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1. INTRODUCTION 

Raising the living standards of the vast majority of the poor is the prime objective of 

development efforts in Bangladesh. Over the years, substantial resources, both 

financial and others, have increasingly been devoted to poverty alleviation 

programmes in realizing the objectives. These have also been supplemented by 

various studies to analyze the poverty profile, to understand the causal factors in 

poverty and to examine and monitor relative efficacy of alternative sectoral 

interventions in alleviating poverty. However, the focus of most of these studies is 

limited within a micro framework based on sample surveys. In this paper, a macro 

framework has been adopted to perform alternative simulations and analyze their 

poverty alleviation impacts. A social accounting matrix (SAM) constructed for 

1992/93, served as the data base for the analysis (CIRDAP 1997). The novelty of 

the approach is that it uses a general equilibrium framework which enables the 

estimation of direct and indirect impacts of exogenous shocks. The decomposition of 

the multipliers into direct and indirect effects provides information on causal 

linkages underlying the structure of the economy. 

Like any other modelling system, the SAM has its own limitations. The SAM 

multipliers may overestimate the adjustments to exogenous shocks. They do not 

allow substitutions, and there is no room for price effects. It does, however, correctly 

estimate the interdependence between production and primary and secondary 

distribution of income (Adelman and Robinson 1989). 

The remainder of the paper is organised in five sections. Section 2 shows the 

derivation of SAM multipliers. The results of accounting multipliers are briefly 

discussed in Section 3. Poverty measures and their association with accounting 

multipliers are established in Section 4. The simulation results are discussed in 

Section 5. Section 6 presents the concluding observations and some policy options. 
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2. SOCIAL ACCOUNTING MULTiPLIERS FOR BANGLADESH 

One of the uses of the SAM is to generate impact multipliers of socio-economic 

linkages on the basis of an accounting model which can depict, among other things, 

the sectors with large linkages on which development policy can focus. The SAM 

model analyses these linkages within a general equilibrium framework that enables 

the estimation of direct and indirect impacts of exogenous shocks. The computation 

of these linkages provides insights into the level of complexity of the economy. On 

the other hand, the decomposition of the multipliers into direct and indirect effects 

shows information on the causal linkages underlying the structure of the economy. 

A SAM multiplier model is an extension of the input-output type fixed priced 

demand driven model with the addition that the SAM model takes into account the 

structure of factor income and its distribution across institutions along with 

production structure of the economy. The degree of linearity assumptions increases 

with the extension of input-output table into a SAM. In the SAM model, the average 

tax rate, savings rate, investment expenditure, the distribution of value added 

among factors, and the sectoral composition of consumption are assumed to be 

fixed. A SAM model is very much a general equilibrium model satisfying the "Walras 

Law" (e.g., the excess demand is zero) along with maintaining the major macro 

balances and allowing a "Keynesian" closure. 

To move from a SAM to a model structure requires that each account should be 

designated as an endogenous or exogenous account. Generally, the government, 

the capital, and the rest of the world accounts are treated as exogenous on the 

assumption that spending decisions of the government, investment decisions of the 

firms, exports and inflows of foreign capital are externally determined. The model 

thus becomes " Keynesian" as supplies are assumed to adjust to demand. The 

treatment of some accounts as exogenous basically closes the model. 
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For the purpose of derivation of SAM multipliers, the data SAM is presented 

schematically separating the endogenous accounts and consolidating the 

exogenous accounts into one aggregate (Table 1). 

Table 1: Schematic Presentation of Data SAM 

Matrix shows generation of value 

sectors. Depicts the distribution of 

reveals the expenditure patterns of household groups. shows the 

interdependence among sectors i.e. the input-output transactions matrix. The 

remaining accounts e.g. government, corporate, rest of the world, and capital 

accounts are treated as exogenous and are consolidated into one account classified 

here as the "other" account. Rest of the accounts are called leakages. The next 

step is to obtain coefficient matrices dividing each elements of the SAM, S11 by 

the corresponding column totalY. 

