average this is 0.8966 MR per MR of rural Malay income. 

 

  A consequence of replacing the AEPs in 𝐀𝑃𝐻 by MEPs is that the multiplier 

matrix M in (4.3) will change. Given our interest—the effects of final demand changes 

on household income and, subsequently, poverty—we will only present the differences 

for the submatrix 𝐌𝐻𝑃. Table A2 displays the differences in the income multipliers 

(𝐌𝐻𝑃) for the two model versions—using average expenditure propensities and 

marginal expenditure propensities. For example, a one billion MR increase in the final 

demand for agricultural products, increases the household income of rural Malay with 

2.17 million MR less when marginal expenditure propensities (MEPs) are used than 

when average expenditure propensities (AEPs) are used (i.e. the increases are 59.43 

and 61.60 million MR, respectively). The results clearly indicate that the multiplier 

differences between the two models are considerable. Using average expenditure 

propensities substantially overestimates the income effects for all household groups 

when compared to using marginal expenditure propensities. 
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Table A1 Estimated expenditure elasticities, average expenditure propensities and 

marginal expenditure propensities. 

 
RM RC RI RO UM UC UI UO N-C 

A. Expenditure elasticities (𝛽𝑖𝑗)          

  Agriculture, livestock, forestry and fishing 0.9717 0.8501 0.9468 0.7293 0.9108 0.8861 1.0570 0.6665 0.7293 

  Mining and quarrying 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

  Manufacturing 1.1710 1.2136 1.1473 1.1790 1.1221 1.2067 1.1785 1.1467 1.1790 

  Utilities 0.4719 0.3799 0.4987 0.6252 0.3479 0.2916 0.4549 0.7999 0.6252 

  Buildings and construction 1.6280 1.7407 1.5180 1.5004 1.1000 1.0140 1.6767 1.5645 1.5004 

  Wholesale and retail trade, hotels and 

restaurants 
0.5520 0.7038 0.5809 1.0198 0.6529 0.7653 0.5123 1.3384 1.0198 

  Transport and communication 0.5787 0.6664 0.6784 0.8697 0.6635 0.3725 0.8172 0.7759 0.8697 

  Finance, real estate and business services 0.7352 0.7819 0.8199 0.8424 0.6775 0.7356 0.5916 0.7387 0.8424 

  Other private services 0.9338 1.0000 1.1441 1.0458 0.9570 0.7599 1.2406 1.1490 1.0458 

  Government services 0.7645 1.0000 0.8136 0.9814 0.9163 0.9932 0.5983 1.3294 0.9814 

  Total 0.9042 0.8819 0.9006 0.9126 0.8852 0.8360 0.8624 0.8946 0.9578 

          

B. Average expenditure propensities (AEP)          

  Agriculture, livestock, forestry and fishing 0.0731 0.0595 0.0680 0.0515 0.0451 0.0400 0.0510 0.0373 0.0312 

  Mining and quarrying 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

  Manufacturing 0.4000 0.1753 0.2035 0.2081 0.2886 0.2009 0.2396 0.1693 0.0937 

  Utilities 0.0083 0.0416 0.0037 0.0912 0.0097 0.0364 0.0019 0.1058 0.0156 

  Buildings and construction 0.0005 0.0006 0.0001 0.0113 0.0015 0.0035 0.0001 0.0214 0.0000 

  Wholesale and retail trade, hotels and 

restaurants 
0.0997 0.1178 0.1500 0.0261 0.1005 0.1178 0.1262 0.0371 0.0839 

  Transport and communication 0.1714 0.0132 0.0012 0.0320 0.1009 0.0620 0.0913 0.0415 0.0564 

  Finance, real estate and business services 0.0862 0.2256 0.0838 0.4374 0.1054 0.2178 0.1312 0.3971 0.1011 

  Other private services 0.0299 0.0522 0.0293 0.0169 0.0299 0.0547 0.0317 0.0160 0.0336 

  Government services 0.0273 0.0374 0.0469 0.0097 0.0282 0.0365 0.0497 0.0180 0.0040 

  Total 0.8966 0.7233 0.5864 0.8842 0.7099 0.7696 0.7225 0.8436 0.4196 

          

C. Marginal expenditure propensities (MEP)          

  Agriculture, livestock, forestry and fishing 0.0711 0.0506 0.0643 0.0376 0.0411 0.0355 0.0539 0.0249 0.0228 

