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Abstract

The objective of this paper is to examine the impacts of growth in production output on poverty alleviation across ethnic groups in Malaysia. Analyses are run by using an extended social accounting matrix (SAM) multiplier decomposition technique. There are two extensions are made: endogeneity of the public sector in the multiplier modeling and further separating the poverty alleviation into the effects that determined by the initial, direct and indirect output effects. Results suggest that re-distribution effects of public expenditures could potentially reduce poverty in a large extent. More importantly, results show that growth in output of all production sectors does indeed reduce poverty for all ethnic groups with the Malay registers the largest reduction in relative to the Chinese and Indian. The main source of the poverty reduction for all ethnic groups is largely explained by the initial output effect. 
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1. Introduction
Empirical evidences suggest that economic growth, in particular growth in production output is the most effective means to increase welfare of the poor and alleviate poverty (see for instance, Thorbecke and Jung, 1996; de Janvry and Sadoulet, 2000; Adams Jr, 2004). The reason why poverty impacts have been frequently analyzed through their impact on the underlying expansion in production output is that remuneration of factor of production represents the major source of household income. For example, the remuneration of factors of production accounts for 93% of Indonesian household income, 80% of Vietnamese household income and 64% of Mexican household income (see Thorbecke, 1991 for Indonesia; Tarp et al., 2002 for Vietnam; Blancas, 2006 for Mexico). Therefore, putting considerable emphasis on the composition of growth in production output becomes an important determinant of poverty alleviation (Lipton and Ravallion, 1993).
The purpose of this study is to examine in details the impacts of growth in production output on poverty alleviation across ethnic groups in Malaysia. A social accounting matrix (SAM) multiplier analysis is applied to study the poverty alleviation impacts
. It indicates the economy-wide effects on all ethnic groups that induced by an injection of any exogenous demand for a particular production sector (e.g. increase in exports of agricultural sector). Using a SAM for poverty analyses is relevant for two reasons. First, it captures an inter-industry economy-wide approach to studying the relationship between output growth and poverty alleviation. This makes it possible to examining the impacts of output growth for a specific production sector on poverty alleviation. Second, it shows a clear link between structures of production output, remunerations of factors of production and the ownership of the factors by households that are the structural features for determination of income and so poverty. This would allow for a decomposition of the impacts of output growth into several effects, showing the contribution of different economic sectors on poverty alleviation (see for example, Pyatt and Round, 1979, 2006 for additive and multiplicative decompositions; Defourny and Thorbecke, 1984 for structural path analysis; Thorbecke and Jung, 1996 for multiplicative decomposition). 
In this study, we propose two extensions for the SAM model. First, the public sector consider is endogenized along with the standard approach to endogenize the production sectors, factors of production, households and company. The reason for this treatment is that there is broad agreement that public expenditure policies are a potentially effective redistributive tool (for a review, see Schwart and Ter-Minassian, 2000). As a result of this theoretical extension, the extent to which the income re-distribution effects to household through public expenditure and taxation can be examined. It also can extend our knowledge of income distribution effects due to variables that controlled by the public institution, such as taxes and transfers (Llop and Manresa, 2004). 

Second, to see how production interdependencies affect poverty alleviation, we take one step further by decomposing the growth in output into the effects that determined by initial, direct and indirect effects. The initial effect shows how a one-unit increase in output demand for a sector leads to immediately increase output of the sector by one unit. Direct effect captures how the same change in the output demand for a sector has first-order effects on output for the sector itself and for other sectors. The indirect effect measures how the first order effects give rise to second and higher-order effects because the first-order increases in output require further inputs to generate them and these in turn increase output further and so on. The SAM related literature tends to ignore the detailed decomposition of output effects.

The next section explains why disaggregation of the poverty impacts across ethnic groups is important for the context of Malaysia. Section 3 explains the extended approach to SAM multiplier model for poverty impacts that proposed in this paper. Section 4 links the estimated poverty alleviation effects to the extended version of the SAM multiplier. Section 5 explains briefly data sources that used to run our analyses. Section 6 presents the results of growth effects on poverty alleviation across ethnic groups. Finally, Section 7 is devoted to a summary and draws some policy implications.  
2. Growth and poverty reduction across ethnic groups

The major ethnic groups in Malaysia are the Malay (indigenous, 61% of the population in 2005), the Chinese (26%), the Indian (8%) and a group of other ethnic minority groups (5%). From a policy perspective, analysis based on ethnicity is important for Malaysia because the development strategies of the government since 1971 include specific concerns for the standard of living among these socio-economic groups. The ethnic riots in May 1969 give a clear signal to the government of the importance for policy reforms from development strategies with an emphasis purely on economic considerations towards affirmative policies based on the combinations of economic and distribution strategies. 
The main cause for the ethnic riots is that economic expansion during the period 1957-1969 (post-independence) failed to make substantial contributions towards solving the issue of economic welfare between the Malay, who are the indigenous group and averagely the poorest, and the Chinese and Indian. There are two characteristics of the post-independence economy that contribute to the ethnicity unrest. First, the economic policy in the period post-independence continued undisturbed along the laissez-fair route, as it had before independence. There was a little attempt to re-distribute income wealth towards the economically dispossessed. Second, although the political power was dominated by the Malay, the economic activities were run mostly by the non-Malays. This leads to the non-Malays question the extent to which their interests are being safeguarded in Malaysia. 

In term of absolute measure, efforts to increase welfare of the poor households through the policy reforms show a significant improvement as shown in Table 1. For example, poverty rates have been reduced from 64.8% in 1970 to 12.3% in 1999 for the Malay, that of the Chinese declined from 26.0% to 1.2% and that of the Indian improved from 39.2% to 3.4%. But in term of relative measure, poverty rates for the non-Malays have been reduced higher than that of the Malay. It turns out the poverty ‘gap’ between these ethnic groups increased. Expressing the poverty of Malay at 100, the (index for the) poverty of the Chinese decreased from 40 in 1970 to 10 in 1999 and that of the Indian declined from 60 to 28. For example, the last figure indicates that the poverty rates for the Indian are 28% of poverty for the Malay. 
<Table 1 about here>

The recent trend indicates that the relative poverty reduction between the Malay and Chinese continues wider and that of between the Malay and the Indian becomes closer. For example, in 2002, the poverty rates for the Chinese and Indian are equivalent to 11% and 30% of Malay poverty, and in 2004, the poverty rates for the Chinese are 7% of the Malay poverty and that of the Indian 35%. This may suggest that the differences in economic growth (in particular growth in production sectors) between those periods have contributed to the variation in the poverty reduction. For example, we calculate that the average annual growth rates (in current prices) of the gross domestic products (GDP) for the periods 1970-1999, 2000-2002 and 2003-2004 are 11.4%, 2.4%, and 13.2%. Therefore, this study can help to explain the potential impact of output growth in various specific production sectors on poverty reduction. This kind of empirical analysis is very important for policy making, mainly if the sectoral policies are aimed at reducing poverty across ethnic groups. 
3. Extended multiplier decomposition analysis
SAM is a framework that 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 national accounts in a matrix form, but typically incorporates whatever degree of details is required for specific interest. In a SAM, incomes are recorded in row (i) for a certain recipient while expenditures are given as outlays in the corresponding column (j). The corresponding row and column totals of the matrix must be identical, 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 applied in this study can be illustrated in Table 2.

<Table 2 about here>


Modeling an economic impact through a multiplier analysis in a SAM can be derived by two simple steps. The first step is to distinguish accounts in the SAM into endogenous and exogenous components. The endogenous components for our model are concerned with the production activity (or sector), factor of production, household, company and government. We add the activity of the public sector to the traditional endogeneity approach in order to capture the redistribution effect of public expenditures. The group of exogenous components comprises three accounts, i.e. consolidated capital, and current and capital for the rest of the world. The rationale for the treatment of consolidated capital, and current and capital for the rest of the world as exogenous accounts is that all expenditures by these accounts are assumed to be exogenous in the sense of being independent of the gross output of production sectors, and the current incomes of factors and institutions (Pyatt, 2001).
In the second step, the transaction matrix (
[image: image1.wmf]ij

T

and
[image: image2.wmf]ij

L

) are converted into the corresponding matrix of average expenditure propensities, 
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. It can be derived by simply dividing a particular element in any of the endogenous accounts by the total income for the column account in which the element occurs. Following the structure of Table 2, the matrix of average expenditure propensities consist of two parts: i) the square matrix, 
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), i.e. the proportion of each endogenous accounts which leaks out as expenditure into any one of the three exogenous accounts. 
In the standard modeling, endogenous accounts 
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can be obtained simply by multiplying the matrix of average expenditure propensities for endogenous accounts,
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Equation (1) can be further formalized as (2)
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where 
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is the identity matrix and 
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is simply the total multiplier matrix which indicates the economy-wide effects on all endogenous accounts induced by an injection of any exogenous account. By definition of Table 2, it is not difficult to see that 
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 as in (1) and (2) can be partitioned into three separate accounts namely production sector, factor of production and institution as in (3) and (4). Frequently, the accounts of household, company and government are grouped in the account of institution
. Using this partition, the structural relationships among the three accounts can be revealed in more details. 
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where
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refers to production output, 
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denotes income of factor of production and 
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represents income of institution. For the exogenous components,
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corresponds to final demand, 
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relates to factor income from abroad and 
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stands for institutional income transfer. Since the main concern of this study on measuring the impacts of output growth, we thus pay attention on the growth in final demand. This implies that growth in final demand of gross fixed capital formation, change in stock and exports can be used as a hypothetical example for analyzing the impacts. 