AL-I? Technical Paper 2 

Factor Household Activities Others A/C Total 

Factor 0 0 S13 0 Y1 

Household S21 0 0 S24 Y2 

Activities 0 S32 S34 Y3 

Others NC 0 S42 Y4 

Total Y1 Y2 Y3 Y4 

(1) 

added for nine factors by eleven production 

household income from factors. Matrix 



0 0 A:1 Yi Xi 

A:] 0 0 Y: X: 
I = + (2) 

0 A:: Y3 X: 

0 A4: A4: Y4 X4 

Separation of endogenous accounts from leakages yields the following equation 

0 A: y] xI 
0 0 Y: X: 

* + (3) 
A:: Y: 

and Y4 = A42Y2+A43Y3+X4 (4) 

Aggregating the exogenous accounts into one vector X, defining the total incomes 

of the endogenous accounts as vector Y, and the transactions of the endogenous 

accounts relative to total income as matrix A leads to the following model solutions: 

(5) 

Where M is the aggregate multiplier matrix. Equation 5 can be written as: 

(6) 

where I is the initial impulse or identity multiplier (unit increase); T is the transfer 

multiplier; 0 is the open-loop multiplier; and C is the closed-loop multiplier. The 

aggregate M matrix is decomposed into three matrices. That is 
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M - (7) 

where, M (I A) is the direct multiplier. It captures effects of transfers within 

accounts. M, (1 + + A) is the indirect or circular multiplier. It indicates how 

an exogenous injection into the economy will result in endogenous demand which 

circulate back to increase incomes beyond the size of the intial injection. 

(I — A3) is the cross multiplier which captures the effects of an exogenous 

injection into one part of the economy on other parts. 

The additive decomposition of aggregate multiplier can also be written as: 

-I); (M, - I) M and (M. -J).!vI. •M (8) 

Detailed derivation of SAM multipliers is provided in Appendix 1. 
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3. COMPUTATION OF ACCOUNTING MULTIPLIERS AND THEIR IMPLICATIONS 

Direct, indirect and cross effects and finally total multipliers for 30 accounts have 

been computed following the methodology of multiplier derivation discussed in 

Section 2. Furthermore, transfer effect multipliers, open-loop multipliers and closed- 

loop multipliers are also calculated using the information of derived direct, indirect 

and cross effect multipliers. Detailed results of multiplier computation and 

subsequent decomposition of total multipliers are presented in Appendix 2 (Table 1 

to Table 7). For the purpose of brevity of discussion, the aggregate values of the 

multipliers decomposed into different types of effects are presented in Table 2. 

Values in column M give the sum of the columns I rows of the aggregate multiplier 

matrix; I, T, 0, and C denote the sum of the column I rows of the unit matrix of initial 

impulse, the matrix of transfer multiplier, the matrix of open-loop multiplier, and the 

matrix of closed-loop multiplier. 

MAP Technical Paper Series 2 6 



Table 2 : Decomposition of Total Multiplier Effects 

Column Total Row Total 

Description M I T 0 C M I T 0 C 

Administrative 9.025 1.000 0.000 2.281 5.744 2.768 1.000 0.000 0,629 1.139 

Service 9.145 1.000 0.000 2.303. 5.843 6.851 1.000 0.000 2.108 3.743 

Agri-Hired 8.649 1.000 0.000 2.209 5.440 5.552 1.000 0.000 0.916 3.637; 

