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. INTRODUCTION

In recent empirical literature, there is ample evidence that most protectionist policies, i.e,
import control (tariff and non-tariff barriers), discrimination aganst exports and over vaued
exchange rate, result in inefficient use of resources. While economic theory also suggests that
reduction of impediments to free trade would make the structure of production in LDC's more
conggent with their comparative advantage, resulting in a higher rate of economic growth. In
partticular, comparative advantage promotes specidisation in goods and services that use
abundant local resources (for example, labour in most developing countries) more intensively.
This would increase the productive employment, which is most effective and efficient ingrument
for poverty reduction. This hypotheses is confirmed by East Asan Countries experiences
[Khan (1997)]*. Thus, integration with the globa economy is expected to have positive impact
on economic growth, improve income distribution, and reduce poverty.

In late eighties and during nineties, Pekistan liberdised imports under gtructurd
adjugment programme (SAP hereinafter) in order to enhance the capacity utilisation of the
domedtic industry and competitiveness of the production sector. During this period, Pakistan's
growth performance was satisfactory, but a large proportion of its population il lives in abject
poverty. A few studies’, andysing the impact of SAP, have shown that impact of these policies
is unevenly distributed among the population, hurting the most vulnerable group the most. While
White (1997) have argued, citing the example of African countries, that welfare indicators are
expected to perform better in countries adopting adjustment policies than in those which do naot.
Thus, there is a need to explore explicitly the outcome of these policies, usng an appropriate
quantitative framework. The specific question to be explored in this study is. whether or not

The authors are thankful to Prof. Bernard Decaluwe for his comments on earlier version of this
paper by Siddiqui and Igbal (1999), presented in Regional Workshop on “Modeling Structural Adjustment
and Income Distribution: CGE Frame Work” in Bangladesh, 16-17 May, 1999. Authors are also thankful to
Dr A. R. Kemal for their comments on the earlier version of this paper and Dr Rehana Siddiqui for her help in
writing this paper and her timely comments.

There are some controversies about their development policies but still evolution of efficiency and
equity outcome of their export-oriented strategy of integration with the global economy has not been
seriously challenged.

“See Kemal (1994), Amjad and Kemal (1997), Anwar (1998) and Igbal and Siddiqui (1999).
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trade liberdisation (tariff reduction) policies improve income digtribution and reduce poverty in
Pakistan?

It is widdly accepted that because of the sensitivity of domestic resource dlocation for
the developments of the externd sector the issue of foreign trade is particularly well suited for
generd equilibrium anayss. In this framework, one can compare the outcome of ultimate
policies through smulations, which help to determine the optima policies leading to a better
outcome than any other framework® This paper intends to explore functionad income
digribution with aggregate household sector usng Computable Generd Equilibrium (CGE)
framework.* A smulation exercise is conducted to show the impact of trade liberdisation
policies on the performance of the economy as a whole and on income that accrues to
households from different sources, which ultimately affects consumption pettern and welfare of
households. For example, Siddiqui and Igbal (1999), using Socia Accounting framework, show
that poor segment of population receives higher proportion of its income from wages and
sdaries wheress the rich class receives highest share from capital income. Another study by
Igbd and Siddiqui (1999) shows that income didribution, under fiscd adjusment, has

worsened in urban areas but improved in rurd areas of Pakistan.”

This report is organised as follows. The next section presents historica view of trade
policies, income didtribution and poverty in Pakistan. Theoretical aspects of impact of trade
liberdisation on income digtribution, characteristics of SAM for the year 1989-90, and the main
building blocks in CGE modd for Pakistan are discussed in the third section. In the fourth
section, Results of the smulation exercises are discussed. Find section concludes the study.
Appendix 1 presents Socia Accounting Matrix for Pekisan  1989-90. CGE modd for
Pakigtan is presented in Appendix 2.

Il. HISTORICAL VIEW OF TRADE POLICIES, POVERTY AND INCOME
DISTRIBUTION IN PAKISTAN

%For details see, two studies by Bourguignon et al. (1991), Lambert et al. (1991), Robinson (1990)
for developing countries models.

“This analysis will be extended to the disaggregated households i.e., four groups for urban and
rural areas of Pakistan.
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(@) Trade Policies

During seventies, Pakistan's economy relied more on indirect taxesi.e., 85 percent of
tax revenue and import taxes accounted for over haf of this amount. At that time 41 percent of
the domegtic industria output was protected by import redtrictions. Since mid 1980's,
government of Pakistan aimed to remove trade barriers and structure of tariff has been changing
as tariff on non-competing machinery was removed. At the same time, tariff rate was increased
on some other items like raw materid and machinery. The number of tariff dabs was reduced
from 17 to 10. Sdestax at the rate of 12.5 percent was aso imposed. These changes resulted
in reduction in un-weighted tariff rate by amost 11 percent i.e., from 77 percent to 66 percent.
In spite of al these reforms, Pakistan ill depends heavily on import bans and redtrictions to
protect its industry. Nomind tariff rates il rank higher as compared to other countries in the

world.