  Mining and quarrying 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

  Manufacturing 0.4684 0.2127 0.2335 0.2453 0.3239 0.2424 0.2823 0.1942 0.1105 

  Utilities 0.0039 0.0158 0.0019 0.0570 0.0034 0.0106 0.0009 0.0846 0.0098 

  Buildings and construction 0.0008 0.0010 0.0001 0.0170 0.0017 0.0035 0.0001 0.0335 0.0000 

  Wholesale and retail trade, hotels and 

restaurants 
0.0551 0.0829 0.0871 0.0266 0.0656 0.0901 0.0647 0.0496 0.0855 

  Transport and communication 0.0992 0.0088 0.0008 0.0279 0.0670 0.0231 0.0746 0.0322 0.0491 

  Finance, real estate and business services 0.0634 0.1764 0.0687 0.3684 0.0714 0.1602 0.0776 0.2933 0.0852 

  Other private services 0.0280 0.0522 0.0336 0.0176 0.0286 0.0416 0.0393 0.0184 0.0351 

  Government services 0.0209 0.0374 0.0381 0.0095 0.0258 0.0363 0.0297 0.0239 0.0040 

  Total 0.8107 0.6379 0.5281 0.8070 0.6285 0.6433 0.6231 0.7547 0.4019 

Notes: RM = rural Malays, RC = rural Chinese, RI = rural Indians, RO = rural other, UM = urban Malays, 

UC = urban Chinese, UI = urban Indians, UO = urban other and N-C = non-citizen. 
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Table A2 Differences in 𝐌𝐇𝐏 between the applying average and marginal expenditure 

propensities for households (million MR) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Rural Malays -2.17 -1.78 -1.28 -1.98 -2.35 -2.40 -2.08 -2.46 -2.54 -4.50 

Rural Chinese -1.04 -0.85 -0.61 -0.94 -1.13 -1.15 -0.99 -1.17 -1.22 -2.14 

Rural Indians -0.36 -0.30 -0.21 -0.33 -0.39 -0.40 -0.34 -0.41 -0.42 -0.74 

Rural others -0.44 -0.36 -0.26 -0.40 -0.48 -0.49 -0.42 -0.50 -0.51 -0.90 

Urban Malays -4.24 -3.48 -2.50 -3.87 -4.59 -4.69 -4.06 -4.80 -4.98 -8.81 

Urban Chinese -5.36 -4.39 -3.15 -4.87 -5.84 -5.95 -5.13 -6.08 -6.31 -11.02 

Urban Indians -1.16 -0.95 -0.68 -1.05 -1.26 -1.29 -1.11 -1.31 -1.36 -2.39 

Urban others -0.43 -0.35 -0.25 -0.39 -0.47 -0.48 -0.41 -0.49 -0.51 -0.89 

Non-citizen -0.87 -0.71 -0.51 -0.79 -0.94 -0.96 -0.83 -0.98 -1.02 -1.77 

Notes: (1) agriculture, livestock, forestry and fishing; (2) mining and quarrying; (3) manufacturing;  

(4) utilities; (5) building and construction; (6) wholesale and retail trade, hotels and restaurants;  

(7) transport and communication; (8) finance, real estate and business services; (9) other private services;  

(10) government services 
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Appendix 4.2 Estimation of Lorenz curve and poverty measures 

 

A Lorenz curve maps the cumulative income distribution as a function of the 

cumulative population distribution. Let L represent the cumulative income 

distribution and p the cumulative population distribution, then L(p) expresses that L% 

of the income accrues to the bottom p% of the population, where income per capita is 

ordered from the lowest to the highest. Figure B1 depicts an example of the Lorenz 

curve for rural Other households, derived from the grouped data in Table B1 using 10 

income classes. For example, 9% of the rural Other fall in the lowest income class (RM 

0 – RM 1999) and together they approximately have 2% of the income of the rural 

Other. The 45 degree line indicates the perfect equality line, where everyone has the 

same income.  
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Table B1 Distribution of income for rural Other households 

Income classes (RM)  
Population 

(%) 

Monthly per 

capita 

income (RM) 

ip  iL  

0 – 1,999 9.03 114.10 0.0903 0.0160 

2,000 – 3,999 22.64 260.18 0.3166 0.1072 

4,000 – 5,999  23.88 402.20 0.5554 0.2559 

6,000 – 7,999  11.92 585.32 0.6745 0.3640 

8,000 – 9,999  10.18 749.98 0.7763 0.4822 

10,000 – 11,999  7.87 903.79 0.8550 0.5924 

12,000 – 13,999  4.66 1,070.70 0.9015 0.6696 

14,000 – 15,999  2.31 1,269.17 0.9247 0.7151 

16,000 – 17,999  2.50 1,405.52 0.9497 0.7695 

More than 18,000 5.03 2,956.70 1.0000 1.0000 

Source: computed from the HIS (Department of Statistics Malaysia, 2001). 

