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ABSTRACT

This paper describes the structure and construction of a social accounting
matrix (SAM) for Pakistan for 2001-02. A SAM is an internally consistent
extended set of national accounts that disaggregates value-added in each
production activity into payments to various factors (e.g., land, labour, capital),
and disaggregates household incomes and expenditures according to various
household types. Because this Pakistan SAM is designed for analysis of the
links between growth and rural poverty, agricultural activities, agricultural
factors of production, and rural household accounts are more disaggregated than
are those for urban activities and households. Rural household groups in the
SAM are split according to three regions (Punjab, Sindh, and Other Pakistan) to
capture the large differences in the structure of agricultural production and
incomes across Pakistan. On average, household incomes in the SAM are 2.1
times greater than household expenditures in the HIES Survey, reflecting the
apparent substantial under-reporting of expenditures (particularly on services)
and informal sector incomes in the HIES and other household surveys.
Agricultural factor incomes as calculated in the SAM account for only 23
percent of total factor incomes in Pakistan, but 60 percent of total factor incomes
for agricultural households. 91 percent of agricultural incomes derive from
land, water, own-farm labour, or livestock; earnings of hired labour and (non-
livestock) agricultural capital account for only 9 percent of agricultural
incomes. Incomes of large- and medium-farm rural households, calculated
using land area cultivated, data from the Agricultural Census, and other data, are
significantly higher than indicated in household surveys.



CONTENTS

Abstract
I. Introduction

II. Construction of the 2001-02 Pakistan SAM
Structure of the SAM
Micro SAM
Activity and Commodity Accounts
Adjustments in Activity and Commodity Accounts
Factor and Household Incomes
Household Income
Household Consumption and Savings

ITII. The Structure of Household Incomes and Expenditures in
Pakistan: 2001-02 SAM Estimates

IV. Conclusions

Reference

Annexures

List of Tables
Table 1. Macro SAM Pakistan 2001-02
Table 2. Poultry Share Estimates in Livestock, 1990-91
Table 3. Pakistan Value-added, 1990-91 (Million Rs)

Table 4. Estimation of Value of Production and Value Addition in
Petroleum Refining

Page

12
14

18

19
22

23
24

10



Table 5.
Table 6.
Table 7.
Table 8.

Table 9.
Table 10.
Table 11.

Table 12.
Table 13.

Table 14.

Table 15.

Comparative Macroeconomic Aggregates (Million Rs)
Returns to Factors (% Value Added)—Major Crops
Distribution of Value-added in Selected Sectors (%)

Estimation of VA Splits in Industry and Service Sectors
(Shares)

Pakistan: Household Income Shares (2001-02)
Alternative Consumption Estimates, 2001-02

Pakistan: Per Capita Income (Expenditures) 2001-02,
(Thousand Rs/Person/Year)

Pakistan: Household Incomes and Expenditures, 2001-02

Pakistan: Factor Income Shares by Household Type,
2001-02

Disaggregated Factor Income Shares by Household Group,
Pakistan 2001-02

Pakistan Rural Agricultural Incomes

Annex Table 1. Mapping between SAM and National Accounts

Production Sectors

Annex Table 2. Estimation of Value Additions (Million Rs)
Annex Table 3. Value of Production at Market Prices (Million Rs)

Annex Table 4. Estimation of Commodity-wise Exports and

Imports in 2001-02 (Million Rs)

Annex Table 5.  Structure of Economy, Pakistan 2001-02
Annex Table 6. Distribution of Value-added in Agricultural

Activities

Page
12
13
13

15
17
18

19
20

21

22
22

24
25
27

28
30

31



I. INTRODUCTION

Pakistan’s economy has enjoyed substantial economic growth over the past
three decades: per capita real GDP increased by 2.5 percent per annum between
1975 and 2003. The agricultural sector has also performed well, as agricultural GDP
increased by an average of 4.1 percent per year from 1975 to 2000. Nonetheless,
rural poverty remains high: 38.9 percent of the rural population was poor in 2001-02
(81.0 percent of the total number of poor in Pakistan), and rural poverty rates are
approximately the same as those in the early 1990s.

This paper examines the links between agricultural growth and rural
poverty by constructing an internally consistent set of accounts for production,
incomes and expenditures in a social accounting matrix (SAM). The SAM can
be thought of as an extended set of national accounts that disaggregates value
added in each production activity into payments to various factors (e.g. land,
labour, capital), and disaggregates household incomes and expenditures
according to various household types. Given the objective of understanding
rural growth and poverty, the Pakistan SAM presented here includes more
disaggregation for agricultural activities, factors of production, and rural
households. Rural household groups in the SAM are split according to three
regions (Punjab, Sindh and Other Pakistan) to capture the large differences in
the structure of agricultural production and incomes across Pakistan.