Table 1 shows that exports as percentage of GDP declined from 9.96 percent in 1980-
81 to 7.88 percent in 1984-85 and imports declined margindly from 19.8 percent of GDP in
1980-81 to 19.3 percent of GDP in 1984-85. As a result deficit in trade balance increased
from 9.8 percent to 11.4 percent. During 1984-85 to 1987-88, exports share increased but
imports shares in GDP declined and in result trade deficit improved. Following SAP, during
1987-88 to date, Government of Pakistan has been changing the rate of import duty on duty
able imports. The maximum import duty rate has been reduced from 250 percent in 1987-88 to
128.6 percent in 1989-90 and further to 110 percent in 1995-96 (see Table 2). On the other
hand, minimum import duty rate has declined from 13.3 percent in 1987-88 to 10 percent in
1989-90. Subsequently, it declined to 0.5 percent in 1995-96. In result, average duty rate (un
welghted) declined from 40.7 percent in 1987-88 to 25.5 percent in 1995-96.

Table1
Historical Trend in Components of Balance of Payments in Pakistan
(Percentage of GDP)
Year Exports Imports Trade Deficit Current Account Deficit
1980-81 9.96 19.80 9.84 369
1981-82 7.55 18.78 1123 499

SHowever, there are some limitations of SAM based analysis [see Shoven and Whalley (1984) and
Nagvi (1997)].



1982-83 9.16 19.58 1042 180
1983-84 857 19.25 10.68 320
1984-85 7.88 19.28 1140 539
1985-86 9.23 18.77 954 388
1986-87 1030 17.38 6.88 216
1987-88 137 18.03 6.66 4.38
1988-89 1157 17.99 6.42 483
198990 1234 18.57 6.23 474
199091 1297 18.42 5.46 477
1991-92 1387 18.45 459 276
1992-93 1312 19.44 6.32 714
199394 1282 16.66 384 3.77
199495 1272 16.88 4.16 407
199596 1303 18.83 580 717
199697 1285 17.84 499 6.10
1997-98 1331 16.26 295 303
199899 1252 15.46 293 222

Source: GOP, Economic Survey, 1998-99.

Table2

Historical Pattern of Tariff Sructure
Tariff Rate (%)

Y ear Minimum Maximum Average
1987-88 133 250.0 407
1988-89 16.1 155.2 360
1989-90 100 128.6 39.7
1990-91 126 151.2 390
1991-92 121 181.0 326
1992-93 177 2701 353
1993-94 134 166.7 347
1994-95 0.3 1286 216
1995-96 05 110.3 255

Source: CBR Year Book, 1995-96.

Recently, the number of duty dabs has been reduced to 5 with tariff rates 10 percent,
15 percent, 25 percent, 35 percent, and 45 percent. Table 1 shows, during this period, despite
fluctuations exports have risen from 11.4 percent as percentage of GDP in 1987-88 to 12.52
percent of GDP in 1997-98. Smilarly totd imports aso exhibit arising trend from 18.0 percent
of GDP in 1987-88 to 16.3 percent of GDP in 1997-98. From 1984-85 to 1987-88 growth
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rates of imports and exports reported in Table 3 increased, respectively from 0.3 percent to
19.5 percent and from —7.9 to 24.7 percent. After 1987-88 growth rates of imports and
exports have decelerated, respectively, from 19.5 percent and 24.7 percent in 1987-88 to —
11.1 percent and —10.2 percent in 1998-99. It seems that despite dl the efforts for trade
liberdisation, the externa sector remained under pressure during last few years and did not
achieve a sustainable growth rate in the trade sector. In order to achieve sustainable high
economic growth, improvements are necessary in foreign trade performance, which require
sugtained improvement in export expansion and efficient import subgtitution.

(b) Poverty and Income Distribution

After dmogt a decade of dtart of Structura Adjustment Programme, the important
question arises. Whether Structura Adjustment Policies produced expected result of increased
economic growth and equa income digtribution in Pakistan? Documented statistics show that
incidence of poverty and patterns of income distribution were better before adjustmernt period
as compared to the period theresfter. Table 3 shows that prior to 1987-88 Pakistan
experienced impressive growth. The economy achieved a high growth rate of 8.7 percent in
1984-85, which declined to 6.4 percent in 1987-88. This impressve growth rate was
accompanied by reduction in income inequdlities, as Gini coefficient has fdlen from 0.37 in
1984-85 to 0.35 in 1987-88 for Pakistan as a whole. For urban areas of Pakistan, Gini
coefficient dso shows a declining trend but for rural areas it remained dmost congtant during this
period. But since the launching of structurd adjustment programme, dower growth of real GDP
was accompanied with risng inequdity. Table 3 shows that GDP growth rate declined from 6.4
percent in 1987-88 to 2.27 percent in 1992-93. This dower growth was accompanied by rising
income inequality as Gini coefficients rose to 0.41 for Pakistan as awhole and to 0.37 and 0.42
for rurd and urban aress, respectively. Gini coefficients improved margindly (i.e, 0.40) for
Pakistan as a whole in 1993-94 when GDP growth rate rose to 4.54 percent. While Gini
coefficient for 1999 shows that income inequality has increased again. Overdl trend of Gini
coefficient shows that income inequality was higher in post adjustment period as comparetoin
pre adjustment period.

