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A Social Accounting Matrix for the
Agricultural Sector of Pakistan
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1. INTRODUCTION

The purpose of this paper is to analyse the effect of alternative agricultural
policies on production, consumption and income distribution within a social ac-
counting framework. This is done by applying the social accounting multiplier
analysis on the agricultural SAM for Pakistan for the year 1979-80. The paper
focuses attention on the agricultural production sector, the related food producing
industrial sectors and food consumption sectors, which are represented in the agri-
culture SAM by disaggregated accounts, while all the other production sectors in the
economy have been aggregated into a single account.

The paper is organized as follows: The SAM for the agricultural sector of
Pakistan is presented in Section 2, followed by a discussion of multiplier decomposi-
tion in Section 3. Section 4 presents the results of the multiplier analysis and
Section S gives a summary of the main results.

2. A SAM FOR THE AGRICULTURAL SECTOR OF
PAKISTAN FOR 1979-80

The SAM for Pakistan’s agricultural sector consists of the following main ac-
counts: Wants account; Factors accounts; Institutions accounts; Activities accounts
and an exogenous account which contains the flows of sectoral exports minus
competitive imports, investments, net income transfers from the rest of the world
and a government account. In addition, there is an exogenous account representing
savings, indirect and direct taxes. Schematically, this is shown in Table 1 where the
entries in the table denote matrices and vectors.

The flows of the endogenous accounts of the agricultural SAM are presented
in Table 2. Rows and columns W, to W, in Table 2 give the wants accounts, which

*The authors are Senior Lecturer at the Institute of Social Studies, The Hague, Holland, Senior Research
Economist and Staff Economists, respectively at the Pakistan Institute of Development Economics, Islamabad.
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denote the household consumption expenditure on various commodity items. The
factors accounts (row and columns F, to F“) record the receipts of factor incomes
and their disbursement over various spending institutions. The institutions accounts
(rows and columns 120-130) highlight the divisions of the household sector into
various household groups. The receipts and expenditures of the institutions accounts
are recorded in row and column 20 to 30 respectively, while the activities accounts
(row and columns S, to S,; ) record the input-output production flows, which have
been obtained by aggregating the PIDE Input-Output Table for 1975-76.

The exogenous accounts consist of the government account, the capital ac-
count and the rest of the world account. These accounts include indirect taxes, sub-
sidies, payments of pensions, savings, investment, exports and imports.

3. DECOMPOSITION OF SAM MULTIPLIERS

The SAM-multiplier model is developed along similar lines as the traditional

input-output model with the difference that the SAM-multiplier model takes account
of the structure of production as well as factor income and its distribution across
household groups and other spending institutions.

Mathematically, the SAM-multiplier model can be represented by the following
matrix equation:

y==Ay+Xx ... )

where

A is the matrix of endogenous accounts consisting of elements shown by the
A i matrices in Table 1,

X is the vector of exogenous outgoings, and
y is the vector of row totals.

Equation (1) can be rewritten as:

y=MXx )
where

M, is the matrix of aggregate multipliers.

Following Pyatt, G. and A. Roe (1977) we can rewrite Equation (1) as
y =A% + (-A)'x ... ()

where

A = matrix of diagonal elements of the exogenous accounts in Table 1,
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(]—fi)'—' the transfer multiplier, denoted by M,’,which represents the total
production effects arising from changes in final demand, and

A* = (-A)! (4-A).
Substituting for (]—fi ) and solving Equation (3) we get
y = ([-4%" T M X . 4

We have shown elsewhere [I. Havinga, K. Sarmad et al, (1987)] that the matrix
(I-A* can be split into two commutative submatrices denoted by M, and M,
such that if

I-A"7' = (#A* + 4% + 4*°) (I-A*4)* then
U-A*) = (HA*+ A + AR (HAY + A%+ + A" =M, M,

where

M; measures the open loop effect, and M; measures the closed loop effect.
We have also shown that the commutative nature of M, and M, does not affect the
aggregate multiplier matrix M ,» and that the actual path’of the impact of exogenous
changes in X on y remains the same.