In this model formulation, quantity levels are assumed to be varied while prices are fixed. To keep the prices fixed, two additional assumptions are applied. First, there is an excess capacity and unused resources existed. Second, linear relationships (fixed average expenditure propensities) are presumed throughout the framework: there are constant shares of intermediate production inputs
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In relation to the fixed average expenditure propensities, there are two issues should be carefully addressed in the model. First, one limitation of the above framework is that it may be unrealistic to assume a unitary expenditure elasticity is applied for any incremental income of households. The unitary expenditure elasticity is shown by sub-matrix
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in specific (see Table 2). A more realistic approach is to replace it by a matrix of marginal expenditure propensities corresponding to the observed income and expenditure elasticity of different households. In line with the works of Khan and Thorbecke (1988) and Thorbecke and Jung (1996), we estimate the marginal expenditure propensities indirectly by estimating the expenditure elasticity. This is because the marginal expenditure propensities are equal to the product of average expenditure propensities and expenditure elasticity. Detailed discussion for the derivation of expenditure elasticity and the extent to which the marginal expenditure propensities affect the total multiplier is available in Appendix 1. 
The second issue that should be considered is with respect to the treatment of transfer income from the government to households as contains in sub-matrix
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(see Table 2). For the purpose of poverty analysis, this transaction represents the financial aid to the poor households in which the assumption of fixed transfer coefficient may not be sustained. This is because growth in production output leads to the increase in factor income which in turn generates further income of all households including the poor (depending on the distribution of income). Thus, there is no reason to assume that the poor still receives the financial aid as their income may no longer categorized under the poverty line income (PLI). To capture this effect, we could apply a similar approach as sub-matrix 
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by introducing the marginal transfer propensities into the model. 
However, unavailability of data is the main constraint for the estimation of the marginal transfer propensities. The flow of periodical income transfers that received by households is captured in our household income survey (HIS, Department of Statistics, DOS, 2001) but it lumps all transfer types in one aggregated category. According to the definition of HIS, the periodical income transfers are defined as any transfer received by households including inheritance and trust fund, and it is entirely unclear the extent to which the financial aid to the poor has been taken into account. Moreover, the available database supplied by the government authority (i.e. Department of Social Welfare Malaysia) on the financial aid is expected to be under estimated given by the fact that the formulation of the financial aid schemes are not entirely based on the PLI threshold
. This implies that households who earn income above the PLI may eligible for the financial aid because other non-income factors such as age of applicants, number of dependents, schooling age of dependents and housing condition may be considered by the government authority. We summarize payment rates and criteria that applied for financial aid schemes in Malaysia in Appendix 2. This constraint leads us to treat income transfers to household zero 
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 in the model, which implies that it is now considered as exogenous income. As a consequent to this, the government account is partially endogenized in our model. Accordingly, re-distribution effects of government expenditures only can be captured indirectly through consumption of commodities (sub-matrix
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). Exclusion of the transfer income in our model may not show a large effect on the overall results given the fact that this type of income (all kind of transfers) constitutes only 2% of total household income. 

One other important feature of the SAM-based multiplier analysis is that it lends itself easily to decomposition, thereby adding an extra degree of transparency in understanding the impacts of growth in final demand on poverty. For this reason, we decompose the multiplier matrix
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into transfer, open-loop and closed-loop effects following the seminal Pyatt and Round method (see Pyatt and Round, 1979). It is the first step in order to link changes in poverty levels to policy measures (Civardi et al., 2010). The decomposition of multiplier matrix 
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Specifically, matrices 
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[image: image52.wmf]1

M

, 
[image: image53.wmf]2

M

 and 
[image: image54.wmf]3

M

 are termed as transfer effect, open-loop effect and closed-loop effect, respectively. These matrices have the following properties;
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Concerning growth of production with public sector as an endogenous component, matrix 
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 captures how growth in final demand of a sector affects production output of the particular sector and other sectors through inter-industry linkages. Matrix 
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indicates how the same growth in output ends up having impacts on income of factors of production and institutions as well as further generation of additional output. Matrix 
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 provides the effects of full circular income flows going round the system and back to its point of origin in a series of repeated cycles. 


It is important to note here is that decomposition of the multiplier matrix 
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does not require the three-ways of decompositions. It can be further decomposed into as many (or few) sets of effects as one wishes. For example, further decompositions are possible by expanding 
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through a power series approximation approach (see Miller and Blair, 2009). The choice of three partitions for
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and the decision to end the chain of successive substitutions after three steps derives from the structure of the SAM in Table 2 and this structure derived from the conceptual framework of economics (Pyatt and Round, 1979). 


If public sector is considered as an exogenous, application of (5) shows that the matrices
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where,
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The difference between (8) and (9) is with respect to the elements of matrices 
[image: image74.wmf]2

M

and
[image: image75.wmf]3

M

. For matrix
[image: image76.wmf]2

M

, introducing public sector in the model further generates additional production output although not large as the impacts on income of factors of production and institutions. As a consequent, this additional output has further implication on income of factors of production and so income of institutions. Thus, we can see for matrix
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[image: image78.wmf])

II

(

3

M

) but also factors income (
[image: image79.wmf])

IF

(

3

M

) and production output (
[image: image80.wmf])

PP

(

3

M

).

Concentrating the model with endogenized public sector ((8)), the impact of growth in final demand on income of institutions (i.e.
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) can be traced by the following structural relationship;
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To separate the impacts, we may define first, second and third terms of (11) as ‘production-induced’, ‘factor-induced’ and ‘institution-induced’. For (9), the solution is straightforward
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Each element 
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 of multiplier matrix 
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 accounts for an accumulation of the three effects: transfer, open-loop and closed-loop effects.  For example, each element 
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 of multiplier for institution-induced (third terms of (11)) indicates the impact of a unit increase in final demand of sector j on income of institution i. This multiplier does not allow us to determine in what way the increase in output of sector j (due to final demand increases) is transmitted to the income of institution i. As a matter of fact, an increase in income of institution i is derived not only from the sector j but also from other sectors in which their output has been increased to support the increase in production sector j. For this purpose, Pyatt and Round (2006) further formalize (5) by showing that it is possible to account in ‘microscopic detail’ for the linkages between the growth in production output and institution income. It provides a better analysis because ‘network’ linkages from impacts of production output on income of institutions can be revealed and justified in very detailed. 


To illustrate the approach, let us assume i for a particular institution 
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where 
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In our study, matrix 
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has dimension of (11 x 9), so the result of (13) would give a disaggregation of 
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into 99 elements. Thus, it provides a microscopic detail for decomposition of
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. Pyatt and Round (2006) proofs that the similar results as the structural path analysis (SPA, Defourny and Thorbecke, 1984) could be achieved using this extended multiplier decomposition technique. 


In this study, we propose an extension for (13). That is, we further decompose the microscopic detail of the total multiplier matrix into three separated effects that determined by initial, direct and indirect production linkages
. It can be seen that in the formulation of (5), (6) and (7) in general, and (11) in particular, matrix 
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. Again, if we only focus the analysis on growth in production output as a source of income growth, we basically can further decompose the output effects by expanding
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Removing the parentheses, this equivalent to 
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Notice that each term after the first can be obtained as the preceding term pre-multiplied by
[image: image116.wmf]PP

~

A

and continues until final results are achieved, i.e. equal to the element of
[image: image117.wmf]1

PP

)

~

(

-

-

A

I

. This iterative approach is a detailed approach of obtaining the total effects of final demand increases upon the output of the different sectors. 
For simplicity, we attempt to decompose the input-output production linkages into initial, direct and indirect linkages. The initial effect is represented by the effect of final demand injection
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[image: image120.wmf]...]

)

(

)

(

[

P

2

PP

PP

P

PP

PP

+

+

x

A

A

x

A

A

, measuring how the first order effects give rise to second and higher-order effects because the first-order increases in output require further inputs to generate them and these in turn increase output further and so on. The indirect effect also can be derived through a simple matrix operation as below;


[image: image121.wmf])

(

)

(

]

)

[(

P

PP

P

p

p

1

d

P

f

P

P

id

P

x

A

x

Ix

x

A

I

y

y

y

y

+

-

-

-

=

-

-

=

-










(17)

where superscripts (id), (d) and (f) denote output that generated by indirect, direct and initial effects. 

Introducing the initial, direct and indirect effects of production linkages into (11) is rather simple. That is, we only replace matrix
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4. Linking the multiplier decomposition analysis to poverty
Assessing the impact of a given growth in production output on poverty alleviation requires for an adoption of an appropriate poverty measure. For this purpose, the widely used Foster, Greer and Thorbecke (1984, hereafter FGT) 
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class of additively decomposable measures is applied. This is given in (19)
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where i is a subgroup of individuals with income below the poverty line 
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; 
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is the total number of individuals in the sample; 
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is the income of individual i; and
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is a distinguishing parameter that contains a number of other commonly used for poverty measures as special cases. For different values of , the FGT 
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measure become, respectively, the head count ratio ( = 0), the poverty gap ( = 1), and distribution-sensitive measure ( = 2). Head count measures proportion of population with a standard of living below a PLI. However, head count does not take into account the depth of poverty as it is unchanged if a poor becomes poorer. The poverty gap index can measure the degree of poverty among the poor. By definition, it examines the income gap between standard of living of the poor and a PLI. But, the poverty gap index does not capture the severity of poverty, i.e. it does not sensitive to the distribution of the standard of living among the poor. Distribution-sensitive index is developed to satisfy the sensitivity of the distribution among the poor. For example, this index shows a decrease in aggregate poverty if a transfer from a poor person to someone who is poorer has been made.   
Kakwani (1993) shows that change in poverty can be decomposed into two components: change in the mean income and change in distribution of income
. Assuming a PLI is fixed, the change in poverty can be modeled as follows
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where 
[image: image137.wmf]ij
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is the FGT measure linking sector j to household group i, 
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is mean income of household group i and 
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 denotes income distribution parameters. The first term (20) represents the impact of income when distribution of income remain unchanged and the second term shows the impact of change in distribution of income when the total income of the society remain unchanged. In this study, the impact of poverty is only contributed by the change in income whereas the distribution of income is assumed to be fixed or also known as distributional neutrality (see for example, Thorbecke and Jung, 1996; Ravallion and Huppi, 2002). 
Distributional neutrality implies that the growth in income is distributed proportionately among households based on the existing distribution of income. It is natural (and common) in applied general equilibrium analyses such a SAM to assume that intrasectoral distribution is static (see for example, Thorbecke and Jung, 1996; Khan, 1999). The effects of poverty are measured by simulating sector-specific growth rates to a sector profile of poverty for a baseline, assuming distributional neutrality within sectors. Intersectoral changes then propel aggregate distributions and hence poverty. As a consequent of this assumption on (un)employment is that growth in production sectors would increase demand of (un)employment proportionately among households. We aware that this assumption cannot be taken for granted as Ravallion and Huppi (2002) for example, show that change in income distribution accounts for 6% for the change in head count, 27% for the change in poverty gap and 40% for the change in distribution-sensitive in Indonesia between the periods 1984 and 1987. For short-run analysis however, the assumption of distributional neutrality is convenient for modeling purposes. 
In line with works of Thorbecke and Jung (1996) and Khan (1999), the impacts of growth in income for sector j on poverty alleviation can be shown as follows;
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where 
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[image: image144.wmf]ij

a

h

is negatively related to mean income
[image: image145.wmf]ij

y

. The next step of this approach is to link the increase in the mean income 
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Combining equation (21) and (22) yields
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In order to obtain detail poverty alleviation effects, the effects have to be disaggregated across the various household groups. Following Thorbecke and Jung (1996), the disaggregation of aggregate poverty across ethnic groups can be derived from (24) to (28). It is important to note here that we calculate poverty rates by ethnic groups across production sector rather than calculating poverty at national level as applied in other studies (for instance, Thorbecke and Jung, 1996; Khan, 1999). From policy point of view, this would give valuable information if sectoral growth is used as a main policy target for poverty reduction. Therefore, the term of ‘population’ used in this paper refers to labor in a particular sector. The aggregate poverty
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where 
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 is the population in the ith group for sector j and total population 
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Using the definition of the 
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class of poverty measures, we obtain,
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where
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is the income of individual in a sector j; 
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is the total income in sector j; 
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is the number of poor in the ith group for sector j and the total number of poor
[image: image160.wmf]å

=

=

m

i

ij

j

q

q

1

.  Denoting poverty share of household group i out of total poverty as 
[image: image161.wmf]ij

S

a

(and 
[image: image162.wmf]å

=

=

m

i

ij

S

1

1

a

), we get


[image: image163.wmf]ij

m

i

ij

ij

j

j

S

P

P

P

P

a

a

a

a

a

d

d

å

=

÷

÷

ø

ö

ç

ç

è

æ

=

1


















(27)

where,
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Combining equation (23) and (27) gives,
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Pyatt and Round (2006) show that incorporating the poverty effect into the multiplier decomposition analysis can be modeled by modifying the elements of matrices
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, taking into account for the previously derived poverty share and elasticity of poverty. This will produce new elements of matrices
[image: image169.wmf])

II

(

3

M

,
[image: image170.wmf])

IF

(

3

M

and 
[image: image171.wmf])

IP

(

3

M

as follow.