  

 Once the Lorenz curve and average income are known, it is feasible to compute 

poverty and inequality measures. In applied work, the Lorenz curve is frequently 

estimated from grouped data such as in Table B1. There are a number of functional 

forms available to specify the Lorenz curve, of which the Generalized Quadratic (GQ, 

Villasenor and Arnold, 1989) and the Beta (Kakwani, 1980) are commonly used and 

perform well in estimating poverty. In this study, we have chosen for the GQ 

parameterization because it provides a better fit towards the data than the Beta 

function and because the Beta function violates the conditions required for a valid 

Lorenz curve (i.e. it exhibits a negative slope at the origin). The estimation of the 

Lorenz curve and poverty estimates on the basis of GQ specification can be 

summarized by the following three steps (for a detailed discussion see Datt, 1998; 

Ramadas et al., 2002). 

 

Step 1: prepare data for the estimation of the Lorenz curve 

This step involves the construction of data for the population and income shares from 

the grouped data. The values for p and L are obtained as the cumulative proportion of 

population and cumulative share in aggregate income, respectively. For the group of 

rural Other they are given in the fourth and fifth column of Table B1. 
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Step 2: regression on the grouped data 

The GQ Lorenz curve for ethnic group i is given by the following quadratic form:      

 

𝐿𝑖(1 − 𝐿𝑖) = 𝑎𝑖(𝑝𝑖
2 − 𝐿𝑖) + 𝑏𝑖𝐿𝑖(𝑝𝑖 − 1) + 𝑐𝑖(𝑝𝑖 − 𝐿𝑖)     (B1) 

 

Values for p and L are available, thus the unknown parameters ia , ib  and ic  can be 

estimated by using ordinary least squares (OLS). Notice that the estimated line must 

pass through the origin (i.e. there is no intercept, see Figure B1). The number of 

observations equals the number of income groups minus one (because the last income 

group yields a zero condition because the two cumulative variables are both equal to 

one). For example, in the case of Table B1 the number of observations is nine since 

there are 10 income groups. Once the parameters ia , ib  and ic  have been estimated, 

(B1) can be re-written so as to yield an explicit functional form for the Lorenz curve. 

That is,  

 

𝐿𝑖(𝑝𝑖) = −
1

2
[𝑏𝑖𝑝𝑖 + 𝑒𝑖 + (𝑢𝑖𝑝𝑖

2 + 𝑣𝑖𝑝𝑖 + 𝑒𝑖
2)1/2]

     
(B2) 

 

where 𝑒𝑖 = −(𝑎𝑖 + 𝑏𝑖 + 𝑐𝑖 + 1);  𝑢𝑖 = 𝑏𝑖
2 − 4𝑎𝑖;   𝑣𝑖 = 2𝑏𝑖𝑒𝑖 − 4𝑐𝑖 

           

Step 3: specify the average income (�̅�) and the poverty line income (z) 

To calculate the poverty measures as in (4.15), we need to specify average income for 

group i and the poverty line income (PLI). In our example in Table B1, the estimated 

average income is MR 645 per month, which is derived as �̅�𝑖 = ∑ 𝜏𝑖𝑘𝑙𝑖𝑘𝑘 , where 𝜏𝑖𝑘 gives 

the proportion of the population in group interval k (given in the second column of 

Table B1, for i = rural Other) and 𝑙𝑖𝑘 the per capita income in interval k (given in the 

third column of Table B1). Recall that the rural PLI has been set at MR 698 per month 

and the urban PLI has been set at MR 687 per month. Once 𝑧 and �̅� have been 

identified, the head count (𝑃𝑖
(0)

), the poverty gap (𝑃𝑖
(1)

), and the distribution-sensitive 

(𝑃𝑖
(2)

) indexes can be calculated using the following expressions.     
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𝑃𝑖
(0)

= −
1

2𝑢𝑖
[𝑣𝑖 + 𝑟𝑖

(𝑏𝑖+2𝑧𝑖/�̅�𝑖

√(𝑏𝑖+2𝑧𝑖/�̅�𝑖
2−𝑢𝑖

]        (B3) 