Agri-FLSF 8.687 1.000 0.000 2.221 5.466 4.392 1.000 0.000 0.684 2.708 

Agri-FLLF 8.693 1.000 0.000 2.225 5.468 5.382 1.000 0.000 0.877 3.505 

Workers-Skilled 8.437 1.000 0.000 2.176 5.261 3.821 1.000 0.000 0.791 2.030 

Workers-Semi 9.663 1.000 0.000 2.407 6.257 1.589 1.000 0.000 0.200 0.389 

Workers-unskil 8.684 1.000 0.000 2.224 5.459 1.629 1.000 0.000 0.191 0.437 

Capital 7.912 1.000 0.000 1.993 4.919 26.789 1.000 0.000 6.118 19.671 

PHH 6.522 1.000 0.000 1.555 3.967 9.754 1.000 0.000 2.195 6.559 

SHH 7.673 1.000 0.000 1.896 4.777 11.035 1.000 0.000 2.109 7.926 

AGRL 8.850 1.000 0.000 2.208 5.642 6.012 1.000 0.000 1.550 3.462 

AGRSF 8.493 1.000 0.000 2.071 5.422 7.063 1.000 0.000 1.535 4.528 

AGRLF 8.243 1.000 0.000 2.027 5.216 16.977 1.000 0.000 4.570 11.407 

PTWSK 6.002 1.000 0.000 1.408 3.593 4.439 1.000 0.000 1.091 2.348 

PTWSS 5.750 1.000 0.000 1.331 3.419 2.538 1.000 0.000 0.553 0.984 

PTWUS 8.820 1.000 0.000 2.207 5.613 6.035 1.000 0.000 2.290 2.745 

Food Grains 8.782 1.000 0.480 1.709 5.594 16.330 1.000 0.181 4.081 11.068 

OtherAgriculture 1.000 0.415 1.779 5.799 19.922 1.000 0.867 4.811 13.244 

Prossed Food 6.593 1.000 0.882 1.094 3.616 8.192 1.000 0.344 1.834 5.013 

Clothing 4.285 1.000 0.673 0.603 2.009 5.166 1.000 0.928 0.838 2.401 

Export Industries 7.606 1.000 1.245 1.241 4.119 2.420 1.000 0.140 0.319 0.962 

Other Industries 5.990 1.000 0.957 0.942 3.091 14.606 1.000 2.563 2.880 8.163 

Machinery 2.740 1.000 0.341 0.324 1.076 4.664 1.000 0.547 0.795 2.322 

Construction 7.896 1.000 1.134 1.357 4.405 2.053 1.000 0.140 0.234 0.678 

Education 10.004 1.000 0.042 1.972 6.989 1.582 1.000 0.000 0.137 0.445 

Health 8.820 1.000 0.505 1.664 5.650 1.726 1.000 0.000 0.188 0.537 

Services 8.574 1.000 0.268 1.697 5.609 20.240 1.000 1.232 4.597 13.411 
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The vector of the sum of column gives the "backward" linkages of the sector 

and envisages the measure of the opportunities offered to suppliers arising from 

marginal changes in final demand. On the other hand, the vector of the sum of row 

gives the "forward" linkages or the impact of changes in supply on output of the 

using sectors. The ranking of various sectors according to the degree of linkage 

(backward and forward) with the rest of the economy is provided in Table 3. 

Table 3: Ranking of Accounts by Highest Multiplier Effect 

Note : Table 3 is derived from Table 2. 

Backward linkage is the strongest for the education sector, followed by other 

agricultural sector. On the other hand, the largest "forward" linkage multipliers, 

which capture the total effect on each account of a unit change in all endogenous 

accounts, are found in services sector and other agricultural sector. 

AL4P Technical Paper Series 2 

Sum of column Elements Matrix M 

Education Sector 

Sum of Row Elements Matrix M 

Workers-Semi Skilled Factor 
Service Factor 
Administrative Factor 
Other Agriculture Sector 
Agricultural Labour Household 
Health Sector 
Workers Unskilled Household 
Food Grains Sector 

Capital Factor 
Serivces Sector 
Other Agricultural Sector 
Agri- Family Labour Large Farm Household 
Food Grains Sector 
Other Industries Sector 
Serivce Household 
Professional Household 
Processed Food Sector 
Agricultural Small Farm Household 
Service Factor 
Workers-Unskilled Household 
Agricultural Labour Household 
Agri-Hired Labour Factor 

Agri-Family Labour Large Farm Factor 
Agri-Family Labour Small Farm Factor 
Workers-unskilled Factor 
Agri-Hired Labour Factor 
Services Sector 
Agricultural Small Farm Household 
Workers-Skilled Factor 
Agricultural Large Farm Household 
Capital Factor 
Construction Sector 
Service Household 
Export Industries Sector 
Prossed Food Sector 
Professional Household 
Workers-Skilled Household 
Other Industries sector 
Workers-Semi Skilled Household 
Clothing Sector 
Machinery Sector 

Agri-Family Labour Large Farm Factor 
Clothing Sector 
Machinery Sector 
Workers-Skilled Household 
Ag ri-Family Labour Small Farm Factor 
Workers-Skilled Factor 
Administrative Factor 
Workers-Semi Skilled Household 
Export Industries Sector 
Construction Sector 
Health Sector 
Workers-unskilled Factor 
Workers-Semi Skilled Factor 
Education Sector 