[image: image172.wmf])

II

(

3

)

II

(

3

ˆ

ˆ

M

S

η

M

=

; 
[image: image173.wmf])

IF

(

3

)

IF

(

3

ˆ

ˆ

M

S

η

M

=

; 
[image: image174.wmf])

IP

(

3

)

IP

(

3

ˆ

ˆ

M

S

η

M

=









(30)
For a given growth in mean income of sector j, 
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are diagonal matrices that contain poverty share and elasticity of poverty for ith institutions in sector j. Introduce (30) to (18) would give
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Equation (31) gives a total poverty alleviation effect for a given growth in mean income of sector j.

Following Thorbecke and Jung (1996), we express the total poverty alleviation effect as a product of two components: poverty sensitivity effect and multiplier effect for the poor. That is, 
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where, 
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In (32), poverty sensitivity effect is represented by the first term and multiplier effect for the poor is indicated by the last three terms (in parentheses). By separating the poverty sensitivity effect from the multiplier, we can examine how large poverty can be alleviated for a given increase in income of institution. For example, our results in Section 6 show that to some extent total poverty alleviation effect can be largely explained by the poverty sensitivity effect although the multiplier effect for the poor contributes a lower income effect. We could not measure this in (31) because the poverty sensitivity effect is ‘built-in’ together with multiplier for the poor in the total poverty alleviation effect.  
Another issue that should be mentioned here is that the above models are run for 47 endogenous accounts, i.e. nine production sectors, 27 factors of production and 11 institutions. This implies that the results for multiplication of the matrices for the first, second and third terms of (31a), (31b) and (31c) would give 
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(9 x 9), (27 x 9) and (11 x 9). For illustration, we give an example for the decomposition of direct effect for an increase in agricultural output on rural Malay using (31b) in Appendix 5 (see Table 5A to Table 5D). For example, the row sum of Table 5B shows how the impacts of an increase in direct agricultural output effect have implication on output of other sectors and from those to poverty reduction of rural Malay. If measure the column sum of the table, it can be interpreted as the impacts of growth in output of all production sectors (due to an increase in direct agricultural output) have implication on poverty of other institutions and from those to rural Malay. Since our primary interest is on the impacts of growth in production sectors, we therefore can simply pay the attention of the results at the row sum for each
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5. Data Sources
The major dataset used in this study is a SAM for Malaysia for 2000. The SAM is constructed mainly for the purpose of analysis of income distribution across ethnic groups in Malaysia. The original SAM contains broadly nine groups of accounts namely, production, factor of production, household, company, government, consolidated capital, current and capital for the rest of the world, and indirect tax. For this study, the account of indirect tax is consolidated with the account of government. If the account of indirect tax is separated, then the feedback effects of public taxation could not be captured. The SAM is detailed in the following respect: (i) production is classified into 92 production sectors or industries; (ii) factor of production is disaggregated into 25 types of labors and two capital inputs; and (iii) household is distinguished into nine groups. The rest of the SAM accounts are in an aggregate form.

Production account is structured based on classifications of the existing input-output tables. For the purpose of this study, classifications of production sectors have been reduced from 92 to nine sectors through an aggregation scheme
. The reason for the aggregation is that the available household income survey (HIS), the dataset that used for the estimation of poverty, could not support for detailed disaggregation of household groups across production sectors. It should be stressed here that for each production sector, poverty has to be estimated for nine household groups and in turn it requires for the estimation of nine Lorenz curves. Some production sectors, for instance the mining and quarrying, and utility sectors have to be consolidated because household sampling derived from the HIS survey for these two sectors is relatively small. Estimation using a relatively smaller household sample may lead to the estimation constraint
. 
In the account for factor of production, a distinction is made between labor and capital. The first distinction of labor is made between citizens and non-citizens. There are 24 types of citizenship labors are disaggregated (4 ethnic groups × 3 skill types × 2 geographical areas = 24 types). The four ethnics are the Malay, Chinese, Indian and others (comprising dozens of ethnic minority groups which are mostly located in East Malaysia, such as groups of Iban, Kadazan, Bajau, Murut, Suluk). The geographical locations are distinguished between rural and urban areas. Skills are classified based on certificates obtained from school, college or 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 as the medium skill category, while those with at least a diploma or degree are considered as the high skill category. For capital inputs, the SAM classifies the inputs that owned by household and corporate. 

The criteria for classifying household 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 to the labor classifications, with the only exception is with respect to the skill types. This would lead to the nine distinguished household groups (4 ethnic groups × 2 geographical areas + 1 non-citizen = 9). 


In addition to the SAM, the HIS for 2000 is required for the purpose of estimation of poverty. In estimating the poverty, the income survey (i.e. HIS) preferred instead of the expenditure survey (i.e. household expenditure survey, HES, see DOS, 2000). Although it has generally been accepted that expenditure provides a better welfare indicator than income, we prefer to use the latter because of two main reasons. First, for the case of Malaysia, the income-based survey is more representative than the expenditure-based survey. Specifically, the HIS covers about 170,903 randomly sampled households throughout the country whereas the HES only spreads over to approximately 14,084 households. In addition to the sampling coverage, the HIS is chosen in the sense that it is consistent with the official statistics published by the Malaysian authority. Nevertheless, the HES as explained previously, is still needed for the purpose of estimation of expenditure elasticity that in turn is used to derive the marginal expenditure propensities.

Estimation of the poverty requires for a determination of PLI for Malaysia. For this purpose, we rely on the new PLI that constructed by the Economic Planning Unit (2006) on the basis of 2005 methodology. In the 2005 PLI, the Economic Planning Unit reviews 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 when the first PLI was formulated. According to the new PLI, a rural PLI is setting at MR (Malaysian Ringgit) 698 per month while urban PLI is setting at MR 687 per month. 
6. Results and Discussions
6.1
Impacts on aggregate poverty measures
The impacts of growth in production output on head count, poverty gap and distribution-sensitive measures at aggregated household are presented in Table 3. The poverty alleviation estimates in Table 3 are computed for the case of 10 million MR increases in final demand (i.e. represented by
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in our model) for each production sector. The contribution of initial, direct and indirect output linkages is expressed as percentage point of the total poverty alleviation effect. For example, 10 million MR increases in final demand of Sector 1 (agriculture, livestock, forestry and fishery) reduces the number of poor by 0.052 (as represented by head count), and of this, 76% is contributed by the initial effect, 16% by the direct effect and 8% by the indirect effect. Figures in parentheses indicate percentage differences of the model with public sector compared with the model without public sector. For example, it can be seen that the capacity of Sector 1 to alleviate total poverty is 44% higher than the standard model formulation (i.e. without public sector). 
<Table 3 about here>


Before discussing in detail the growth impacts on aggregate poverty, we address briefly the extent to which public sector interaction could improve welfare of the poor. We observe that the differences between the two model solutions are considerably large. In total, the model with public sector alleviates poverty 47% higher than the model without public sector for the head count measure, 46% for the poverty gap measure and 22% for the distribution-sensitive measure. The differences among the decomposed multiplier components (i.e. initial, direct and indirect effects) also show more or less the similar patterns as the total effect across all poverty measures. These observations tend to suggest that re-distribution effects of public expenditures could potentially reduce poverty in a large extent. 

Recall that there are two main mechanisms involve in generating the welfare effect of the poor in our models, that is, increase in income (as measured by the multiplier effect) and poverty sensitivity effect (as identified by elasticity of poverty) to the increase in the income. Since the poverty sensitivity effect is fixed for both models, the increase in the capacity for the sectors to reduce poverty therefore is completely contributed by the increase in the multiplier effect. The contribution of the detailed multiplier decomposition components does not show a large variation across production sectors, except for Sector 9 (government services). It can be seen that all the decomposed multiplier components indicate the lowest increase in the multiplier effect for this sector in relative to other production sectors. This explains why the total increment in the multiplier effect for this sector is the lowest. 

Next, we discuss our main results for the impacts of growth on poverty alleviation using the model with public sector. The aggregated impacts of a given sector’s output on poverty alleviation vary, depending on which poverty measure is referred. For example, we observe that Sector 9 contributes the largest poverty reduction on head count, Sector 4 (building and construction) for the poverty gap and Sector 6 (transport and communication) for the distributive-sensitive. These outcomes are completely contrast to the case study on Indonesia (see Thorbecke and Jung, 1996) and on South Africa (see Khan, 1999) where the growth in agriculture sector (i.e. Sector 1 in our study) explains the largest poverty reduction for the both economies. 
There are three explanations can be suggested for the differences in the results: differences in economic structures, in sectoral poverty profiles and in model specifications. Differences in economic structures are likely to produce different outcomes given the fact that this study applies SAM for 2000 while Thorbecke and Jung (1996) and Khan (1999) adopt SAMs for 1984 and 1986. On the other hand, we observe that the degree of poverty sensitivity effect which measured by the elasticity of poverty is low (high) when the poverty rate in a particular sector is high (low). The similar outcomes can be found in Table 2 of Thorbecke and Jung (1996) and Table 3 of Khan (1999). Our poverty profiles in Appendix 4 indicate that a large number of poor is observed in Sector 1 and as a consequence, the capacity of this sector to reduce poverty is low because the distribution of income in this sector is largely ‘weighted’ by the poor households. In addition, it should be emphasized here is that our poverty alleviation effects are modeled using extended framework, endogeneity the public sector whereas the other studies adopt the standard approach. As a consequent, the influence of public expenditures may lead to the differences in outcomes than the previous studies. 