Table3

Trends of Gini Coefficients and Growth Rates of GDP

Gini Coefficients Growth Rates
Year Pakistan Rura Urban GDP Imports” Exports’
1984-85 0.37 0.34 0.38 871 0.3 -79

1985-86 0.36 0.33 0.35 6.36 -04 197



1986-87 0.3 0.32 0.36 581 -32 189
1987-88 0.3 0.31 0.37 644 195 A7
1990-91 041 0.41 0.39 557 131 198
1992-93 041 0.37 0.42 227 117 03

1993-94 040 0.35 0.40 44 -13.6 -14
1998-99 041 0.37 0.41 311 -9.3 -10.2

Source: Pakistan Economic Survey, 1997-98, 1998-99.

Table 4 shows that in pre-adjusment period poverty (population below poverty line)
sharply went down from 24.47 percent in 1984-85 to 17.32 percent in 1987-88 when growth
rate of GDP was on average 6.2 percent. During adjusment period proportion of poor
increased from 17.3 in 1987-88 to 23.6 in 1993-94 when GDP growth rate, on average, was
4.8 percent. Mot recently, Qureshi and Arif (1999) calculated proportion of poor from the
data of household survey held under MIMAP project, which show that proportion of poor has
increased sharply from 23.6 in 1993-94 to 32.6 in 1998-99 in Pakigtan. The same trend is
found in rurd and urban aress of Pekistan. Growth rate of GDP has aso declined from 4.54
percent n 1993-94 to 3.1 percent in 1998-99. This phenomenon confirms the presence of
negative correation between growth and poverty. The smilar trend is found in rura and urban
areas of Pekistan (see Table 4). World Bank (1995) dso presents some estimates of
consumption poverty. It shows that consumption poverty reduced by 18.6 percent during
1985-88 pre adjustment period, because growth and better income distribution helped to
dleviate poverty. On the other hand, during 1988-91 (dow growth period), consumption
poverty reduced by only 9.1 percent as income inequdity exhibits risng trend in this period. All
these estimates show that income inequdity and poverty has been risng during adjustment
period as compared to in pre adjustment period. Now the main question arises. whether the
trade liberdisation policies are responsble for this outcome, or we need more policies to
complement trade liberdisation policies to reverse the present trend of rise in income inequdity.

Table4
Trends in Proportion of Poor (%)
Year Pakistan Rura Urban
1984-85 2447 25.87 2117
1987-88 17.32 18.32 14.99
1990-91 211 2359 1864
1992-93 2240 2353 1550

1993-94 236 26.3 194
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1998-99 326 348 259
Source: Amjad and Kemal (1997) and Qureshi and Arif (1999).

[1l. THEORETICAL FRAMEWORK
(@ Impact of Trade Liberalisation on Income Distribution

Prices change with variation in import duties. The changes in prices play crucid role to
affect resource alocation, income distribution and poverty dleviation. Tariff reduction changes
relative prices, which ultimately changes production incentives. When we introduce imperfect
subdtitution, impact of tariff reduction on economy depends on the extent to which the
impogtion of tariff reduction affect the price of goods produced domesticdly. If domesticaly
produced goods are substitutes of imported goods it will affect the whole price system.
Reduction in tariff reduces domestic import price, which will reduce demand for domesticaly
produced goods and increases demand for imported goods. Reduced demand causes price
decline of domestically produced goods as well. Clearly the impact of these polices will depend
on whether the goods are complement or subgtitutes and the elagticity of supply of the product.
Higher dadticity of supply requires smdler adjustment in domestic price necessary to bring back
equilibrium in the market. Andyss of the impact of the changes in incentives and resource
dlocation is very important as they ultimetely affect red income and wefare in the country.

There are three channels to affect income distribution in response to adoption of
sructurd adjustment policies [Bourguignon et al. (1991)]. First, changes in factor rewards
directly affect households income® Secondly, changes in relaive product prices affect
households red income differently because consumption expenditure is specified a the
household leve. If we assume smilar preference function for al consumers in the economy then
we can compare the aggregate consumption with the consumption in the base line solution. If
more of every sngle commodity is consumed after policy shock that indicates improvement.
Thirdly, capital gains and losses affect households wedth digtribution. In this paper, we
concentrate a the mechanism by which tariff rationdisation affects functiond distribution of
income of households (income from different sourcesi.e., labour, capitd, dividend etc.).

®Generally poor households supply labour services and receive highest share of their income from
wages and salaries, as shown in Siddiqui and Igbal (1999). While rich class receive higher percentage of
their income from capital. These channels affect income distribution.



(b) Structureof SAM 1989-90 for Pakistan

Every economy wide model, particularly CGE modd requires a consstent data base.
For this paper data arranged in Socid Accounting Matrix (SAM) framework provides the best
consgtent data set. The latest SAM for the year 1989-90 is given in Appendix 1. It presentsa
comprehensive picture of the whole economy. It disaggregates production activities into five
sectors, agriculture, Industry, education, hedth and others. These commodities are then
transformed into traded goods, i.e., exportable and nontraded goods, i.e., goods for the
domestic market. Similarly, factors of production are disaggregated into labour and capitd.
Four types of ingtitutions are identified as households, firms, government and rest of the world.’
In accordance with the orientation of analytica interest and policy problems related with the
field of digtribution of income and consumption, classfications in the SAM-1989-90 (in the
present form) high-light the income receipt pattern of aggregete household from different
sources and their uses on different items.