Chapter I of this paper describes the structure of the SAM in detail and
the methodology used in constructing the SAM, including major adjustments
made to reconcile conflicting data from national accounts and other sources.
Chapter III presents the results, focusing on factor payments and household
incomes. Details of the SAM construction are included in the annexes.

II. CONSTRUCTION OF THE 2001-02 PAKISTAN SAM

A social accounting matrix (SAM) is a comprehensive, economy-wide set of
accounts that quantify economic flows (incomes and expenditures) in an economy
for a given period of time (usually one year). Mathematically, a SAM is a square
matrix in which each account is represented by a row and a column. Each cell shows
the payment from the account of its column to the account of its row. Thus, the
incomes of an account appear along its row and its expenditures along its column.
The underlying principle of double-entry accounting requires that, for each account
in the SAM, total revenue (row total) equals total expenditure (column total).

Four major types of accounts are distinguished in the 2001-02 Pakistan
SAM: (a) activities, (b) commodities, (c) factors of production, and (d)
institutions (households, government and the Rest of World), including an

Acknowledgements. The authors wish to thank Sohail J. Malik and the participants at a
PIDE seminar on this Pakistan SAM for helpful comments and suggestions.
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aggregate institutional savings-investment account. The production accounts
describe the values of commodity (goods and services) and inputs into each
production activity along with payments to factors of production, (land, labour,
water and capital). Commodity accounts show the components of total supply
in value terms, domestic production, imports, indirect taxes and marketing
margins, and total demand, intermediate input use, final consumption,
investment demand, government consumption and exports. Factor accounts
describe the sources of factor income (value added in each production activity)
and how these factor payments are further distributed to the various institutions
in the economy (households of different types, enterprises, government and the
Rest of World). Accounts for institutions record all income and expenditures of
institutions, including transfers between institutions. Savings of the different
institutions and investment expenditures by commodities are given in the
savings-investment account.

The year 2001-02 was chosen as the base year for the Pakistan SAM
since the last national household expenditure survey (2001 Pakistan Household
Income and Expenditure Survey) was conducted in that year. Unfortunately, the
most recent available input-output table is for 1990-91, and the published
national accounts final demand aggregates and estimates of value added by
sector are based on an even earlier input-output table (1985). Thus, as described
below, in preparing the 2001-02 Pakistan SAM, it was necessary to construct a
consistent set of accounts for production and value added by sector based on the
1991 input-output table. These accounts then formed the base upon which
factor and household accounts were disaggregated.

This procedure involved two steps. First, we constructed a “proto-
SAM” using the above mentioned data sources. Given that the data came
from different years and different sources, the resulting “proto-SAM was, as
expected, not balanced (in case of contradictory information on any item we
utilised our judgment to choose the most logical value). In the second step,
we balanced the SAM by adjusting the factor and household accounts, as
described below.

Structure of the SAM

Box 1 lists the accounts of the 2001-02 Pakistan SAM. The SAM
includes 34 activities, each producing a single commodity, except for irrigated
wheat and non-irrigated wheat, both of which produce a single commodity
(wheat). For the twelve agricultural activities, returns to land and own-family
labour are disaggregated by region (Punjab, Sindh, and Other Pakistan) and by
size of farm (small (0-12.5 acre), medium (12.5-50 acre) and large (50 acre plus)
farms (defined according to area cultivated, not land ownership). Out of the 27
factors of production that are specified, 23 involve only agricultural production:



Box 1: Structure of the 2001-02 Pakistan SAM

Activities (34)

Agriculture (12): Wheat irrigated, Wheat non-irrigated, Rice-IRRI,
Rice-basmati, Cotton, Sugarcane, Other major crops, Fruits and vegetables,
Livestock-cattle/dairy, Poultry, Forestry, Fishing

Industry (16): Mining, Vegetable oils, Wheat milling, Rice milling-
IRRI, Rice milling-basmati, Sugar, Other food, Cotton lint/yarn, Textiles,
Leather, Wood products, Chemicals, Cement/bricks, Petroleum refining,
Other manufacturing, Energy

Services (6): Construction, Commerce, Transport, Housing, Private
Services, Public services

Commodities (33)

Same as activities with Wheat irrigated and Wheat non-irrigated
aggregated as one commodity (Wheat)

Factors (27)