Our decomposition results indicate that the initial effect is the major source for poverty reduction. On average, the initial effect explains 72% for the poverty reduction while the direct and indirect effects contribute 19% and 9%. This holds for all poverty measures. The contribution of initial, direct and indirect effects shows a higher degree of variation across production sectors. For example, the deviation in the initial effect for the head count measure between Sector 9 and Sector 3 (manufacturing) is 59%. Based on our decomposition results, we can infer that the differential impacts of growth in production output on poverty reduction are largely explained by the initial effect. Since the initial effect captures only the immediate output effect for a particular sector and no inter-linkages are involved at this production stage, this implies that linkages among production sectors have less impact on poverty alleviation. The only sector that shows a higher degree of poverty linkages is Sector 3. For example, for head count measure, Sector 3 shows that initial effect explains 53% for the poverty alleviation and the other 47% is explained by the direct and indirect effects. 
5.2
Impact on individual ethnic groups

This sub-section details the impacts of growth in production sectors on poverty alleviation across ethnic groups. It should be re-stated here that Malay, Chinese and Indian are among the largest population in Malaysia and for this reason, emphasized will be given on discussing poverty reduction patterns among these three major ethnic groups. In general, the degree of poverty alleviation varies depending on which poverty measure is referred to. However, if we measure the degree of poverty alleviation across ethnic groups in relative measure (i.e. in term of ordinal ranking), we observe that the poverty effects tend to be almost constant across poverty measures
. That is, for rural households we observe that growth in production output contributes the largest poverty reduction to the Malay, and then followed by others, Chinese and Indian. For urban households, the impacts are mostly attributed to the Malay, then followed by the Chinese, others and Indian. These patterns hold for all poverty measures. For this reason, the impacts of growth in output on poverty alleviation can be illustrated using the head count measure as a representative for the other two poverty measures. This is illustrated in Table 4. 

<Table 4 about here>

Results in Table 4 show that for any growth in production sectors, the total poverty alleviation effect is multiplicatively equal to the products of multiplier effect and poverty sensitivity effect. This can be interpreted as a transformation of growth in production output (as captured by multiplier effect) to poverty via the elasticity of poverty. For example, every 10 million MR increases in final demand of Sector 1 reduce the number of poor Malay in rural areas by 0.007. Apart from this total effect, 1.777 is contributed by poverty sensitivity effect and 0.004 is explained by the multiplier effect. Expressing in percentage of total effect, the poverty sensitivity effect explains 44% and multiplier effect contributes 56%. It can be observed in Table 4 that poverty alleviation effects for some household groups have zero values, which can be found mostly in Sector 2 (mining and utility) and Sector 6. In these sectors almost none of poor is observed for the particular household groups in our survey data which in turn imply multiplier effect and poverty sensitivity effect are likely to have zero values (see Appendix 4 for a detailed estimated poverty rates). 
In relation to the growth-poverty relationships, our results in Table 4 confirm our expectation that growth can be considered as the most effective means to alleviate poverty. The fact is that poor households in Malaysia are mostly dominated the Malay and our results consistently show that growth in output of all production sectors contribute the highest poverty alleviation for the Malay in relative to the Chinese and Indian. Sector 9 is observed to be the major source of poverty reduction for the Malay for both rural and urban households. For every 10 million MR growth in final demand of Sector 9, the number of poor Malay can be reduced is 0.039 for rural households and 0.058 for urban households. 
Disaggregating the total poverty alleviation effect into the multiplier effect and poverty sensitivity effect, we observe that a large multiplier effect would not necessary to have a large poverty reduction, depending on poverty sensitivity effect. This explains for the lower poverty alleviation of the Malay for some sectors in comparison to the rest of the sectors despite having higher multiplier effect. Such outcomes can be clearly observed for Sector 1 and Sector 3. If we express contribution of the multiplier effect and poverty sensitivity effect in percentage of total poverty effect, we can observe that the former explains a large effect to the Malay in relative to the Chinese and Indian whereas the latter attributes large effect to the Chinese and Indian compared to the Malay. For Sector 1, for example, the multiplier effect explains 56% for the poverty reduction of the rural Malay whereas for the rural Chinese and rural Indian it contributes 34% and 30%. The poverty sensitivity effect however contributes only 44% of the poverty reduction for the rural Malay compared to the rural Chinese and rural Indian of 66% and 70%. Thus, our results suggest that the sensitivity of the particular poverty measure to the increase in the income may be more important for the variation in poverty alleviation rates across ethnic groups in Malaysia. 
This study provides a detailed poverty alleviation effect on ethnic groups which may have important policy implications regarding the sectoral development and poverty alleviation. Our results however, call for a more cautious and sector-specific approach to policy formulation as far as poverty alleviation is concerned. For example, results in Table 4 show that the growth in the Sector 9 has the biggest impacts on poverty reduction for the Malay. This in turn leads to the question: should we emphasize on the growth in this sector for the purpose of poverty alleviation? For policy purpose, emphasizing a growth policy on Sector 9 would not give desirable results because of two main reasons. First, this sector does not constitute a large poverty, which accounts only for 3% (on average) of the number of poor in the total economy. Second, emphasizing growth in this sector would not benefit the economy in general and the rest of the sectors in specific because it is not the main driven sector in the economy. What we could suggest here is that supplementary information concerning the poverty profiles across production sectors as indicated in Appendix 4 is necessary for derivation of appropriate policy formulations. 

Based on information in Appendix 4, growth policies should be centered on Sector 1
. The reason is that the major source of poverty in the economy is mainly contributed by Sector 1, where most of the poor households in particular the Malay are trapped in this sector. Concentrating efforts on Sector 1 is consistent with the common development hypothesis that increase in agricultural output by promoting higher growth can potentially increase welfare of the poor. For this reason, we detail the impacts of growth in agricultural sector on poverty alleviation by using our decomposition framework as shown in Table 5
. Decomposing the output impacts into detailed components would allow for a comprehensive analysis on the extent to which the growth in agricultural output has different impacts across ethnic groups.
<Table 5 about here>

Before that it might be interesting to mention briefly here the main reason why agricultural sector accounts for the largest poor households in Malaysia. The fact is that improvements in income of the poor may be limited because growth in agricultural sector declined continuously since the late 1980s as the economy was transformed from agricultural-based to industrial-based activities. For example, the growth in gross domestic products (GDP) for this sector dropped dramatically from 8% per annum in the period 1970-1990 to 5% in the period 1990-2000 (see DOS, 2006)
. In turn, the share of the agricultural to national GDP declined from 29% in 1970 to 9% in 2000 whereas the share of manufacturing sector rose sharply from 14% in 1970 to 33% in 2000. From policy point of view, structural transformation from agricultural-based to industrial-based is a good strategy for a country to develop their economy but lagging the agricultural sector far behind the industrial sector may not be a ‘promising’ strategy that aiming for poverty reduction. 
In Table 5, the impacts of growth in agricultural sector on total poverty alleviation effect are decomposed into the initial, direct and indirect effects. Recall that growth in final demand of agricultural sector not only generates additional output for the agricultural sector itself but also output of other sectors that used as inputs for the agricultural sector. For this reason, the direct and indirect effects are further decomposed into the effect of ‘own-sectoral linkages’ and ‘other-sectoral linkages’. The own-sectoral linkages is defined as the effect that contributed only by the output of agricultural sector and other-sectoral linkages is considered as the effect that generated by the output of other sectors. Further decomposition for the initial effect is not possible because it only captures output growth for the agricultural sector. Figures in parentheses indicate percentage contribution of the detailed decomposition components to the total poverty alleviation effect. For example, the poverty alleviation effect for rural Malay amount to 0.007 and of this, 0.0055 (77%) is explained by the initial effect, 0.0011 (16%) by the direct effect and 0.0005 (7%) by the indirect effect. Apart form the direct effect, the own-sectoral linkages explains 0.0005 (7%) and the other-sectoral linkages contributes 0.0006 (9%). For the indirect effect, the own-sectoral linkages brings 0.0001 (1%) and the other-sectoral linkages gives 0.0004 (6%). 

Let us discuss briefly how the impacts of own-sectoral linkages and other-sectoral linkages are derived. In Appendix 5 (Table 5A to Table 5D), we show how the own-sectoral linkages and other-sectoral linkages are derived in the form of microscopic detail decomposition by taking the impacts of agricultural direct effect on rural Malay as an example. Table 5A summarizes the multiplier effect of the microscopic detail according to the institution-induced, factor-induced and production-induced. For example, the total contribution of institution-induced, factor-induced and production-induced indicates that agricultural direct effect alleviates 0.0011 the number of poor and of this, 0.0005 (44%) is contributed by its own sector (Sector 1) and 0.0006 (56%) is explained by the effects of other production sectors (Sector 2 to Sector 9). Tables 5B, 5C and 5D further expand the microscopic detail decomposition for institution-induced, factor-induced and production-induced. Since the contribution of institution-induced, factor-induced and production-induced to the direct effect of rural Malay shows a small magnitude, we alternatively express the contribution in percentage form. 
On average, Table 5 shows that the initial, direct and indirect effects explain 77%, 15% and 7% for the poverty alleviation in the agricultural sector. However, the contribution of these three effects on poverty alleviation across ethnic groups is different to a lesser extent. The contribution of the initial effect to the Chinese and Indian is 4% higher than the Malay for rural households whereas that of urban households is comparable. The contribution of direct and indirect effects shows a large variation for rural households than that of urban households. For example, the contribution of the direct effect to the rural Malay is 11% higher than the rural Chinese and rural Indian. Similarly, the contribution of indirect effect to the rural Malay is 17% higher than the rural Chinese and 23% larger than rural the Indian.  