 

 

where 𝑟𝑖 = √𝑣𝑖
2 − 4𝑢𝑖𝑒𝑖

2 

 

𝑃𝑖
(1)

= 𝑃𝑖
(0)

− (�̅�𝑖/𝑧𝑖)𝐿𝑖(𝑃𝑖
(0)

)         (B4) 

 

 

where  𝐿𝑖(𝑃𝑖
(0)

) can be easily obtained by substituting 𝑝𝑖 = 𝑃𝑖
(0)

 into (B2) 

 

𝑃𝑖
(2)

= 2𝑃𝑖
(1)

− 𝑃𝑖
(0)

− (
�̅�𝑖

𝑧𝑖
)

2
[𝑎𝑖𝑃𝑖

(0)
+ 𝑏𝑖𝐿𝑖(𝑃𝑖

(0)
) −

𝑟𝑖

16
𝑙𝑛 (

1−𝑃𝑖
(0)

/𝑠1

1−𝑃
𝑖
(0)

/𝑠2

)]      (B5) 

 

 

where 𝑠1 = (𝑟𝑖 − 𝑣𝑖)/(2𝑢𝑖); 𝑠2 = −(𝑟𝑖 + 𝑣𝑖)/(2𝑢𝑖)  

 

Next, calculation of the elasticity of the head count (𝜀𝑖
(0)

), the poverty gap (𝜀𝑖
(1)

) and the 

distribution-sensitive (𝜀𝑖
(2)

) indexes is straightforward. They can be summarized as 

follows 

 

𝜀𝑖
(0)

= −
𝑧𝑖

�̅�𝑖𝑃𝑖
(0)

𝐿"(𝑃𝑖
(0)

)
           (B6) 

 

where 𝐿"(𝑝𝑖) is the second derivative of the Lorenz function with respect to 𝑝𝑖 and it is 

given by 

 

𝐿"(𝑝𝑖) =
𝑟𝑖

2(𝑢𝑖𝑝𝑖
2+𝑣𝑖𝑝𝑖+𝑒𝑖

2)−3/2

8
          (B7) 

 

𝜀𝑖
(1)

= 1 − 𝑃𝑖
(0)

/𝑃𝑖
(1)

         (B8) 
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𝜀𝑖
(2)

= 2(1 − 𝑃𝑖
(1)

/𝑃𝑖
(2)

        (B9) 

 

For computational purposes, we have used the POVCAL software program, which was 

specially developed for poverty analysis and distributed by the World Bank.13 It has 

been used extensively in poverty analyses (see for example, Bhalla, 2002; Chen and 

Ravallion, 2001, 2004; Figini and Santarelli, 2006; Ravallion and Chen, 2007; Son and 

Kakwani, 2006). 

 

 

                                          
13Some of the functions of POVCAL are built into the PovcalNet website of the World Bank 

(http://iresearch.worldbank.org/PovcalNet/jsp/index.jsp) which allows users to obtain poverty estimates 

for any country in the period covered for a specified poverty line. 

http://iresearch.worldbank.org/PovcalNet/jsp/index.jsp
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Appendix 4.3 Estimates on poverty measures for Indonesia and South Africa 

Indonesia in 1980   South Africa in 1986 

 iy  

Elasticity of poverty (𝜀𝑖
(𝛼)

) Poverty share (𝜎𝑖
(𝛼)

)  

 iy  

Elasticity of poverty (𝜀𝑖
(𝛼)

) Poverty share (𝜎𝑖
(𝛼)

) 

α = 0
 

α = 1 
 

α = 2 
 

α = 0 
 

α = 1 
 

α = 2
 

  α = 0 
 

α = 1 
 

α = 2 
 

α = 0 
 

α = 1 
 

α = 2 
 

Agr. employees 101 -0.384 -0.733 -0.859 0.167 0.173 0.178  Rural low skilled 97 -1.456 -1.819 -1.936 0.316 0.325 0.351 

Small farmers 103 -0.431 -0.77 -0.893 0.433 0.448 0.459  Rural medium skilled 126 -2.152 -2.312 -3.162 0.215 0.221 0.236 

Medium farmers 219 -3.169 -2.916 -2.825 0.056 0.058 0.059  Rural high skilled 315 -2.836 -3.816 -4.215 0.142 0.149 0.151 

Large farmers  320 -5.553 -4.785 -4.507 0.038 0.040 0.041  Urban low skilled 115 -2.241 -2.522 -2.415 0.181 0.153 0.148 