() Computable General Equilibrium Model for Pakistan

The CGE Modd for Pakigan is in line with the framework given in Decduwe et al.
(1996). It is neoclasscal type of modd. Modd contains six blocks of equation with 145
equations and 144 endogenous variables. Exchange rate acts as numeraire. Itsvalue is set equa
to one. Mathematical equations of the modd are given in Appendix 2. Here, we describe the
theoretical background of the equations in each block of CGE modé!.

1. Production Sector. Domestic production is disaggregated into five sectors. Like
other modelers, we adopted technology in which gross output has separable production function
for vaue added and intermediate consumption with Cobb-Douglas functions for vaue added
and Leontief technology between intermediate and value added and dso within intermediates.
Equations for gross output, value added (specified as a function of labour (L) and capitd (K))
and intermediate demand (aggregate as well as disaggregated) are specified in Equations 1 to 4.

"We distinguished household group in our earlier study [Siddiqui and Igbal (1999)] into four
income groups for rural and urban areas of Pakistan separately. This disaggregation is carried out to make
an example how the SAM framework and the related CGE model can combine the macro economic features
with microeconomic issues. Although disaggregation of the household sector is of much importance to see
theimpact onincome distribution. But in this paper we just keep the household sector aggregate.



2. Labour Demand. Assuming perfect competition, labour demand function for ith
sector is derived from Cobb Douglas production function with constant returns to scale in which
every input is pad equd to its margind product. Equating labour demand equd to labour
supply, which determines wage rate, clears labour market. Capitd is assumed to be given in the
short run by sector specific. Price of capita is determined by sector specific. Changes in factor
prices play important role in explaning the issue of functiona income digtribution. Labour
demand is specified in Equation 5. While price of capita is determined by Equation 30 in price
block.

3. Foreign Trade Sector. In this sector, the mode has equations for exports and
imports. Congant Eladticity of Trandformation (CET) function gives the function for
trandformation of out put into different goods for domestic market and for exports. In this
specification, we assume that domestic sales and exports with the same sectord classfication
represent goods of different qudities. CET function describes the possible shift of sectora
production between the domestic and externd markets. For import function, we assume that
domesticdly produced goods sold in the domestic market are imperfect subgtitute of imports
(Armington assumption). Congtant Elagticity of Subgtitution (CES) import aggregetion function
presents demand for composite goods (imported and domesticaly produced goods). In
addition to two Equations 6 and 7 for export transformation and import aggregation, profit
maximisation together with cost minimisation gives desred exports and imports ratios as a
function of relative prices (domestic to foreign prices). These functions are presented by
Equations 8 and 9, respectively.

4. Income, Saving and Consumption. Inditutions recaive income from different
sources and save or dissave some amount. Each indtitution has various sources of income. The
endowment of primary factors and their rentd values determine the nditution income. All
income and saving of inditutions are used for consumption and invesment purposes. Relevant
equations are given in income and saving block of model.

(a) Household. In this study, we andyse functiond digtribution of income among the
inditutions from different sources. All wage income accrues to households. Smilarly
households receive share of capitd income (lambda) from tota capitd income from

different activities. They aso receive income from firms as dividends, transfers from



10
government as socid security benefits, and Trandfers from the rest of the world.
Equation 12 presents tota income of households from above mentioned sources.
Dividends are determined by Equation 14. Transfers from the government and from the
rest of the world are assumed to be exogenous. Households pay taxes to government.
Subtracting taxes from the total income we get disposable income of households. In
addition, households saving is defined in Equation 15.

Consumption of ith commodity by houssolds and totad households consumption are
defined by Equations 24 and 25, respectively. These equations describe how total
households consumption expenditure CTy,) is dlocated among different goods. It is

defined with fixed vaue share of good i with sum of ?;°, whichisequd to 1.

(b) Firms. Firms receive income from retained profits and transfers from government.

Equation 17 presents its tota income. Income from capitd (retained profit) is presented
in Equation 16. Transfers from the government are gven exogenoudly. Its expenditure
includes tax payments to the government, dividends to households, and transfers to the
rest of the world. While resdud is saved by the firms.

() Government. Third inditution, government, receives income from the following
sources, i.e, direct taxes (income tax from households, corporate taxes from firms),
Indirect taxes (from production sector), Import duties (tariff), Export duties (Subsidies),
and trandfers from the rest of the world. Total government revenue is given by Equation
22. Equations for indirect taxes, taxes from imports and from exports are presented in
Equations 19, 20, and 21, respectively. Government tota current expenditureisgivenin
vaue. Government totad expenditure on commodity i is fixed sare calculated through
Equation 27. Government saving is cdculated as a resdua after subtracting
consumption expenditure from tota revenue.