Given this current structure of agricultural sector, what we could suggest here is that growth strategies for improving condition of the poor in this sector would be more effective if growth in other sectors, that is, the sectors that closely connected to the production of agricultural sector is taken into consideration. The reason is that the initial effect of agricultural sector is responsible for the largest poverty alleviation but it contributes a lower effect to the Malay in relative to the Chinese and Indian. In comparison to the initial effect, effects from other sectors as indicated by the other-sectoral linkages dominate the direct and indirect effects. For example, of the total direct effect, the other-sectoral linkages explain 56% for the Malay and 49% for the Chinese and Indian in rural areas. In the urban areas, it explains 63% for the Malay, 61% for the Chinese and 64% for the Indian. 
The question is however, what are the sectors that closely connected to the production of agricultural sector? In our example in Appendix 5, the manufacturing sector (Sector 3) should be considered as a ‘complement’ sector for the agricultural sector. For example, apart from 56% contribution of the other-sectoral linkages to the direct effect, the output effects from the manufacturing sector contributes 31% for the poverty alleviation. Our observations for the microscopic detail analysis also indicate that the contribution of the manufacturing is considerable. Therefore, the microscopic detail decomposition that applied in this study is highly useful for a comprehensive analysis with respect to sectoral growth policies. 
7. Conclusion
This study examines the impacts of growth in production output on poverty alleviation using a SAM framework. Results confirm empirical expectation that growth in output does indeed reduce poverty for a large segment of poorest households. By using our extended multiplier decomposition analysis, the initial effect of output increase for a particular sector is responsible for the largest poverty alleviation in relative to the direct and indirect effects. Although the linkages among production sectors (as indicated by the direct and indirect effects) have lower impacts on poverty alleviation, growth strategies for improving condition of the poor would be more effective if the linkages among production sectors are taken into consideration. In relation to the production linkages, our decomposition framework provides useful information in identifying which sectors that should be emphasized complementarily to the growth in a particular sector. 

The multiplier decomposition analysis in this study should be used complementarily with poverty profiles for a particular sector. Using the multiplier decomposition analysis alone for policy purposes may lead to a wrong conclusion regarding the poverty alleviation because the capacity for a particular sector to reduce poverty is considerably large when the number of the poor in the sector is small. This is what we observe by looking the magnitude of the poverty sensitivity effect and the poverty profiles across production sectors. For that reason, we suggest the agricultural sector, the sector that accounts for the largest poverty, should be given priority in the growth strategies. Revival of the agricultural sector through modernization of the sector for example, could provide large opportunities for the poor households to improve their incomes. 
References

Adams Jr, R.H. (2004). Economic growth, inequality and poverty: estimating the growth elasticity of poverty. World Development, 32(12), 1989-2014.

Blancas, A. (2006). Interinstitutional linkage analysis: a social accounting matrix multiplier approach for the Mexican economy. Economic System Research, 18(1), 29-59.

Civardi, M., Pansini, R.V., and Lenti, R.T. (2010). Extensions to the multiplier analysis decomposition approach in a SAM framework: an application to Vietnam. Economic System Research, 22(2), 111-28.
Deaton, A., and Muellbauer, J. (1980). An almost ideal demand system, American Economic Review, 70(3), 312-26.

______ .(2007). Economics and consumer behavior. United States of America: Cambridge University Press.

Department of Social Welfare. (2008). Socioeconomic development and financial assistance. Unpublished: Department of Social Welfare. 

Department of Statistics. (2000). Household expenditure survey 1999. Unpublished: Department of Statistics. 

______ .2001. Household income survey 2000. Unpublished: Department of Statistics.

______ .2006. Malaysia economic statistics – time series. Kuala Lumpur: Department of Statistics.

Defourny, J., and Thorbecke, E. (1984). Structural path analysis and multiplier decomposition within a social accounting matrix framework. The Economic Journal, 94(373), 111-36.

Economic Planning Unit. (2006). Ninth Malaysia plan 2006-2010. Kuala Lumpur: Percetakan Nasional Berhad.

______ . (various years). Malaysia plan. Kuala Lumpur: Percetakan Nasional Berhad.

Foster, J., Greer, J., and Thorbecke, R. (1984). A class of decomposable poverty measures. Econometrica, 52(3), 761-66.

Hendriks, S.L. and Lyne, M.C. (2003). Expenditure patterns and elasticities of rural households sampled in two communal areas of KwaZulu-Natal. Development Southern Africa, 20(1), 105-27.

de Janvry, A., and Sadoulet, E. (2000). Growth, poverty and inequality in Latin America: a causal analysis, 1970-94. Review of Income and Wealth, 46(3), 267-87.

Kakwani, N. (1993). Poverty and economic growth with application to CÔte D’ivoire. Review of Income and Wealth, 39(2), 121-39.

Khan, H.A. (1999). Sectoral growth and poverty alleviation: a multiplier decomposition technique applied to South Africa. World Development, 27(3), 521-30.

Khan, H.A., and Thorbecke, E. (1988). Macroeconomic effects and diffusion of alternative technologies within a social accounting matrix framework. Great Britain: International Labour Organisation.

Leser, C.E.V. (1963). Forms of Engel functions Econometrica, 31(4), 694-703.

Lipton, M., and Ravallion, M. (1991) Poverty and policy. Working paper WPS 1130. World Bank: Washington, DC.

Llop, M. and Manresa, A. (2004). Income distribution in regional economy: a SAM model. Journal of Policy Modeling, 26(6), 689-702.

Miller, R.E., and Blair, P.D. (2009). Input-output analysis: foundations and extensions. Cambridge: Cambridge University Press.

Pieters, J. (2010). Growth and inequality in India: analysis of an extended social accounting matrix. World Development 38(3), 270-81.

Pyatt, G. (2001). Some early multiplier models of the relationship between income distribution and production structure. Economic System Research, 13(2), 139-63.

Pyatt, G., and Round, J.I. (1979). Accounting and fixed-price multipliers in a social accounting matrix framework.  Economic Journal, 89(356), 850-73.

Pyatt, G., and Round, J.I. (2006). Multiplier effects and the reduction of poverty. In de Janvry, A. and Kanbur, R. (eds.) Poverty, inequality and development: essays in honour of Erik Thorbecke. New York: Springer. 
Ravallion, M., and Huppi, M. (2002). Measuring changes in poverty: a methodological case study of Indonesia during an adjustment period. In Hal Hill (eds), The Economic Development of Southern Asia. Glos (UK): Edward Elgar Publishing Limited. 
Round, J.I. (2003).Social accounting matrices and SAM-based multiplier analysis. In Bourguignon, F. and Pereira da Silva, L.A. (eds.) The impact of economic policies on poverty and income distribution: evaluation techniques and tools. Washington: World Bank. 
Schwartz, G., and Ter-Minassian, T. (2000). The distributional effects of public expenditure. Journal of Economic Surveys, 14(3), 337-58.

Tarp, F., Roland-Holst, D., and Rand, J. (2002). Trade and income growth in Vietnam: estimates from a new social accounting matrix. Economic System Research, 14(2), 157-84.

Thorbecke, E. (1991). Adjustment, growth and income distribution in Indonesia. World Development, 19(11), 1595-614.

Thorbecke, E., and Jung, H-S. (1996). A multiplier decomposition method to analyse poverty alleviation. Journal of Development Economics, 48(2), 279-300.

Working, H. (1943). Statistical laws of family expenditure. Journal of the American Statistical Association, 38(221), 43-56.

Table 1. Poverty rates and gross domestic products (GDP) in current prices 

	
	Poverty rates
	GDP     (million MR)

	
	Malay
	Chinese
	Indian
	Others
	

	1970
	64.8
	26.0
	39.2
	44.8
	11,829

	1976
	46.4
	17.4
	27.3
	33.8
	28,085

	1979
	49.2
	16.5
	19.8
	28.9
	46,424

	1984
	28.7
	7.8
	10.1
	18.8
	79,550

	1987
	26.6
	7.0
	9.6
	20.3
	81,085

	1989
	23.0
	5.4
	7.6
	22.8
	105,233

	1992
	17.5
	3.2
	4.5
	21.7
	150,682

	1995
	12.2
	2.1
	2.6
	22.5
	222,473

	1997
	9.0
	1.1
	1.3
	13.0
	281,795

	1999
	12.3
	1.2
	3.4
	25.5
	300,764

	2002
	9.0
	1.0
	2.7
	8.5
	383,213

	2004
	8.3
	0.6
	2.9
	6.9
	474,048


Source: Economic Planning Unit (various years)

Table 2. Schematic representation of endogenous and exogenous accounts 

	　
	Expenditures (j)

	
	Endogenous accounts
	
	Exo. account
	
	Total

	
	(P)
	(F)
	(H)
	(C)
	(G)
	
	(X)
	
	(Y)

	Incomes (i)
	Production
	(P)
	TPP
	0
	TPH
	0
	TPG
	
	xP
	
	yP

	
	Factor of production 
	(F)
	TFP
	0
	0
	0
	0
	
	xF
	
	yF

	
	Household
	(H)
	0
	THF
	0
	THC
	THG
	
	xH
	
	yH

	
	Company
	(C)
	0
	TCF
	0
	0
	TCG
	
	xC
	
	yC

	
	Government 
	(G)
	TGP
	0
	TGH
	TGC
	0
	
	xG
	
	yG

	
	Sum of other accounts
	(X)
	LXP
	LXF
	LXH
	LXC
	LXG
	
	t
	
	yx

	
	Total
	(Y)
	y’P
	y’F
	y’H
	y’C
	y’G
	
	y’x
	
	


	 Table 3. Impacts on aggregate poverty and differences between two model solutions

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

	Head count measure (=0)

	  Total effects
	-0.052
	-0.026
	-0.017
	-0.074
	-0.062
	-0.075
	-0.068
	-0.077
	-0.141

	
	(43.67)
	(46.30)
	(54.24)
	(44.68)
	(52.40)
	(51.36)
	(60.10)
	(47.84)
	(23.05)

	  Initial effects
	76.27
	87.29
	53.06
	63.00
	73.12
	65.23
	73.06
	69.99
	90.45

	
	(42.93)
	(46.24)
	(54.59)
	(41.45)
	(52.07)
	(50.42)
	(60.36)
	(47.62)
	(21.83)

	  Direct effects
	15.84
	8.92
	31.52
	23.86
	18.96
	23.34
	19.25
	20.82
	6.79

	
	(45.54)
	(46.76)
	(53.84)
	(50.67)
	(53.24)
	(53.08)
	(59.52)
	(48.12)
	(35.30)

	  Indirect effects
	7.89
	3.80
	15.42
	13.14
	7.92
	11.44
	7.69
	9.18
	2.76

	
	(47.18)
	(46.57)
	(53.84)
	(50.34)
	(53.44)
	(53.32)
	(59.17)
	(48.90)
	(37.48)

	Poverty gap measure (=1)

	  Total effects
	-0.071
	-0.031
	-0.021
	-0.116
	-0.072
	-0.111
	-0.085
	-0.113
	-0.040

	
	(46.85) 
	(39.47) 
	(48.81) 
	(46.91) 
	(53.28) 
	(49.06) 
	(58.98) 
	(51.74) 
	(23.20) 

	  Initial effects
	76.30 
	87.48 
	53.23 
	62.58 
	73.01 
	64.58 
	73.06 
	69.53 
	87.89 

	
	(46.02) 
	(39.37) 
	(48.96) 
	(43.78) 
	(53.04) 
	(48.57) 
	(59.24) 
	(51.81) 
	(22.32) 