4. POVERTY MEASURES AND ASSOCIATION WITH ACCOUNTING 

MULTIPLIERS 

One of the aim of this study is to analyse the poverty alleviation effects of policy 

interventions applying the information of accounting multipliers and selected poverty 

measures. Accordingly, in order to establish linkage between a poverty measure 

and accounting multiplier, we have adopted the FGT measures of poverty proposed 

by Foster, Greer and Thorbecke (1984). According to the FGT measures, 

deprivation depends on the distance between a poor household's income and the 

poverty line, not the number of households that lie between a given income and 

poverty line. The measures satisfy the monotonicity and weak transfer axioms of 

Sen (1979) and the transfer-sensitivity axiom of Kakwani (1980). The FGT index has 

an additional property of decomposability, i.e. overall poverty can be written as a 

weighted sum of the sub-group poverty indices, the weights being the fraction of 

population accounted for by each group. This decomposability property has led us 

to adopt the FGT measures which are suitable for groupwise poverty analysis. The 

FGT Index is 

Pa = (1/nZa) (9) 

where 'Z' is the poverty line, is the income of the household below the poverty 

line and n' is the number of households in a particular household group (e.g., 

occupational class), a may take the value 0, 1 and 2 and above. When a = 0, P0 

becomes the head-count ratio and when a = 1, P1 is the income-gap measure and 

for a = 2, P2 becomes a distributional-sensitivity measure. a can be viewed as a 

measure of poverty aversion. 

The poverty sensitivity is determined by the elasticity of the poverty measure with 

respect to mean income for the occupational groups, and their growth rates. The 

change in poverty measure is thus: 

IL-i? Tech,i/cal Paper Series 2 9 



I ) = (dY I Y,) (10) 

where fl(ij is the elasticity of poverty measure with respect to mean income of 

each household group i resulting from an increase in the output f. Now the increase 

in the mean income has to be linked with the accounting multiplier We have 

discussed this multiplier in Section 2. Now our focus is on that part of the multiplier 

matrix that links production activities (e.g. account 3) to household groups (e.g. 

account 2). More specifically this would be captured by matrix M23 which relates 

production activities to household groups. The can be decomposed into two 

effects, the distributional effects and the inter dependence effects. 

M,1 (11) 

The distributional effects (D1) shows the indirect impacts of a change in output of 

the production sectors on the incomes of the eight household groups. The 

distributional effect can be explained in the following way. One unit of additional 

demand for a given output will increase the demand for other intermediate inputs (I- 

A33) as well as factors of production A13. The additional income generated by factors 

of production will flow into the household groups according to their participation in 

the production process (A21). Hence, in our case D23 = A21 A13 (l-A33)1. The inter- 

dependence effects capture the initial first round of spending and subsequent 

rounds of responding by household groups. This is the same as the close-loop 

effect or indirect effects as mentioned in Section 2. Thus multiplier M73 can be 

specified as 

M23 = R22 D23 (12) 

Kakwani (1993) provides the computation of elasticities for various povert\ measures with respect to mean 

inCOme, for P is the percentage of poor who cross the poverty line as a result of 1 percent growth in the 

mean income. for P1 and P: is - / P,, for 0. which will always be negative because is 

monotonically decreasing function of 
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If is an element of M23, it can be decomposed multiplicatively. = where 

is an element of or rJ = I The accounting multiplier assures an unitary 

marginal expenditure proportion i.e. the average propensity is equal to the marginal 

propensity. Hence equation (5) can be written as: 

dY = (13) 

Therefore, equation (10) becomes 

= (dX1 I Y) (14) 

The group-wise poverty alleviation effects can be aggregated to get overall 

poverty alleviation effects. According to the FGT's additive axiom. 

PaJ = (n I n) 

= (dPauj I Pajj ) (Z-Yk) Z)U I (15) 

q is the number of poor in the ith group and is for the whole economy. The 

second term of equation (15) implies the poverty share of household group i out of 

total poverty, i.e. 