Labour (10): Own-farm (Large farm, Medium farm Sindh, Medium
farm Punjab, Medium farm Other Pakistan, Small farm Sindh, Small farm
Punjab, Small farm Other Pakistan), Agricultural wage, Non-agricultural
unskilled, skilled

Land (12): Large farm (Sindh, Punjab, Other Pakistan), Irrigated
medium farm (Sindh, Punjab, Other Pakistan), Irrigated small farm (Sindh,
Punjab, Other Pakistan), Non-irrigated small farm (Sindh, Punjab, Other
Pakistan)

Other factors (5): Water, Capital livestock, Capital other-agriculture,
Capital formal, Capital informal

Households (19)

Rural (17): Large farm (Sindh, Punjab, Other Pakistan), Medium
farm (Sindh, Punjab, Other Pakistan), Small farm (Sindh, Punjab, Other
Pakistan), Landless farmer (Sindh, Punjab, Other Pakistan), Rural
agricultural landless (Sindh, Punjab, Other Pakistan), Rural non-farm non-
poor, Rural non-farm poor

Urban (2): non-poor, poor

Other Institutional Accounts (4): Enterprises, Government, Rest of
world, Capital
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8 types of agricultural labour, 12 types of land, water, livestock capital and other
agricultural capital. This detailed treatment of rural factors and agriculture in
the SAM reflects the primary objective of constructing the SAM: to better
understand the relationship between agricultural performance and rural income
growth in the context of imperfect rural factor markets. Fifteen of the nineteen
household categories are rural agricultural households, split according to amount
of land cultivated (large farm, small farm, landless) and region (Sindh, Punjab
and Other Pakistan). Non-farm households, both rural and urban, are split into
poor and non-poor according to their 2000-01 per capita household
expenditures, with poor households defined as those with a per capita
expenditure of less than 748 rupees/month per capita ( 22.67 percent of urban
households). Non-farm rural households form the last household group,
accounting for 19.8 percent of total population.'
The SAM uses data mainly from the following sources:

1990-91 Input-Output Table (97 sectors)

2001-02 National Accounts (value added for 15 sectors)

2001-02 Pakistan Integrated Household Survey (consumption dis-
aggregation)

2001 Pakistan Rural Household Survey (household income disaggre-
gation)

2001-02 Pakistan Economic Survey (sector/commodity data on
production, prices, trade).

Macro SAM

Table 1 presents an aggregate version of the 2001-02 Pakistan SAM.
Note that in the SAM all indirect taxes are shown as taxes on commodities.

Activity and Commodity Accounts

The starting points for the production accounts in the SAM were the
2001-02 national accounts (aggregates and value added by sector) and the 1990-
91 input output table. The SAM further disaggregates the 15 national account
sectors from Statistical Appendix Table 1.1, Pakistan Economic Survey, 2001-
02 into 34 by sector using the breakdown of production activities from the 1990-
9linput-output table (I091). Mapping between 1091, national accounts and
SAM activities is shown in Annex Table 1.

SAM directly uses the 2001-02 national accounts’ figures for value
added (VA) in activities of minor crops (fruits and vegetables), fishing,
forestry, construction, mining, energy (electricity and gas), trade, transport and

"Non-farm rural households are defined as rural households for which the main occupation
of the head of household is not crop or livestock farming.
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Table 1

Macro SAM Pakistan 2001-02

(Million Rs)
ACT COM FAC HOU ENT GCUR ROW CAP Total

Activities (ACT) 0 7,200,551 0 0 0 0 0 0 7,200,551
Commodities (COM) 3,823,453 0 0 2,698,992 0 408,939 677,840 534,113 8,143,337
Factors (FAC) 3,377,098 0 0 0 0 0 0 0 3,377,098
Households (HOU) 0 0 3,377,098 0 0 0 184,769 0 3,561,867
Enterprises (ENT) 0 0 0 0 0 0 0 0 0
Government (GCUR) 0 251,633 0 146,152 0 0 0 0 397,785

Dom Ind Taxes 0 203,533 203,533

Import Duties 48,100 48,100

Direct Taxes 146,152 146,152
Rest of World (ROW) 0 691,153 0 0 0 0 0 0 691,153
Saving 0 0 0 716,723 0 -11,154 —-171,456 0 534,113
Total 7,200,551 8,143,337 3,377,098 3,561,867 0 397,785 691,153 534,113 23,905,903




communications, housing services, private services, and public administration.
The VA in private services includes VA in the financial sector. The other
national accounts sectors, i.e. agriculture and manufacturing, are disaggregated
into more activities in the SAM. Initial estimates of VA in these activities were
calculated using the VA figures in the 1990-91 input-output table (I091)
multiplied by percentage changes in output and price, taken mainly the Pakistan
Economic Survey (2002-03). Some variations over this rule were unavoidable
for want of usable data, which are described in the following paragraphs. The
total VA for each of these national accounts sectors was maintained by
calculating residual VA for one or more components, viz. other major crops in
agriculture, and other food manufacturing, wood products, chemicals and other
manufacturing in the manufacturing sector.