4. RESULTS

Aggregate Multipliers

Table 3 reports the aggregate SAM multipliers (the matrix M ,) Rows 1 to 8
show the total impact of an exogenous change in the demand in each of the eight
agricultural sectors on consumption. The wheat sector has slightly higher impact
multipliers as compared to the other agricultural sectors. In general, the impact
multipliers show that the food sectors have greater potential for generating higher
growth rates as compared to non-food sectors.

Rows 10 to 11 reflect the total impact of an exogenous change in demand in
each of the eight agricultural sectors on the pattern of income distribution. Income
changes have been normalized by the total change and reported in Table 4. The
results reported in Table 4 show that an exogenous increase in demand in the agricul-
tural sector causes a redistribution of income in favour of the medium and small-
farm households, the landless and non-farm households, at the cost of the large farm
and urban households and firms." The redistribution effects of an increase in demand
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of the agricultural goods processing industries are less progressive in the rural areas,
as large-farm households tend to benefit more, but more progressive in the urban
areas as the poorest households derive relatively higher benefits.

Disaggregate Multipliers

Transfer Effects: Table 5 presents the matrix M, , which describes the technical
impact multipliers of the Leontief inverse. The matrix shows that with the exception
of the pulses sector the backward linkages between the various agricultural sectors
are more or less the same, but generally lower than those observed for the agricul-
tural processing sectors, as well as for the other manufacturing and services sectors.

Closed-Loop Effects: Table 6, which reports the matrix M3 shows that the
closedloop effects are higher than the transfer effects, implying that private house-
hold consumption has a greater impact on the production structure as compared
with the other components of aggregate demand. Changes in the pattern of house-
hold consumption influence the various sectors in different degrees e.g. the largest
forward linkages of 12.9 and 12.5 are generated by the other manufacturing sector
and the services sector respectively, while the edible oils and other food sectors
generate the smallest linkages.

Open-Loop Effects: Table 7, which reports the open-loop effects shows that an
exogenous increase in the demand of the agricultural production sectors would re-
distribute income in favour of rural households. While a similar result is obtained for
the agricultural processing sectors, there is in addition, a favourable redistribution of
income in favour of poor households in the urban areas. These results are in sharp
contrast to the regressive redistribution of income that would be caused by an
exogenous increase in demand of the services sector.

Interdependence

A comparison of the impact multipliers in Tables 3 and S shows that the back-
ward linkages reported in Table 3 (aggregate SAM Multipliers) are higher as com-
pared to those in Table 5 (Leontief multipliers). This suggests a stronger interde-
pendence between production sectors within the SAM framework as compared to
the interdependence of production sectors within a Leontief framework. Table 8
gives a comparison of the degree of interdependence for the two frameworks.

Table 8 shows that only 8 percent of the Leontief multipliers exceed the value
of 0.75 as compared with 21 percent of the aggregate SAM multipliers.
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Table 8

Degree of Interdependence

Multipliers M, M,

(Value) (Percent) (Percent)
0-0.25 47 82
0.26—-0.50 27 9
0.51-0.75 5 1
0.75-1.00 1 1
7

>1.00 20

Source: Tables 3 and S.

5. CONCLUSIONS

In this paper a SAM for the agricultural sector of Pakistan for the year 1979-80
has been presented. The SAM multiplier analysis yielded an aggregate SAM multi-
plier matrix, which was decomposed into different matrices representing the transfer,
closed-loop and open-loop effects.