	  Direct effects
	15.82 
	8.77 
	31.48 
	24.15 
	19.04 
	23.71 
	19.25 
	21.12 
	8.51 

	
	(48.99) 
	(40.23) 
	(48.55) 
	(52.55) 
	(53.89) 
	(49.99) 
	(58.41) 
	(51.36) 
	(29.75) 

	  Indirect effects
	7.88 
	3.75 
	15.30 
	13.26 
	7.96 
	11.72 
	7.69 
	9.35 
	3.60 

	
	(50.82) 
	(40.04) 
	(48.82) 
	(52.32) 
	(54.07) 
	(49.87) 
	(58.05) 
	(52.00) 
	(30.47) 

	Distributive-sensitive measure (=2)

	  Total effects
	-0.086 
	-0.033 
	-0.022 
	-0.127 
	-0.065 
	-0.148 
	-0.015 
	-0.129 
	-0.031 

	
	(47.85) 
	(33.71) 
	(43.24) 
	(47.07) 
	(50.84) 
	(47.56) 
	(28.97) 
	(54.71) 
	(23.19) 

	  Initial effects
	76.46 
	87.67 
	53.44 
	62.62 
	73.06 
	64.18 
	70.41 
	69.45 
	87.97 

	
	(46.92) 
	(33.61) 
	(43.23) 
	(43.91) 
	(50.58) 
	(47.33) 
	(29.02) 
	(54.85) 
	(22.30) 

	  Direct effects
	15.73 
	8.64 
	31.39 
	24.14 
	19.01 
	23.94 
	20.50 
	21.17 
	8.45 

	
	(50.29) 
	(34.51) 
	(43.11) 
	(52.73) 
	(51.48) 
	(48.05) 
	(28.91) 
	(54.18) 
	(29.90) 

	  Indirect effects
	7.81 
	3.70 
	15.17 
	13.24 
	7.94 
	11.88 
	9.09 
	9.38 
	3.58 

	
	(52.33)
	(34.36)
	(43.54)
	(52.56)
	(51.66)
	(47.78)
	(28.72)
	(54.82)
	(30.59)

	Source: computed from (31)

Notes: (1) agriculture, livestock, forestry and fishery; (2) mining and utility; (3) manufacturing; (4) building and construction; (5) wholesale and trade, and hotel and restaurant; (6) transport and communication;  (7) financial, real estate and business services; (8) other private services, (9) government services

Figures in parentheses are percentage changes between two model solutions


Table 4. Impacts on head count measure across ethnic groups

	
	Rural Malay
	Rural Chinese
	Rural Indian
	Rural others
	Urban Malay
	Urban Chinese
	Urban Indian
	Urban others
	Non- citizen

	Sector 1 (agriculture, livestock, forestry and fishery)

	  Multiplier effect
	0.004 
	0.001 
	0.001 
	0.002 
	0.008 
	0.003 
	0.001 
	0.001 
	0.004 

	  Poverty sensitivity effect
	-1.777 
	-2.911 
	-3.307 
	-1.808 
	-1.903 
	-3.170 
	-4.636 
	-1.909 
	-1.986 

	  Poverty alleviation effect
	-0.007 
	-0.004 
	-0.002 
	-0.004 
	-0.015 
	-0.008 
	-0.003 
	-0.002 
	-0.008 

	Sector 2 (mining and utility)

	  Multiplier effect
	0.000
	0.000
	0.000
	0.001
	0.004
	0.000
	0.000
	0.000
	0.010

	  Poverty sensitivity effect
	0.000
	0.000
	-30.740
	-2.407
	-2.464
	0.000
	-3.312
	-7.483
	-1.346

	  Poverty alleviation effect
	0.000
	0.000
	0.000
	-0.003
	-0.009
	0.000
	0.000
	-0.001
	-0.013

	Sector 3 (manufacturing)

	  Multiplier effect
	0.001 
	0.000 
	0.000 
	0.000 
	0.002 
	0.000 
	0.000 
	0.000 
	0.002 

	  Poverty sensitivity effect
	-3.623 
	-4.642 
	-4.646 
	-3.055 
	-3.682 
	-3.122 
	-3.976 
	-4.079 
	-1.400 

	  Poverty alleviation effect
	-0.003 
	0.000 
	0.000 
	-0.001 
	-0.006 
	-0.001 
	-0.001 
	-0.001 
	-0.003 

	Sector 4 (buildings and constructions)

	  Multiplier effect
	0.004 
	0.000 
	0.000 
	0.000 
	0.008 
	0.001 
	0.001 
	0.001 
	0.004 

	  Poverty sensitivity effect
	-2.831 
	-7.534 
	-2.769 
	-5.678 
	-3.495 
	-5.821 
	-6.009 
	-5.146 
	-2.969 

	  Poverty alleviation effect
	-0.012 
	-0.003 
	0.000 
	-0.002 
	-0.027 
	-0.008 
	-0.004 
	-0.005 
	-0.013 

	Sector 5 (wholesale and trade, and hotel and restaurant)

	  Multiplier effect
	0.003 
	0.000 
	0.000 
	0.001 
	0.008 
	0.002 
	0.001 
	0.001 
	0.004 

	  Poverty sensitivity effect
	-2.890 
	-7.146 
	-1.382 
	-2.845 
	-3.470 
	-3.540 
	-3.072 
	-2.500 
	-2.778 

	  Poverty alleviation effect
	-0.009 
	-0.002 
	-0.001 
	-0.002 
	-0.028 
	-0.007 
	-0.002 
	-0.002 
	-0.010 

	Sector 6 (transport and communications)

	  Multiplier effect
	0.003 
	0.000 
	0.000 
	0.001 
	0.005 
	0.000 
	0.000 
	0.001 
	0.004 

	  Poverty sensitivity effect
	-5.688 
	0.000 
	0.000 
	-4.602 
	-6.565 
	0.000 
	0.000 
	-9.387 
	-3.719 

	  Poverty alleviation effect
	-0.018 
	0.000 
	0.000 
	-0.003 
	-0.032 
	0.000 
	0.000 
	-0.006 
	-0.015 

	Sector 7 (finance, real estate and business services)

	  Multiplier effect
	0.005 
	0.000 
	0.000 
	0.000 
	0.007 
	0.002 
	0.000 
	0.002 
	0.003 

	  Poverty sensitivity effect
	-4.130 
	-3.334 
	-6.159 
	-5.731 
	-3.462 
	-2.611 
	-24.363 
	-2.015 
	-3.204 

	  Poverty alleviation effect
	-0.021 
	0.000 
	-0.001 
	-0.003 
	-0.026 
	-0.005 
	-0.001 
	-0.004 
	-0.008 

	Sector 8 (other private services)

	  Multiplier effect
	0.006 
	0.001 
	0.000 
	0.000 
	0.011 
	0.001 
	0.000 
	0.001 
	0.006 

	  Poverty sensitivity effect
	-1.870 
	-3.243 
	0.000 
	-4.462 
	-2.693 
	-5.123 
	-6.415 
	-5.723 
	-2.934 

	  Poverty alleviation effect
	-0.011 
	-0.002 
	0.000 
	-0.001 
	-0.029 
	-0.007 
	-0.002 
	-0.007 
	-0.017 

	Sector 9 (government services)

	  Multiplier effect
	0.009 
	0.001 
	0.000 
	0.002 
	0.011 
	0.002 
	0.000 
	0.001 
	0.022 

	  Poverty sensitivity effect
	-4.500 
	-3.904 
	-10.098 
	-7.216 
	-5.281 
	-2.479 
	-15.157 
	-4.311 
	-0.747 

	  Poverty alleviation effect
	-0.039 
	-0.002 
	-0.001 
	-0.013 
	-0.058 
	-0.004 
	-0.002 
	-0.004 
	-0.016 

	Source: computed from (32)




	Table 5. Decomposition of total poverty alleviation effect for agriculture sector 
　
	Rural Malay
	Rural Chinese
	Rural Indian
	Rural others
	Urban Malay
	Urban Chinese
	Urban Indian
	Urban others
	Non- citizen

	Poverty alleviation effects
	-0.007 
	-0.004 
	-0.002 
	-0.004 
	-0.015 
	-0.008 
	-0.003 
	-0.002 
	-0.008 

	 Initial effects 
	-0.0055 
	-0.0035 
	-0.0016 
	-0.0033 
	-0.0107 
	-0.0059 
	-0.0018 
	-0.0013 
	-0.0058 

	
	(76.97) 
	(79.95) 
	(80.08) 
	(83.73) 
	(73.22) 
	(74.23) 
	(72.60) 
	(77.50) 
	(77.58) 

	 Direct effects
	-0.0011 
	-0.0006 
	-0.0003 
	-0.0005 
	-0.0025 
	-0.0014 
	-0.0005 
	-0.0003 
	-0.0011 

	
	(15.57) 
	(13.87) 
	(13.84) 
	(11.66) 
	(17.42) 
	(16.98) 
	(17.85) 
	(15.03) 
	(15.17) 

	  Own-sectoral linkages 
	-0.0005 
	-0.0003 
	-0.0001 
	-0.0003 
	-0.0009 
	-0.0005 
	-0.0002 
	-0.0001 
	-0.0005 

	
	(6.84) 
	(7.10) 
	(7.11) 
	(7.44) 
	(6.50) 
	(6.59) 
	(6.45) 
	(6.88) 
	(6.89) 

	  Other-sectoral linkages 
	-0.0006 
	-0.0003 
	-0.0001 
	-0.0002 
	-0.0016 
	-0.0008 
	-0.0003 
	-0.0001 
	-0.0006 

	
	(8.74) 
	(6.77) 
	(6.73) 
	(4.22) 
	(10.92) 
	(10.39) 
	(11.40) 
	(8.15) 
	(8.28) 

	Indirect effects 
	-0.0005 
	-0.0003 
	-0.0001 
	-0.0002 
	-0.0014 
	-0.0007 
	-0.0002 
	-0.0001 
	-0.0005 

	
	(7.45) 
	(6.18) 
	(6.08) 
	(4.61) 
	(9.35) 
	(8.79) 
	(9.54) 
	(7.47) 
	(7.24) 

	  Own-sectoral linkages 
	-0.0001 
	-0.0001 
	0.0000 
	-0.0001 
	-0.0002 
	-0.0001 
	0.0000 
	0.0000 
	-0.0001 

	
	(1.43) 
	(1.48) 
	(1.49) 
	(1.55) 
	(1.36) 
	(1.38) 
	(1.35) 
	(1.44) 
	(1.44) 

	  Other-sectoral linkages 
	-0.0004 
	-0.0002 
	-0.0001 
	-0.0001 
	-0.0012 
	-0.0006 
	-0.0002 
	-0.0001 
	-0.0004 

	
	(6.02) 
	(4.69) 
	(4.59) 
	(3.06) 
	(8.00) 
	(7.41) 
	(8.20) 
	(6.03) 
	(5.80) 


Source: computed from (32)
Notes: figures in parentheses indicate percentages point of total poverty alleviation effects
Appendix 1. Derivation of expenditure elasticity
Khan and Thorbecke (1988) and Thorbecke and Jung (1996) for example, show that expenditure elasticity 
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is equal to the ratio of marginal expenditure propensities 
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 to the average expenditure propensities 
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is available in our SAM, it follows that 
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Several approaches had been applied as an alternative to the estimation of expenditure elasticity due to unavailability or limited household expenditure data. For example, expenditure elasticity in Khan and Thorbecke (1988) is estimated based on two alternatives: researchers’ guessing and applying the available estimated elasticity that obtained from the existing literature. In another study, Pieters (2010) estimates the expenditure elasticity by taking a simple difference in expenditure coefficients between two SAMs for different points in times. We may consider such procedures as ad-hoc approaches. 