Totd consumption expenditure on good i is the sum of expenditure by households on
good i and by government on good i. In addition to consumption expenditure, thereisa
demand for good i for the investment purposes. Equation 29 converts aggregate
investment into demands for investment good by sector of origin, as | is gross capita

formation in commodity i, ?'i fixed value share where sum of shares is equa to one.

Gross saving from households, firms, government and rest of the world serve as source
of funding for gross invesmernt.
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5. Prices. Block 5 of the modd presents prices. There are seven different prices
associated with each tradable good, as price of aggregate output, price of composite goods,
price of domestic sale, domestic price of imports, domestic price of exports, world price of
imports, and world price of exports. World prices of exports and imports are exogenousy
determined. All prices are defined in Equations 30 through 36. Price index i.e., GDP deflator is
presented in Equation 37.

6. Equilibrium. Find block presents saving investment equilibrium, goods market
equilibrium, and labour market equilibrium by Equations 38, 39, and 40, respectively.

7. Closure Model. Modd is closed in Current Account Baance equation.

IV. SMULATIONSUSING TARIFF REDUCTION

Computable Generd Equilibrium modd for Pakistan is given in Appendix 2 which is
based on the following assumptions on the exogenous accounts:
(1) Totd labour supply is equd to tota labour demand.
(2) Capitd is sector specific.
(3) Government total consumption is fixed.
(4) Households remittances and transfers from government are fixed.
(5) Current Account Baance is exogenoudy determined.
(6) Government transfers to households and to firms are given.
(7) World import and export prices are given.

This Neo-classca type open economy modd for Pakistan is cdlibrated usng Socid
Accounting Matrix for Pakigan for the year 1989-90. Under the above-mentioned
assumptions, CGE mode given in Appendix 2 is used to perform smulation exercises. In the
present experiment, we assume that the government introduces tariff rate reduction on industrid
imports, which changes the import inflow of industrial goods. In this exercise, tariff rate is
reduced by 80 percent. Due to reduction in tariff, relative prices of input and output change

which ultimatdly affect rewards to households in terms of labour and capital income. In order to
assess the effects of tariff change the deviation of the variables from the base line vaues are
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cdculated. Where base line solutions are the vaues of origind SAM vdues. The results of
smulation are gven in Table 5.

(@) Output Price Effect

Exchangerate is fixed, and current account balance is exogenous. Due to thisrigidity, all
prices must reduce. Smulation results reported in Table 5 aso show that producer prices
decline for dl goodsWhen taiff rate is reduced by 80 percent on industria imports, price of
imports declines by 16.37 percent. As a result, prices of composite goods decline which tends
to increase the demand for imports. If domestic industry can not compete, imports will
overwhem the economy. That will not be beneficid for the country as awhole.

(b) Labour Demand

Table 5 shows tha labour demand increases in agriculture, hedth, and education
(nontraded) sectors but declines in industry and other sector. If we calculate the over dl impact
on employment it shows that overdl labour demand has increased.

Table5

Smulation Results (Tariff Reduction on Industrial Imports by 80 %)
Percentage Changein Variablesin Industries

Variables AGR IND HE other EDU
VA 0.35 -0.66 2.36 011 293
LP 1.63 -217 5.02 04 368
Cy 051 8.07 032 265 -013
INV -2362 -17.87 —23.76 -21.99 241
xS 0.35 -0.66 2.36 011 293
PP -463 -91 434 —-6.64 0
P —457 —7.62 —-4.33 6.4 -385
pvA —295 -5.63 -1.68 —4.45 -348
R —262 -6.25 0.64 -456 -065
pc -4.46 -11.15 -4.28 —-6.46 -385
pM 0 -16.37 0 0 0
PE 0 0 0 0 0
M 657 9.88 -4.23 -831 0
EX 418 11.89 9.39 813 0
TXs —4.24 -8.24 —-2.08 -65 0
c 051 8.07 2.32 437 298
Q 0.05 0.34 2.26 -066 0
Variables Total

Yo 2863 - - - -
w -417 - - - -

IT -2703 - - - -



Yx -39 - - - -
YKe -4.23 - - - -
DIV -4.23 - - - -
Ye -491 - - - -
Sy -398 - - - -
Se —7.76 - - - -
Se 8761 - - - -
Pindex —643 - - - -

Note: — not applicable.

(c) Output Effect

Smulations result shows that output has increased in agriculture, hedth and education
sectors but not in industry and other sector as labour demand in agriculture, hedlth, and in
education sectors has increased but it has declined in industrial sector and other sector. It seems
that resources shift to agriculture, hedth and other sectors after tariff changes. Table 6 shows
that percentage share of indudry in GDP has declined but share of agriculture, hedth and
education in GDP has increased. However, Table 6 aso shows that the percentage share of
labour and capita changes only margindly. From this we can infer that reduction in tariff leads
to higher increase in income of poor as compare to income of rich as SAM 1989-90 [Siddiqui
and Igbal (1999)] shows that the highest share of income from wages and sdaries accrue to the
poor households while highest share of income from capitd goes to the rich households.
Disaggregetion of the household sector will be very useful to see the exact impact on income
digtribution.