The results showed that when there is an exogenous increase in demand the
food production sectors cause a much greater impact on household consumption as
compared to the non-food production sectors. Within the agricultural sector the
wheat producing sector produces the largest linkages. The results show that an ex-
ogenous increase in demand in the agricultural sector would also generate progressive
income redistributional effects in the rural areas. A comparison of the Leontief
multipliers with the aggregate SAM multipliers shows that the latter have stronger
sectoral interdependence and a more heterogenous production structure. This
suggests that when simulating the effect of various policy measures the SAM-multi-
plier model yields better results as compared with the input-output model.
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Comments on
“A Social Accounting Matrix for the
Agricultural Sector of Pakistan”

One appreciates to see in this paper the application of one of the latest
modelling techniques, namely, the Social Accounting Matrix (SAM) to the analysis
of the agricultural sector in Pakistan. The authors have rightly claimed the superi-
ority of this technique over the input-output model which helps in explaining the
production account of the economy only. In the case of Pakistan, where not much is
yet known about the macro relationships, treatment of agricultural production con-
sumption, investment and income distribution within an overall economic setting
provides a useful framework to understand the problems of this sector.

However, the following comments are offered to sharpen its analytical content.

First, a relatively minor point is that the authors in an attempt to be compact
and precise in their writing have become somewhat abstract and unclear. I believe
that while introducing a new technique such as SAM and new terminologies such as

M; = Transfer effect of X
‘Open-loop’ effect;
‘Closed-loop’ effect of all endogenous account;

B
It

and ‘Agricultural Satellite SAM’, it would have helped the reader if those concepts
were elaborated more clearly and systematically. At present the readers feel lost
when the authors present something in Table 1, and even in Table 2, but with little
explanation of the entries in those tables.

Second, the authors do not disclose the sources of the data used and the
quality of those data. Obviously, no matter how sound a particular analytical
technique is, the usefulness of empirical results depends on the accuracy of data
used in its estimation. The authors do state that identifying data gaps is one of the
objectives of their paper. But neither such gaps nor the problems of data actually
used have been mentioned anywhere in the paper.

Third, one of the common problems which I have observed in the analytical
part of the paper is that the interpretation of the results is very mechanical. The
authors do not try to highlight the significance of the results which otherwise are
quite interesting. For example, while elaborating the consumption effect of various
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exogenous changes it is stated that the ‘wheat sector’ has a slightly higher effect than
the rest of the agricultural sector. It is not clear why so? Similarly, it is not clear
why there was a relatively more increase in consumption of pulses and livestock at
the same time in response to exogenous changes. How comparable are their findings
with consumption behaviour observed in other studies is an important question
which has also not been dealt with in the paper.

Fourth, the most intriguing part of the results relates to the effect of growth
on income distribution. The authors find this effect in agriculture to be positive,
particularly for small farmers and landless labourers. This might be a valid finding
but unless the authors explain how actually this happened one cannot accept it as
there is a great deal of empirical evidence against it, for example, see K. Griffin,
(1972); M. H. Khan (1979); and Faiz Mohammad (1986).

Moreover, it is not clear why the authors left out ‘tenants’ as one of the ‘insti-
tutional groups’ in the agricultural sector of Pakistan in their analysis.

Fifth, I feel that the authors need to qualify their statement about the inter-
sectoral production relationships and their effect on income distribution. Strong
forward or backward linkages of agricultural production with other sectors does not
necessarily mean better income distribution in a sector. Expansion in- agricultural
production must be accompanied by increased demand for labour, better terms of
trade, and improved ownership distribution to have a favourable effect on income
distribution.

Finally, there was a need to point out somewhere in the paper the weakness
of the SAM model as appliéd to the agricultural sector in Pakistan. Besides being
static in nature, its omission of prices, agrarian structure, and particularly interfarm
transfers of land and other assets does not allow an unquestioned use of this model.
Similarly, from the point of a developing country where the behaviour of produc-
tion, consumption and investment over time of a sector is of crucial importance, a
static model has limited relevance. However, this problem is common to studies
based on SAM and should not undermine the worth of the present paper.

International Institute of Faiz Mohammad
Islamic Economics,

Islamabad
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