Then, 

I 
= I sai (16) 

Combining equations (10) and (16) we have 
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(dP(Lj I = (dXi / Y) (1 7) 

We can use the multiplier decomposition, m11 = to find out the rout of poverty 

alleviation effects through the multipliers. Then equation (17) becomes 

I Paj) = (dXi I Y1) (18) 

The term sa = m(XIJ may be defined as the "effective distributional effect' and the 

term (dXi I Y) = qaij may be denoted as the "poverty sensitivity effecf'. The 

"poverty alleviation effects" of an increase in the output of sector / Paj), is a 

product of two components: (i) the mean-income change of the poor across all 

household groups (m(J.J); and (ii) sensitivity of the selected poverty measure. 
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5. ANALYSIS OF SIMULATION RESULTS 

Numerous studies have estimated the extent of overall poverty in Bangladesh 

without explicit consideration of poverty levels for households classified either by 

income groups or by occupational categories. In the present study, we have 

estimated the extent for poverty by eight household groups classified by their main 

occupations. Unpublished tables obtained from the "Household Expenditure 

Survey, 1991/92" of the BBS were used to estimate poverty level for each of the 

eight household groups using the "FGT" measure of poverty. The HES tables 

provide the profiles of 16 income groups by 31 occupational categories. These 31 

categories are then aggregated into eight household groups following a mapping 

procedure (CIRDAP 1997). Poverty lines for each of the eight household groups are 

calculated using the information of per day per capita poverty line expenditure (in 

Taka) on food (Ravallion and Sen 1996), number of days in a month, and size of 

household of each household group. The estimated poverty line for food for each 

household group is presented below: 

PL P1)FEDMHS (19) 

where, PDFE denotes per day per capita expenditure on food (in Taka), 

DM depicts number of days in a month (30, days), 

HS size of each household group. 

The estimated poverty line for food is then augmented for non-food basic items by 

an adjustment factor which is assumed to be 30 percent of the poverty line 

expenditure for food. The estimated poverty lines along with the profiles of the 

household groups are shown in Appendix 3 (Table 8). The incidence of poverty is 

then estimated using the household specific poverty lines. 
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Table 4: Measurement of Household Poverty in Bangladesh 

Household Poverty Measure Group Poverty Share out of Total 

Poverty 

Elasticity of Poverty with Respect to 

Mean Income Change 

Head Count Poverty 

Gap 

Squared 

Poverty 

Gap 

Head Count Poverty 

Gap 

Squared 

Poverty 

Gap 

Head Count Poverty 

Gap 

Squared 

Poverty 

Gap 

Professional 0.188 0038 0.012 0.024 0.016 0.013 -3.47 -2.00 -2.00 

Service 0.479 0.157 0.065 0.156 0.209 0.253 -1.21 -1.75 -2.00 

Agricultural Labour 0.717 0.251 0.107 0.298 0.291 0.248 -0.60 -0.97 -1.47 

Small Farmer 0.565 0.155 0.061 0.137 0.120 0.107 -0.99 -1.21 -1.57 

Large Farmer 0.401 0.100 0.038 0.214 0.206 0.216 -1.39 -1.45 -1.67 

Workers-Skilled 0.431 0.152 0.071 0.037 0.047 0.058 -1.08 -1.63 -2.09 

Semi-Skilled 0492 0125 0049 0.021 0.017 0.015 -0.94 -1.52 -2.18 

Unskilled 0.591 0.160 0.072 0.114 0.093 0.091 -0,53 -1.04 -1.78 

All Household 0.483 0.142 0.059 1.00 1.00 1.00 

The extent of household poverty under three alternative measures; head-count 

ratio, poverty gap, and squared poverty gap, are provided in Table 4. It is observed 

that, under all three measures, the extent of poverty is the highest for agricultural 

labour households, followed closely by unskilled workers households and small 

farmer households. The poverty level is the lowest for the professional 

households. The Poverty Monitoring Survey 1996" conducted by Bangladesh 

Bureau of Statistics reports poverty levels by six household groups. The household 

classification, however, is somewhat different from our classification. What is 

relevant is, in line with our findings, the lowest poverty level is reported for 

professional households and the highest for the petty traders or labour household 

groups (Hossain 1997). Table 4 also reports the elasticity of poverty reduction with 

respect to changes in mean income. Since such elasticity estimates are not 

available for Bangladesh these values are obtained from Kakwani (1993) with some 

adjustment. The elasticity values are reported for the eight household groups under 

three poverty measures. 