Table 6
Percentage Sharein GDP
Before Simulation After Simulation

Agriculture 0.2844 02884
Industry 0.2006 0.1966
Health 0.0080 0.0034
Others 04838 04820
Education 0.0232 0.0246
Total 1.0000 1.0000
Labour 0.279 0.2800
Capita 0.7201 0.7200
Total 1.00 1.00

(d) HouseholdsIncome
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The amulaion results hep to explain changes in household income from different
sources i.e., labour and capital. Due to decline in returns to labour and capitd, income of
households decline by 3.98 percent in nomind terms. Price index decline by 6.43 percent. In
red terms household income increases by 2.6 percent. Thisimplies that tariff reduction increases
overal household incomein red terms.

() Consumption

For the present andyss, we assume consumption of agriculture commodities is food
consumption. Manufactured group of commodities include items defined as durable and non-
durable. In addition, expenditure on education and hedlth is shown separately. Rest are included
in the others sector. Households' consumption changes due to change in rdative price. Tariff
reduction results in decline of composite goods prices. This price effect ultimately leads to
increase in consumption of commodities. Results show that consumption of dl traded goods
has increased but it has reduced for non-traded goods. The results show the highest increase in
consumption of manufactured goods is followed by hedlth and agriculture goods.

(f) Trade

Due to tariff reduction, industria imports increased by 10 percent but importsin dl
other sectors has declined. Due to tariff reduction Government revenue decline by 28.63
percent. This decline in revenue leads to reduced demand for goods for investment purposes.
This released out put is directed to the externa sector. Exports have increased by 4.18 percent,
11.89 percent, 9.38 percent, and 8.13 percent in agriculture, industry, hedth, and others
sectors, respectively.

V. CONCLUSIONS

This paper andlyses impact of one of the mgor trade liberdisation policies of Sructura
Adjusment reforms, tariff rate reduction, on functiond income distribution to households in
Pakigtan through CGE modélling, that iswell known for thistype of anadyss. Usng SAM-based
CGE modd, smulation exercises are undertaken to describe the impact of key adjustment
palicy i.e, reduction in tariff rate by 80 percent on indudtrid imports. Simulation results of CGE
model smply show the direction of change in various variables as aresult of tariff reduction. The
main conclusions are as follows.
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The results show the impact on income of households through change in factor prices. It
shows that real income of households has increased due to decline in prices. The percentage
share of labour in GDP has increased while of capitd has declined. The study by Siddiqui and
Igbal (1999) shows that higher percentage of income from capita goes to rich and higher
percentage of wages and sdaries goes to poor segment of population). Thisimplies that the gap
between the rich and poor has reduced. The study shows that consumption of al goods but
education has increased and consumption of non-food items increases more as compared to
food items.  This implies tha tariff reduction has wdfare enhancing impact on households.
Indeed the analysis with disaggregated households sector will give the relatively better picture.

Due to declinein import prices, industrial imports have increased by 10 percent while dl
other imports have declined. All exports increase. But industrid exports increases more as
compare to exports from al other sectors.



APPENDIX 1

Social Accounting Matrix 1989-90 for Pakistan

Factors of

Production Agents Total Production

(1) (2) ®3) @) ©) (6) ) ©) @ @@ @1
Labour 2 45681 45415 13883 2839 101471
Capital 2 167012 104622 3449 3124 260281
Households (3) 209289 436842 48559 9225 47410
Firms 4) 101646 45308
Government 5) 3409 24588 11544 1557 40103 0 4 10265
Rest of World (6) 20713
Agriculture )
Industry (8)
Education 9)
Health (10)
Other Sectors (11)
Agriculture (12) 203898 0 49893 103486 175 0 7826
Industry (13) 264161 0 37381 227552 505 2110 149984
Education (14) 4673 14137 0 82 33 0 112
Health (15) 4549 4231 12 31 0 176 23
Other Sectors  (16) 151006 102438 55832 149439 999 670 101008
Agriculture (17 3867
Industry (18) 102210
Health (19) 9
Other Sectors (20) 22386
Accumulation  (21) 119629 53094 -40165 30494
Total (22) 209289 538488 751325 146954 135174 217920 357368 670730 19044 8923 630970

Continued—



Appendix 1— (Continued)

Goods for Domestic Market Goods for Exports Market Accumulation Total
(12) (13) 14 (19 (16) (17) (18) (19) (20) (21) (22)

Labour 209289
Capital 538488
Households 751325
Firms 146954
Government 857 42844 0 0 3 135174
Rest of the World 12378 166554 0 122 18153 217920
Agriculture 353501 3867 357368
Industry 568520 102210 670730
Education 19044 19044
Health 8914 9 8923
Other Sectors 608584 22386 630970
Agriculture 1458 366736
Industry 96225 777918
Education 7 19044
Health 14 9036
Other Sectors 65348 626740
Agriculture 3867
Industry 102210
Health 9
Other Sectors 22386
Accumulation 163052
Total 366736 777918 19044 9036 626740 3867 102210 9 22386 163052 5777183