To increase the reliability of the estimation, we estimate the expenditure elasticity using the available dataset, i.e. household expenditure survey (HES). There are several functional forms that can model the expenditure elasticity but the choice among the functional forms may depend on the availability of the data. For example, application of an AIDS (almost ideal demand system) of Deaton and Muellbauer (1980) is seems to be a generally difficult task when price information is not available—the constraint that we encounter. In Malaysia, data on aggregate consumption is available yearly but no detailed disaggregation of consumption by types of commodities or by groups of households is available. The HES contains a detailed consumption of commodities by household groups but prices are not available. However, it should be mentioned here is that the absence of commodity prices may not be a major problem in this study as our main assumption in the SAM model is prices are fixed. 

For the approximation of expenditure elasticity, a ratio semi-log is applied given by the fact that it satisfies the adding-up constraint, i.e. summation of the expenditure coefficient (or share) across commodities would equal total expenditure for the particular household (see, Working, 1943; Leser, 1963; Deaton and Muellbauer, 2007). A ratio semi-log form for expenditure elasticity is shown below
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where 
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is the expenditure share of commodity j for household i (i = ethnic groups), 
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is constant,
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is expenditure elasticity of commodity j for household i and
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is the total expenditures for household i. Adding-up requires that 
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Table 1A displays the percentage differences in the element 
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 of multiplier that related to consumption of commodities between two model versions—using average expenditure propensities and marginal expenditure propensities. The results clearly indicate that the multiplier differences between the two models are considerably large. In total, the model that applies the average expenditure propensities overestimates the consumption effects for all household groups compared to the model that embodies marginal expenditure propensities. The large differences can be found for the consumption of output of services sectors in particular the government services. 
Table 1A. Percentage differences in multiplier between application of AEP and MEP
	 
	RM
	RC
	RI
	RO
	UM
	UC
	UI
	UO
	N-C

	Agriculture, livestock, forestry & fishery
	-4.5
	-4.7
	-3.9
	-4.5
	-6.6
	-7.5
	-6.9
	-5.6
	-32.4

	Mining & utility
	-4.8
	-5.1
	-7.1
	-2.9
	-8.4
	-7.4
	-11.2
	-1.4
	-39.9

	Manufacturing
	1.9
	-0.4
	0.0
	-0.1
	-1.3
	-2.1
	-1.7
	-1.1
	-40.1

	Buildings & constructions
	-8.8
	-10.2
	-10.4
	-3.9
	-11.7
	-10.4
	-15.4
	-1.5
	-53.5

	Wholesale & trade and hotel & restaurant
	-7.4
	-7.2
	-6.9
	-8.1
	-8.8
	-8.6
	-10.0
	-6.9
	-31.7

	Transport & communications
	-6.6
	-13.0
	-15.0
	-8.9
	-8.3
	-11.2
	-9.4
	-8.3
	-36.3

	Financial, real estate & business services
	-10.6
	-8.6
	-10.0
	-5.9
	-11.9
	-10.5
	-13.0
	-7.1
	-37.4

	Other services
	-10.1
	-6.8
	-9.0
	-11.7
	-12.3
	-9.5
	-13.5
	-12.0
	-38.3

	Government services
	-56.1
	-54.6
	-44.4
	-72.6
	-64.3
	-63.5
	-58.6
	-66.0
	-97.4

	Total
	-6.1
	-9.0
	-8.3
	-7.3
	-10.3
	-11.7
	-12.1
	-8.1
	-50.4


Notes: RM=rural Malay, RC=rural Chinese, RI=rural Indian, RO=rural others, UM=urban Malay, UC=urban Chinese, UI=urban Indian, UO=urban others and N-C=non-citizen.

Appendix 2. Financial aid from Department of Social Welfare, Malaysia
Department of Social Welfare is one of the agencies under the Ministry of Women, Family and Community Development. There are a number of financial aid schemes provided by the department that are not depend on the set PLI in Malaysia (e.g. financial aid for elderly people and physical disability workers). The department indicates that there are only two financial aid schemes which related to the PLI, i.e. child benefit and general benefit. These financial aid schemes is only given to the citizenship households who earn income less than the PLI, no matter how far the income is from the PLI. Table 2A summarizes the payment rates and criteria that applied for the both financial aid schemes. 
The poor households will only eligible either the child benefit or general benefit and not both of them, depending on cases. To some extent, the decision on which financial aid that should be given to the households depends largely on the department consideration. For instance, if a household has five children and 3 of them are still under schooling age, then the child benefit may be considered as the financial aid rather than general benefit. In this example, priority is given to the education of the children. There are no ‘standard’ rules that used by the department when the consideration is made. It is depends largely on the evaluation that has been made by the responsible officer and the committee. Other factors that may take into consideration on the financial aid decision are age, number of dependents and housing condition. 

	Financial aid schemes
	Monthly Payment rates (MR)
	Selection criteria

	Child benefit
	- MR 60 per child

- MR 350 for a family that has more than 4 children

	- Unemployed children under 18 years old

- Children studies in school (schooling ages in Malaysia are under 18 years old)

*If the case that there are 5 children under schooling ages in a family and 3 of them are employed, then the department will consider giving the child benefit. 

*If the case that all household members under 18 years old are employed, then the department will consider to give the general benefit



	General benefit
	Vary across states depending on states policies and budgets

- Federal territories 
= MR 80 (per person) – MR 350 (per family)

- Perlis 



= MR 50 (per person) – MR 150 (per family)

- Kedah 



= MR 80 (per person) – MR 350 (per family)

- Pulau Pinang 

= MR 60 (per person) – MR 200 (per family)

- Perak 



= MR 50 (per person) – MR 115 (per family)

- Selangor 


= MR 70 (per person) – MR 175 (per family)

- Negeri Sembilan 

= MR 100 (per person) – MR 200 (per family)

- Melaka 


= MR 140 (per person) – MR 230 (per family)

- Johor 



= MR 50 (per person) – MR 115 (per family)

- Pahang 


= MR 50 (per person) – MR 175 (per family)

- Terengganu 

    = MR 250 (per person) – MR 450 (per family) 

- Kelantan 


= MR 50 (per person) – MR 90 (per family)

- Sabah 



= MR 70 (per person) – MR 175 (per family)

- Sarawak 


= MR 60 (per person) – MR 250 (per family)


	- Unemployed dependents above 18 years old

- Employed dependents but receive incomes less than PLI

*If the case that there are household members who are employed and earn higher than the PLI, they may not be taken into consideration on the decision of the financial aid.


Table 2A. Summary of financial aid schemes in Malaysia.

 Source: Department of Social Welfare (2008)
Appendix 3. Derivation of elasticity of poverty

This section is derived from Kakwani (1993). Let us consider a class of additively separable poverty measures
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where 
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which on using homogeneity property of 
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which is always negative in view of 
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Using (A5), we obtain the elasticity of 
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for 
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	Appendix 4. Estimated sectoral poverty by ethnic groups (%)

　
	Sector 1
	Sector 2
	Sector 3
	Sector 4
	Sector 5

	
	=0
	=1
	=2
	=0
	=1
	=2
	=0
	=1
	=2
	=0
	=1
	=2
	=0
	=1
	=2

	Rural Malay
	29.01 
	8.26 
	3.16 
	0.00 
	0.00 
	0.00 
	5.60 
	0.81 
	0.16 
	13.00 
	2.33 
	0.56 
	10.13 
	1.81 
	0.43 

	Rural Chinese
	11.13 
	2.30 
	0.72 
	0.00 
	0.00 
	0.00 
	0.68 
	0.14 
	0.06 
	1.09 
	0.12 
	0.03 
	1.07 
	0.13 
	0.03 

	Rural Indian
	11.72 
	2.37 
	0.77 
	0.02 
	0.00 
	0.00 
	1.23 
	0.25 
	0.11 
	1.62 
	0.62 
	0.53 
	6.69 
	2.91 
	1.78 

	Rural others
	29.40 
	8.73 
	3.55 
	9.88 
	2.40 
	0.81 
	12.51 
	2.09 
	0.47 
	7.12 
	0.75 
	0.12 
	12.27 
	2.19 
	0.53 

	Urban Malay
	26.63 
	6.43 
	2.03 
	1.62 
	0.65 
	0.54 
	3.62 
	0.77 
	0.29 
	7.99 
	1.14 
	0.21 
	7.09 
	1.03 
	0.20 

	Urban Chinese
	5.69 
	1.13 
	0.35 
	0.00 
	0.00 
	0.00 
	0.73 
	0.23 
	0.15 
	0.52 
	0.08 
	0.03 
	0.93 
	0.25 
	0.14 

	Urban Indian
	7.66 
	0.81 
	0.12 
	0.22 
	0.07 
	0.05 
	1.34 
	0.32 
	0.15 
	2.86 
	0.24 
	0.03 
	2.44 
	0.69 
	0.37 

	Urban others
	23.77 
	6.43 
	2.35 
	0.50 
	0.06 
	0.02 
	8.93 
	1.07 
	0.17 
	7.83 
	0.76 
	0.10 
	9.77 
	2.03 
	0.57 

	Non-citizen
	27.79 
	6.97 
	2.34 
	14.79 
	5.13 
	2.34 
	15.45 
	5.32 
	2.42 
	11.09 
	1.78 
	0.38 
	12.51 
	2.67 
	0.85 

	　
	Sector 6
	Sector 7
	Sector 8
	Sector 9

	
	=0
	=1
	=2
	=0
	=1
	=2
	=0
	=1
	=2
	=0
	=1
	=2

	Rural Malay
	4.82
	0.43
	0.05
	5.86
	0.71
	0.11
	16.56
	4.57
	1.70
	1.58
	0.33
	0.13