IVIAP Technical Paper Series 2 14 



A ten percent increase in output of each of the eleven sectors has been taken to 

analyse the impact of sectoral changes in output on incidence of poverty. More 

specifically, the simulation is conducted to find out relative strengths of the eleven 

sectors in terms of five effects; effective distributional effects, interdependence 

effects, fixed priced or accounting multipliers, poverty sensitive effects, and the 

poverty alleviation effects. The simulation results are presented in Table 5. It shows 

the impact of a ten percent increase in sectoral outputs on five effects under three 

measures of poverty. 

The effective distributional effects show the distributional consequences on 

household income through changes in returns of primary factors and participation of 

household groups in the production process. The effective distributional effects 

appear to be largest for the social sectors (e.g. education and health) followed by 

services sector and the two agricultural sectors. 

The interdependence effects which capture the first round effects of spending and 

subsequent rounds of responding are, on the other hand, the largest for the two 

agricultural sectors and the food processing sector. These sectors are followed by 

manufacturing, construction and services sector. The interdependence effect is, 

however, the lowest for the social sectors. The observed interdependence effects 

and their inclination towards the food and agricultural sector is a reflection of the 

household expenditure patterns where the largest share of household resources are 

spent. Since household expenditures on education and health sectors are low, the 

implied interdependence effects are also small. 

The accounting multipliers depict the ultimate impact on household income 

distribution taking into consideration all the first round and subsequent rounds (i.e. 

general equilibrium impacts) of interaction among economic factors, institutions, and 

production sectors due to the initial intervention on sectoral output. The accounting 

multipliers are also observed to be the largest for the social sectors, followed by 

service sector and the agricultural sectors. This suggests that, out of an initial 

equivalent intervention on these eleven sectors, relatively more income would 

accrue to households from the social sectors, service sector and agricultural 

sectors. 

Poverty sensitive effects which take into account changes in income of the 

households and the corresponding elasticity of poverty reduction with respect to 

mean-income change, are also found to be the largest for the social sectors, 

followed by service sector, and the agricultural sectors. 
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Finally the poverty alleviation effects of an initial equivalent intervention on the 

eleven production sectors are also estimated. Like most of the other effects, the 

poverty alleviation effects are also observed to be the largest for the education 

sector, followed closely by the health sector. Other sectors which are significant 

in terms of poverty alleviation effects are service sectors, and the two 

agricultural sectors. Relatively less poverty alleviation effects of the agricultural 

sectors tend to indicate that scope of growth of output and factor incomes are 

limited in these sectors compared to the social sectors. The extent of poverty 

alleviation are small in the remaining sectors which are predominantly 

manufacturing industries. The effective distribution effects of the manufacturing 

sectors are small which may have unfavourable implications on poverty 

alleviation effects. The ranking of the poverty alleviating sectors along with the 

intensity of effects are shown in Table 6. 

Table 6: Ranking of the Poverty Alleviating Sectors 

Sectors Poverty Measures 
Head-count 

Ratio 
Poverty Gap Squared Poverty Gap 

Education 1.554 1.760 2.345 
Health 1.177 1.344 1.792 
Service 1.124 1.280 1.702 
Other Agriculture 1.090 1.259 1.663 
Food Grain 1.036 1.204 1.586 
Construction 0.846 0.967 1.280 
Export Industries 0.789 0.892 1.172 
Processed Food 0.689 0.780 1.024 
Other Industries 0.602 0.686 0.909 
Clothing 0.393 0.439 0.576 
Machinery 0.211 0.238 0.314 
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It is observed from Table 6 that education sector has the highest poverty 

alleviation effects and the extent of poverty alleviation ranges from 2.345 under 

poverty sensitive measure to 1 .554 under the head-count measure. The domain 

of poverty alleviating effects under the health sector ranges from 1.792 to 1 .117. 