APPENDEX 2

I.CGE MODEL FOR PAKISTAN

Production:
(1) X° = (Li, Ki ICiio,V))  Production
5

(2) VA = CD(K;,L°; A, ?;) Vaue Added

(3)1C = LF*(X3) Intermediate Consumption of good |
5

(4) 1C;; = &;(IC;) Intermediate Consumption of good | in jth sector

(5) Li® = cD'(P,YAW, VA) Labour Demand
5

Foreign Trade:

(6) X,° = CET(Ex, D) Export transformation

(7) Qn= CESD,, M;) Import aggregation (Armington)
(8) Ex, = CET (Pn%, P,°, D,)) Export supply

(9 M, = CES(P,", P,°, D) Import Demand

(10) Qnt= Xnt - Demand for non traded good

(A1) ?P"™M*M +(1/e)Ter=?Pn"™ EX;- e * Try—8* Tre = &* CAB Current Account

1

Income and Saving:

(12) Yy = W2LP+?2?R,K,, +DIV+ &*Try +PINDEX* sy Household Income

1
(13) YDy = (2-t)*Yy  Household Disposable Income
(14) DIV = dwr*YFx  Dividends
(15) Sy = mps*YDy  Household saving
(16) Yex = (1-?) ?(R K;) Capita Income of Firms

(17) Y = Yex +PINDEX*Tge  Firms Tota Income

Baance



2
(18) Sk = Ye-tk* Yex-DIV-Ter Firms Saving

(19) TXS = tx* P*X°  Indirect taxes

(20) TXM,, = tmy* 8*P,"™M,,  Taxes on Imports

(21) TXE, = te,* 8*P," EX, Taxeson exports

(22) Yg = ty* Yy + tk* Yec+ ?TXS+ € * Tret 2 TXMp+ ? TXE, Government Revenue
(23) S = Yg—Pindex* Tgy — Pindex * Tgg -CTg  Government Saving
Demand:

(24) Cyi = 2 *CTy/P© Household Consumption for Good i

(25) CTy= YDy - &4 Total Household Consumption

(26) INTD; = ? a; IC;  Intermediate Demand

(27) CG = ?; CTe/P,° Government Consumption

(28) Ci= CH, + CG; Toatl Consumption of Good i

(29) 1; = 2*IT/P®  Investment

Prices:

(30 R = (P VA-W-Li®)/ K, Returnsto Capital

(3) Py1+tx)* X:°= D> P.° + (EX))*P.F  Vaue of output
4

(32) PaA*VA= (P X)) =2 (P,°1C;i) Vaueof Value Added

(33 PM= (1+tm)* e*P, "™  Import Price

(34) PEF=&*P,"E/1+te)) Export Price

(35) PL= (Pn/Q)* PP+ (M,/Q,) P, Composite price for composite good
(36) Pu"= Py Price for non traded good

(37) Pindex= ?(2™*Pi)  Price Index

Equilibrium:

(38) IT= §+S + S +8* CAB Saving Investment equilibrium



(39) Qi = Ci+ INTD; + INV, Goods Market Equilibrium 5
(40) Ls=?(LP) Labour Market Equilibrium 1

Total Equations 145



Il. VARIABLES
Number of
Endogenous Variables Definition Vaiable
@D G Total Consumption of Good 5
2 CG Public final Consumption of Good i 5
3 CH; Household Consumption of Good i 5
4 CTy Total Household Consumption 1
(5) Dy Domestic Demand for domestically produced good 4
(6) DIV Dividends distributed to Households from firms 1
(7 EX, Exports of nth good (FOB) 4
B M, Imports of nth good (CAF) 4
9 IG Total Intermediate Consumption of Good by ith sector 5
(10) ICyk Intermediate Consumption of Good Jby ith sector 25
(12) INTD, Intermediate Demand of Good | 5
(12) INV, Consumption of Good by | for investment in sector i 5
(13) IT Total Investment 1
(14) LP Labour Demand in sector i 5
15 P, Producer price 4
(16) PC Price of Composite good 5
(17) PP Price of domestically produced and consumed good 4
(18) P,F Domestic price of Exports 4
(19 PM Domestic Price of Imports 4
(20) P2 Value Added Price 5
(21) PINDEX Producer price Index 1
(22) Q Domestic Demand for Composite Good i 5
(23) R, Rate of Return on capital in branch n 5
(24) Sk Firms Saving 1
(25) Sg Government Saving (Fiscal Deficit) 1
(26) Sy Household Saving 1
(27) TXg Taxes on Imports of nth sector 4
(28) TXM; Taxes on Exports of nth sector 4
(29) TXS Indirect taxes on ith sector production 5
(30) VA, Value Added of sector i 5
(3) X® Production of ith sector 5
(32) Yy Total Household Income 1
(33) YDy Disposable income of Households 1
(34 Ye Firmstotal income 1
(35 Yo Government Revenue 1
(36) YKg Firms Capital Income 1
B W Wage rate 1

Total Endogenous Variables

144




Exogenous Variables

1)
2)
3)
(4)
()
(6)
(")

(8)

(9)
(10)

(12)

(12)