Rural non-agr. low skilled 189 -2.461 -2.361 -2.325 0.183 0.172 0.165  Urban medium skilled 185 -2.539 -3.165 -3.029 0.095 0.092 0.098 

Rural non-agr. high skilled 240 -3.665 -3.305 -3.175 0.012 0.012 0.011  Urban high skilled 468 -4.217 -5.361 -6.122 0.049 0.052 0.046 

Urban low 307 -1.712 -5.815 -5.561 0.099 0.086 0.078          

Urban high 469 -6.533 -8.812 -8.259 0.012 0.010 0.010                   

Source: Thorbecke and Jung (1996) and Khan (1999). 
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Appendix 4.4 Percentage change in the poverty gap and distribution-sensitive measures from a 1 billion MR increase in 

final demand 

 Sector 1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6 Sector 7 Sector 8 Sector 9 Sector 10 

A. Poverty gap (𝑷𝒊
(𝟏)

)           

  Rural Malays 0.1756 0.1337 0.0987 0.1453 0.1484 0.1453 0.1531 0.1473 0.1638 0.4879 

  Rural Chinese 0.0425 0.0230 0.0176 0.0221 0.0388 0.0325 0.0286 0.0277 0.0372 0.0316 

  Rural Indians 0.0316 0.0186 0.0142 0.0198 0.0166 0.0185 0.0227 0.0193 0.0185 0.0271 

  Rural other 0.0114 0.0046 0.0028 0.0047 0.0043 0.0047 0.0045 0.0045 0.0068 0.0139 

  Urban Malays 0.0661 0.0733 0.0474 0.0900 0.0719 0.0835 0.0935 0.1032 0.0904 0.2892 

  Urban Chinese 0.0660 0.0542 0.0413 0.0576 0.0915 0.0905 0.0599 0.0856 0.0890 0.0845 

  Urban Indians 0.0209 0.0215 0.0156 0.0270 0.0227 0.0270 0.0283 0.0312 0.0304 0.0471 

  Urban other 0.0019 0.0016 0.0009 0.0019 0.0019 0.0018 0.0018 0.0019 0.0028 0.0046 

  Non-citizen 0.0265 0.0241 0.0143 0.0182 0.0248 0.0230 0.0171 0.0217 0.0203 0.0292 

  Average all households 0.1059 0.0855 0.0618 0.0944 0.0976 0.0983 0.0993 0.1024 0.1080 0.2913 

B. Distribution-sensitive (𝑷𝒊
(𝟐)

)           

  Rural Malays 0.2094 0.1595 0.1177 0.1733 0.1769 0.1732 0.1826 0.1756 0.1953 0.5817 

  Rural Chinese 0.0432 0.0234 0.0179 0.0224 0.0394 0.0330 0.0291 0.0281 0.0377 0.0321 

  Rural Indians 0.0307 0.0180 0.0138 0.0192 0.0161 0.0179 0.0221 0.0188 0.0180 0.0263 

  Rural other 0.0165 0.0067 0.0041 0.0068 0.0063 0.0069 0.0065 0.0065 0.0099 0.0201 

  Urban Malays 0.0718 0.0795 0.0514 0.0977 0.0780 0.0907 0.1015 0.1120 0.0981 0.3138 

  Urban Chinese 0.0620 0.0509 0.0388 0.0541 0.0860 0.0850 0.0562 0.0804 0.0836 0.0793 

  Urban Indians 0.0197 0.0203 0.0147 0.0256 0.0215 0.0255 0.0267 0.0295 0.0287 0.0445 

  Urban other 0.0014 0.0012 0.0007 0.0015 0.0014 0.0014 0.0014 0.0014 0.0021 0.0034 

  Non-citizen 0.0354 0.0321 0.0191 0.0242 0.0331 0.0307 0.0228 0.0289 0.0271 0.0389 

  Average all households 0.1218 0.0980 0.0708 0.1080 0.1111 0.1116 0.1136 0.1162 0.1230 0.3373 

Notes: Sector 1 (agriculture, livestock, forestry and fishing), Sector 2 (mining and quarrying), Sector 3 (manufacturing), Sector 4 (utilities), Sector 5 

(building and construction), Sector 6 (wholesale and retail trade, hotels and restaurants), Sector 7 (transport and communication), Sector 8 

(finance, real estate and business services), Sector 9 (other private services) and Sector 10 (government services). 