In the case of service, the range is between 1.702 to 1.124. The poverty 

alleviation effects ranges from 1.663 to 1.090 and 1.586 to 1.036 under other 

agriculture and food grain sector respectively. These results tend to suggest that 

the poverty alleviation effects under different sectors as well as under 

alternative poverty measures would be significantly varied. For instance, an 

intervention of equal size is likely to produce very large impact in the case of 

education sector compared to the services sector. Under the head-count 

measure, this impact is 55 percent in the case education while in the case 

services sector it is only 12 percent. On the other hand, the lowest poverty 

alleviation effects are observed for the machinery sector. The extent of poverty 

alleviation effects of this sector ranges from 0.314 to 0.211 only. 
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6. CoNcLusioNs AND POLICY OPTIONS 

In this paper, poverty alleviation effects of an initial exogenous increase in 

sectoral output are analysed within a macro framework. The SAM constructed for 

1992/93 served as the data base for such an analysis. 

Direct, indirect and cross effects and total multipliers for 30 accounts have 

been computed. Furthermore, transfer effect multipliers, open-loop multipliers 

and closed-loop multipliers are also calculated using information of derived 

direct, indirect and cross effect multipliers. The largest multiplier impact has 

been observed for the education sector. More specifically, total multipliers 

effects, and the cross-loop effects are the largest for this sector. This sector is 

followed by other agricultural sector. 

Backwards and forward linkages are also calculated. Backward linkages are 

the strongest for the education sector, followed by other agricultural sector. On 

the other hand, the largest "forward" linkage multipliers, which capture the total 

effect on each account of a unit change in all endogenous accounts, are found in 

services sector and other agricultural sector. 

Simulations are carried out to examine the efficacy of different sectors on 

distribution of household income, and poverty alleviation effects. The effective 

distributional effects appear to be the largest for the social sectors (e.g. 

education and health) followed by services sector and the two agricultural 

sectors. The interdependence effect is, on the other hand, the largest for the two 

agricultural sectors and the food processing sector. The interdependence effect 

is the lowest for the social sectors. 

MA f' Technical Paper Series 2 19 



Poverty sensitive effects which take into account changes in income of the 

households and the corresponding elasticity of poverty reduction with respect to 

mean-income change, are also found to be the largest for the social sectors, 

followed by service sector, and the agricultural sectors. 

Finally, the poverty aUeviation effects of an initial equivalent intervention on 

the eleven production sectors are also estimated. The poverty alleviation effects 

are also observed to be largest for the education sector, followed closely by the 

health sector. The extent of poverty alleviation are small in other sectors which 

are predominantly manufacturing industries. 

This analysis suggests a very clear, and strong option for the policy makers in 

Bangladesh that the social sectors deserve priority to eradicate poverty. The 

results of the SAM based general equilibrium analysis aptly reiterates the 

perceptions and demands for human resources development interventions in 

poverty alleviation programmes through increased in vestments in the social 

sectors to create conditions under which the poor can participate and take 

advantage of the growth process 

In this regard it is relevant to note the quality aspects of social sector 

development (e.g., education and health programmes) as well as their 

sustainability. For instance, in the case primary education, a high enrolment rate 

is not enough. What is needed is to ensure its sustainability and development of 
linkages of education with productive activities in order to enhance the 

capabilities of the poor to exploit opportunities to increase their access to 

employment and income. 
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DERIVATION OF SAM MULTIPLIERS 

Step 1: Schematic Presentation of SAM 

Appendix 1 

Factor Household Activities Others A/C Total 

Factor 0 0 S13 0 Y1 

Household S21 0 0 S24 Y2 

Activities 0 S32 S33 S34 Y3 

Others AIC 0 S42 S43 S44 Y4 

Total Y1 Y2 Y3 Y4 

Step 2: Derivation of SAM Coefficient Matrix 

SI' 

Yi 0 0 A13 Xi 

A21 0 0 Y2 X2 
= * + 

Y3 0 A3: A33 X3 

0 A42 A43 Y4 X4 
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Step 3: Separation of Endogenous for Leakage 

0 0 Yi Xi 

A21 0 0 X2 
= + 

Y3 0 A33 X3 

and Y4 

Step 4: Further Breakdown of Endogenous Accounts 

0 0 0 0 0 Yi Xi 

Y2 0 0 0 A21 0 0 Y2 X2 
= * + * + 

0 0 A33 0 A32 0 Y3 X3 

Step 5: Derivation M1 Matrix 

JO 0 0 0 A13 Xi 

01 0 A2i 0 0 X2 

= 0 0 (I—A33)1 
* 

0 A32 0 + 

Final Term of the RHS is M1 Matrix 

io 0 

01 0 
i.e 

0 (I— A33)1 
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Step 6: Derivation of M2 Matrix 