CAB
CTs
e
Ki
LS

WE
Pn

WM
Pn

Trr

Ter
TeH

TRG

TrH

Current Account Balance
Government final consumption
Exchange Rate
Branch I's Capital Stock
Tota Labour Supply
World Price of Exports
World Price of Imports

Firms transfers to the rest of world

Government transfers to Firms

Government Transfers to Households

Foreign transfer payments to the Government

Foreign transfers to Households

Total Exogenous Variables

AN W W PFR P P

22

[11. SYMBOLS

Caobb- Douglas Scale Coefficients
Input Output Coefficients

Caobb Douglas dadticities
Percentage share of good i in household consumption

Percentage share of good i in Public consumption

Percentage share of good i consumed for investment purposes
Percentage share of good i intotal Production

Household Share of Capital Income

Dividend rate for Households from firms

Leontief technical coefficients(Intermediate Consumption of good i )

Households margind propendty to save

Income tax rate of households

Capital Income tax rate of firms
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tx; : Indirect tax rate on branch ith Production
Vi . Leontief technical coefficients(value added).



REFERENCES

Amjad, R. and A. R. Kemd (1997) Macroeconomic Policies and their Impact on Poverty
Alleviation in Pekistan. The Pakistan Devel opment Review36:1.

Bourguignon, et al. (1991) Moddling the Effects of Adjusment Programmes on Income
digtribution. World Development 19:11 1527-1544.

Decduwe, B., M. C. Martin, and M. Souiss (1996) Ecole PARADI de moddisation de
politiques economiques de development. Quebec, Universite Lavd.

Government of Pakistan (1994) The State of Pakistan’s Foreign Trade. Ministry of Commerce.

Igbal, Z. (1996) Three Ggp Andyss of Structurd Adjustment in Pakistan. Ph.D. Dissertation.
Tilbug University, the Netherlands (unpublished).

Ighd, Z. and R. Siddiqui (1999) The Impact of Structural Adjustment on Income Distribution in
Pakistan: A SAM-based Andyss. MIMAP Technical Report No.2. PIDE, Idamabad.
Pakistan.

James de Melo (1988) CGE Modds for the Andyss of Trade Policy in Developing Countries.
(Working Paper 144.)

Janvry. A et al. (1991) Politicaly Feasble and Equitable Adjustment: Some Alternatives for
Ecuador. World Development 19: 11 1577-1594.

Kemd, A. R. (1994) Structural Adjustment, Employment, Income Digtribution and Poverty.
The Pakistan Development Review 33:4 901-911.

Khan, A. R. (1997) Globdisation, Liberdisation and Equitable Growth: Some Lessons for
Pakistan from Contemporary Asian Experience. The Pakistan Development Review 86:4.

Labus, Miroljub (1988) A CGE Approach to Price Liberdisation Policy and Public Sector
Losses. Ljubljana.

Lambert. S. et al. (1991) Adjusment and Equity in Cote d'lvoire 1980-86. World
Development 19: 11 1563-1576.

Mahmood, Zafar (1999) Pakistan Conditions Necessary for the Liberdisation of trade and
Investment to Reduce Poverty. Unpublished research paper.

Médler, P. (1991) Adjusment and Socid Costs in Chile During the 1980s. World
Development19: 11 1545-1561.



8
Morrisson. C. (1991) Adjustment, Income and Poverty in Morocco. World Devel opment 19:
11 1633-1651.

Nagvi, Farzana (1997) Energy, Economy and Equity Interactions in a CGE Model for
Pakistan. Suffolk, UK.

Pakistan, Government of (1995-96) CBR, Y ear Book. Central Board of Revenue, Idamabad.
Pakistan, Government of (1997-98,1998-99) Economic Survey. Finance Division, Idamabad.

Qureshi, S. K. and G. M Arif (1999) The poverty profile of Pekistan. Technica Report
prepared for MIMAP project. PIDE, Idamabad.

Robinson, S. (1988) Multi Sectoral Modés. In H. B. Chenery and T. N. Srinivassan (eds)
Handbook of Development Economics Volume Il. Amserdam: North.-Holland. 885-

947.

Siddiqui, Rizwana and Zafar Igba (1999) Socid Accounting Matrix of Pakistan for 1989-90.
PIDE, Idamabad. (Research Report SeriesNo 171.)

Sddiqui, Rizwanaand Zafar Igbd (1999) The Impact of Tariff Reduction on Functiona Income
Digtribution of Households: A CGE Model For Pakistan. Presented in Regiona Workshop
on Modeling Structura Adjustment and Income Didtribution: CGE Framework, May 16-
17.

Thorbecke. E (1991) Adjustment, Growth and Income Didtribution in Indonesa World
Development 19:11 1595-1614.

Tilat, A. (1996) Structurd Adjustment and Poverty: The Case of Pakistan. The Pakistan
Development Review 35:4 911-926.

White. H (1997) The Economic and Socid Impact of Adjusment in Africa Further Empirica
Anaysis. Unpublished paper.

World Bank (1995) Poverty Assessment. Washington, D. C.: The World Bank, South Asa
Region.

Zafar, M. N. (1999) Poverty and Labour Market Linkages. MIMAP Technica Report. PIDE,
Idamabad. Pakistan.