Some 1091 sectors have been split to serve the purpose of this SAM.
Wheat is one sector in 1091, so the I091 VA has been split into wheat irrigated
and wheat unirrigated in proportion of production of wheat in 1990-91 from
these two sources. Similarly I091 VA in rice has been split into rice irri and
rice basmati in proportion of estimated value of production of the two varieties
in 1990-91. Poultry is part of livestock sector in 1091, and the 1091 VA in
poultry has been separated by applying the estimated share of poultry in
livestock sector (see Table 2). The milling sector I091 VA has been split into
three activities, i.e. wheat milling, rice irri milling and rice basmati milling, in
proportion of the value of production of wheat, rice irri and rice basmati in
1990-91. These VA estimates have been multiplied by percentage changes in
respective outputs and prices to get VA in 2001-02.

Table 2
Poultry Share Estimate in Livestock, 1990 -91
Production Weight
Meat (Rough Real Weighted Weighted
Item (Thous. ton) Price) Sum Share
Beef 765 1.4 1071 41.97%
Mutton 665 2 1330 52.12%
Poultry 151 1 151 5.92%
Total 1581 2552 100.00%

Some proxies have been unavoidable in the estimation of VA. VA in
milling of wheat, rice irri and rice basmati has been estimated by multiplying the
1091 VAs by the respective percentage changes in output and price of these
three commodities. Change in poultry prices is proxied by change in GDP
deflator of livestock sector. VA in petroleum products has been estimated (in
line with the FBS practice) by using CMI 96 VA and the growth in quantum
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index of manufacturing petroleum products and WPI of fuel, lighting and
lubricants (more details are given below). Growth in VA in leather products in
1990-2002 is estimated by extrapolation of the growth VA of these products in
1991-1996, based on CMI data. Residual VA in manufacturing sector in 2001-
02 has been split into other food, wood products, chemical and other
manufacturing on the basis of 1091 VA proportions. Greater details of
estimation of VA are given in Annex Table 2.

Initial estimates of intermediate consumption have been derived by
multiplying 1091 values by respective activity ratios of 2001-02 VA and 1091
VA. The resulting commodities-activities inputs block needs splitting of some
columns and rows to conform to the splits created in some 1091 sectors. Wheat
sector input column was split into commodity input columns for activities of
wheat irrigated and wheat unirrigated in proportion of wheat output from the
two sources in 1990-91. Similar splits have been created: in rice sector column
into activities of IRRI rice and basmati rice in proportion to the value of
production of IRRI rice and basmati rice in 1990-91; livestock sector column
into livestock and poultry activities columns by multiplying it by the estimated
shares of the two activities in 1990-91; milling sector into three activities, i.e.
wheat milling, IRRI rice milling and basmati rice milling in proportion of the
value of production of wheat, IRRI rice and basmati rice in 1990-91. These
splits, for rice, livestock and milling sectors, have been reapplied to split these
sector rows into the corresponding commodity rows, with restrictions on cross
activity input values, of IRRI rice into basmati rice, livestock into poultry, wheat
milling into IRRI rice milling, wheat milling into basmati rice milling, IRRI rice
milling into basmati rice milling, and vice versa, which have been set at zero.

The total value of production by each activity has then been derived by
adding VA to intermediate consumption.

Further adjustments were required for the public administration activity.
Using the 1990-91 ratio of total value added to production for the sector resulted
in an output of 661.3 rupees, approximately double the figure for total
government consumption in the national accounts (331.6 billion rupees).
Without an adjustment to intermediate consumption, private consumption of
public services would be 320.4 billion rupees (about 10 percent of total national
household consumption), far in excess of the 1990-91 estimates. Two
adjustments were made. First, intermediate consumption of construction
services was dropped, since these are investment expenditures. Second,
consumption of manufactured goods (also generally an investment expenditure)
was reduced by 130 billion rupees.” (See the discussion of other adjustments to

*This inconsistency between the 1990-91 input-output coefficients and the 2001-02 national
account aggregates may also reflect a re-classification of public expenditures, perhaps the inclusion
of military expenditures (specifically mentioned) in the 1990-91 input-output table and the possible
omission of these expenditures in the 2001-02 accounts.