M2 is defined as M2 = (1+ A° + A°2) 

o o A13* 

A° 
= A21* 0 0 

o A32* 0 

Where, 
A13* = A13 

A21* = A21 

A32* = (I—A33y1. A32 

0 0 A13* 0 0 

A°2 
= A21* 0 0 * 

A21* 0 0 

0 A32* 0 0 A32* 0 

0 0 

A°2 = 0 0 

A32*A21* 0 0 

MAP Technical Paper Series 2 24 



So that M2 can be written as 

I A13*A32* A13* 

M2 = A21* I A21*A13* 

A32*A21* A32* I 

Step 7: Derivation of M3 Matrix 

M3 = (I-A°3)' 

Where, 

A°3 = A°2 * A° 

A13*A32*A21* 0 0 

A°3 = 0 A21*A13*A32* 0 

0 0 A32*A21*A13* 

0 0 

M3 = 0 (I_A22*)1 0 

0 0 (I_A33*)1 

MAP Technical Paper Series 2 25 



Where, 

A *— A *A *A * 

A22*= A21 *A*A* 

A *— A *A *A * 

— 

Step 8: Aggregate Multiplier 

M = M3.M2.M1 

= I + (M1-I) + (M2-I) M1 + (M3-I) M2. M1 

Where, 

I = Initial singular matrix! identity matrix 

(Mi-I) = Transfer matrix 

(M2-I). M1 = Open loop matrix 

(M3-I). M2. M1 = Closed loop matrix 

MAP Technical Paper Series 2 26 
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Table 8: Profiles of the Household Groups 

Appendix 3 

Size 01 

Household 
Mean 

Income 
No. ol 

Households 

0/ o 

Household 
Estimated 

Poverty 
Line 

Professional 5.61 4543 1161926 6.37 2744 

Service 5.74 3632 3030949 16.60 2810 

Agricultural Labour 4.51 1667 3858512 21.14 1921 

Small Farmer 5.15 2337 2255505 12.36 2193 

Large Farmer 6.22 3544 4974600 27.25 2649 

Skilled 5.16 2935 786929 4,31 2522 

Semi-Skilled 5.11 2561 398146 2.18 2177 

Unskilled 4.88 2271 1788247 9.80 2080 

All Household 5.41 2902 18254814 100 2387 
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CIRDAP 

The Centre on Integrated Rural Development for Asia and the Pacific (CIRDAP) is a 

regional, inter-governmental, autonomous Institution, established in July 1979 at 

the initiative of the countries of the Asia-Pacific Region and the Food and Agriculture 

Organization (FAO) of the United Nations with support from several other UN bodies 

and donors. Its member countries include Afghanistan, Bangladesh (Host State), 

India, Indonesia, Lao PDR, Malaysia, Myanmar, Nepal, Pakistan, the Philippines, Sri 

Lanka, Thailand and Vietnam. 

The main objectives of CIRDAP are to (I) national action; (ii) promote regional 

cooperation, and (lii) act as a servicing ihstitutlon for Its member countries for 

promotion of Integrated rural development through research, action research, pilot 

project, training and information dissemination. Amelioration of rural poverty in the 

Asia-Pacific region has been the prime concern of CIRDAP, The Centre is committed 

to the WCARRD Follow-up Programmes. The programme priorities of CIRDAP are set 

under four areas of concern: (1) agrarIan development; (2) instltutlonal/ 

infrastructurai development; (3) resource development including hum an resources; 

and (4) employment. 

Operating through designated Contact Ministries and Link Institutions in member 

countries, CIRDAP promotes technical cooperation among nations of the region. It 

plays a supplementary and reinforcing role in supporting and furthering the 

effectiveness of integrated rural development programmes in the Asia-Pacific region. 