	Rural Chinese
	0.00
	0.00
	0.00
	0.29
	0.07
	0.04
	2.09
	0.60
	0.35
	0.91
	0.12
	0.02

	Rural Indian
	0.00
	0.00
	0.00
	0.55
	0.09
	0.03
	0.00
	0.00
	0.00
	0.52
	0.05
	0.01

	Rural others
	7.77
	0.86
	0.13
	3.49
	0.40
	0.07
	3.85
	0.76
	0.29
	2.51
	0.18
	0.02

	Urban Malay
	1.78
	0.21
	0.04
	1.63
	0.41
	0.20
	8.48
	1.57
	0.39
	0.50
	0.09
	0.04

	Urban Chinese
	0.00
	0.00
	0.00
	0.33
	0.13
	0.10
	0.71
	0.13
	0.05
	0.34
	0.14
	0.12

	Urban Indian
	0.00
	0.00
	0.00
	0.02
	0.00
	0.00
	1.03
	0.15
	0.04
	0.07
	0.00
	0.00

	Urban others
	3.36
	0.17
	0.01
	6.71
	1.74
	0.61
	6.76
	0.58
	0.07
	0.75
	0.17
	0.08

	Non-citizen
	10.95
	1.45
	0.25
	3.28
	0.52
	0.11
	24.87
	3.76
	0.74
	18.66
	11.28
	8.87


Source: DOS (2001)
Appendix 5. Detailed microscopic decomposition of agricultural direct effect on rural Malay
Table 5A. Total effect
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	Total

	Institution-induced
	-0.0005 
	0.0000 
	-0.0003 
	0.0000 
	-0.0002 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	-0.0011 

	Factor-induced
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 

	production-induced
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	0.0000 

	Total
	-0.0005 
	0.0000 
	-0.0003 
	0.0000 
	-0.0002 
	0.0000 
	0.0000 
	0.0000 
	0.0000 
	-0.0011 


Source: computed from (31b)

	Table 5B. Institution-induced
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)

	Rural Malay
	30.47
	1.17
	21.53
	0.44
	8.71
	2.20
	1.84
	0.54
	0.61

	Rural Chinese
	0.94
	0.02
	0.40
	0.02
	0.25
	0.05
	0.04
	0.02
	0.00

	Rural Indian
	0.29
	0.01
	0.15
	0.00
	0.05
	0.02
	0.01
	0.00
	0.00

	Rural others
	0.75
	0.01
	0.14
	0.00
	0.09
	0.02
	0.02
	0.01
	0.01

	Urban Malay
	1.16
	0.08
	1.14
	0.02
	0.61
	0.17
	0.17
	0.04
	0.04

	Urban Chinese
	2.44
	0.10
	1.87
	0.08
	1.48
	0.17
	0.28
	0.08
	0.02

	Urban Indian
	0.38
	0.02
	0.41
	0.01
	0.21
	0.05
	0.05
	0.01
	0.01

	Urban others
	0.26
	0.01
	0.12
	0.00
	0.09
	0.02
	0.02
	0.01
	0.00

	Non-citizen
	0.36
	0.02
	0.24
	0.01
	0.12
	0.02
	0.02
	0.00
	0.00

	Company
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Government  
	6.86
	0.37
	5.35
	0.09
	2.71
	0.50
	0.64
	0.15
	0.04

	Total
	43.92
	1.82
	31.37
	0.67
	14.32
	3.21
	3.10
	0.86
	0.73


Source: computed from (31b)
Notes: figures are expressed in percentage of total multiplier in Table 5A
Table 5C. Factor-induced
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	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)

	Labor-rural-Malay-low 
	1.87
	0.01
	0.67
	0.03
	0.20
	0.07
	0.02
	0.02
	0.01

	Labor-rural-Malay-medium
	1.07
	0.02
	1.87
	0.03
	0.45
	0.18
	0.06
	0.04
	0.06

	Labor-rural-Malay-high
	0.08
	0.01
	0.23
	0.02
	0.04
	0.04
	0.06
	0.01
	0.05

	Labor-rural-Chinese-low
	1.78
	0.00
	0.29
	0.04
	0.20
	0.05
	0.01
	0.01
	0.00

	Labor-rural-Chinese-medium
	1.03
	0.00
	0.59
	0.02
	0.38
	0.05
	0.03
	0.03
	0.01

	Labor-rural-Chinese-high
	0.06
	0.00
	0.24
	0.01
	0.08
	0.05
	0.04
	0.01
	0.01

	Labor-rural-Indian-low
	0.68
	0.00
	0.21
	0.00
	0.02
	0.02
	0.01
	0.00
	0.00

	Labor-rural-Indian-medium
	0.25
	0.00
	0.25
	0.00
	0.04
	0.03
	0.01
	0.00
	0.00

	Labor-rural-Indian-high
	0.00
	0.00
	0.03
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00

	Labor-rural-others-low
	1.76
	0.00
	0.11
	0.01
	0.05
	0.02
	0.01
	0.01
	0.00

	Labor-rural-others-medium
	0.78
	0.00
	0.13
	0.00
	0.06
	0.02
	0.01
	0.01
	0.01

	Labor-rural-others-high
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01

	Labor-urban-Malay-low 
	0.28
	0.01
	0.37
	0.02
	0.18
	0.05
	0.02
	0.01
	0.01

	Labor-urban-Malay-medium
	0.26
	0.04
	2.05
	0.04
	0.87
	0.35
	0.20
	0.08
	0.11

	Labor-urban-Malay-high
	0.11
	0.03
	0.50
	0.03
	0.19
	0.16
	0.22
	0.02
	0.09

	Labor-urban-Chinese-low
	1.37
	0.01
	0.96
	0.12
	1.13
	0.10
	0.03
	0.07
	0.00

	Labor-urban-Chinese-medium
	1.89
	0.01
	2.33
	0.13
	2.41
	0.22
	0.29
	0.13
	0.03

	Labor-urban-Chinese-high
	0.74
	0.02
	1.49
	0.06
	0.64
	0.08
	0.38
	0.04
	0.04

	Labor-urban-Indian-low
	0.17
	0.00
	0.28
	0.01
	0.09
	0.05
	0.02
	0.01
	0.00

	Labor-urban-Indian-medium
	0.12
	0.01
	0.66
	0.01
	0.32
	0.08
	0.05
	0.02
	0.01

	Labor-urban-Indian-high
	0.01
	0.00
	0.12
	0.01
	0.04
	0.03
	0.06
	0.01
	0.01

	Labor-urban-others-low
	0.18
	0.00
	0.08
	0.01
	0.07
	0.02
	0.01
	0.01
	0.00

	Labor-urban-others-medium
	0.09
	0.01
	0.12
	0.01
	0.10
	0.03
	0.02
	0.02
	0.01

	Labor-urban-others-high
	0.23
	0.00
	0.02
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01

	Labor-Non-citizen
	1.43
	0.03
	1.13
	0.04
	0.41
	0.05
	0.06
	0.02
	0.02

	Capital-unincorporated business 
	17.15
	1.08
	8.71
	0.08
	5.87
	0.84
	1.29
	0.23
	0.01

	Capital-corporate business
	9.93
	0.63
	5.05
	0.04
	3.40
	0.49
	0.75
	0.13
	0.00

	Total
	43.31
	1.95
	28.49
	0.77
	17.26
	3.11
	3.65
	0.95
	0.51


Source: computed from (31b)

Notes: figures are expressed in percentage of total multiplier in Table 5A

Table 5D. Production-induced
[image: image244.wmf])

'

(

d

)

PP

(

1

)

PP

(

2

)

IP

(

3

j

i

d

M

M

M

d


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

	Sector 1
	19.97
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Sector 2
	0.00
	0.89
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Sector 3
	0.01
	0.00
	52.23
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00

	Sector 4
	0.00
	0.00
	0.00
	0.83
	0.00
	0.00
	0.00
	0.00
	0.00

	Sector 5
	0.00
	0.00
	0.02
	0.00
	14.35
	0.00
	0.00
	0.00
	0.00

	Sector 6
	0.00
	0.00
	0.02
	0.00
	0.00
	4.18
	0.00
	0.00
	0.00

	Sector 7
	0.01
	0.00
	0.06
	0.00
	0.01
	0.00
	4.69
	0.00
	0.00

	Sector 8
	0.00
	0.00
	0.03
	0.00
	0.01
	0.00
	0.00
	1.46
	0.00

	Sector 9
	0.09
	0.00
	0.56
	0.01
	0.12
	0.04
	0.05
	0.02
	0.30

	Total
	20.09
	0.89
	52.93
	0.84
	14.50
	4.23
	4.75
	1.48
	0.30


Source: computed from (31b)
Notes: figures are expressed in percentage of total multiplier in Table 5A









� The SAM multiplier analysis has been highlighted in the World Bank’s toolkit as a useful way of evaluating the poverty impact of alternative policies (see Round, 2003). 


� For mathematical presentation, the accounts of household, company and government are assigned in a set of account but in our analyses we run these three accounts separately. 


� The coverage of the poor households that receive financial aid is very limited. For example, our HIS for 2000 estimates that there are 678, 688 employed households who earn under PLI but the Department of Social Welfare indicates that there are only 72,401 poor households had been registered in their database.


� Recently, Civardi et al. (2010) show that the disaggregated elements in microscopic detail decomposition can be termed into four different effects namely direct-direct effect, direct-indirect effect, direct-indirect effect and indirect-indirect effect.


� The terms of direct and indirect effects that used in this paper may differ than the direct and indirect effects that applied in Civardi et al. (2010). 


� Distribution of income is represented by a Lorenz curve and change in the distribution of income implies a shift in the Lorenz curve. 


� The aggregation scheme that we apply is in line with the aggregation scheme used by the Malaysian government (see Economic Planning Unit, 2006). 


� Given the constraint of sampling coverage in the HIS, a trade-off between the disaggregation of production sectors and of household groups for poverty analysis may not be avoided. We can discover the poverty at very detailed production sectors using an aggregate household but analysis at disaggregated household groups can be achieved with limited production sectors. 


� At aggregated poverty, Thorbecke and Jung (1996) find the similar results that the ranking of sectors based on their total poverty alleviation effect tends to be almost constant across head count, poverty gap and distribution-sensitive measures. 


� On average the poverty rates that calculated from Appendix 4 are follow: Sector 1=19%, Sector 2=3%, Sector 3=6%, Sector 4=6%, Sector 5=7%, Sector 6=3%, Sector 7=2%, Sector 8=7% and Sector 9=3%. 


� Detail decomposition results for the rest of the sectors are available upon request from the authors. 


� For the periods 1971-1990, the economy was driven by the New Economic Policy (NEP) and for the periods 1991-2000, the economy was driven by the National Development Policy (NDP). 
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