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. INTRODUCTION

Most developing countries, facing persstent budget deficit and baance of payment
crigs, adopted Structurd Adjustment Programme (SAP hereinafter) in 1980s. Under the
programme there has been a generd shift away from the quantitative restrictions and price
controls towards liberaisation and privatisation. Has this policy package resulted in the desired
outcome of improving the economic conditions, structura imbaance and income didtribution in
Pakigtan or not? Thisis an important question and it can be answered by smulation a priori or
actud trends againgt counter factua in the absence of such changes. A number of empirica
dudies in, 1990s, examined this question and showed that in most countries the initia impact of
the reforms was worsening growth rates and income ditribution. However, in the long run,
some countries were able to improve the economic growth and income digtribution while the
others were worse off even in the long run. In case of Pakistan, empiricd studies suggest that

digtributiona impact of SAP is unevenly didributed among the population, hurting the most

The authors are thankful to Prof. Bernard Decaluwe, Dr Christoph Dumont and Ms. Veronique
Robichaud (MIMAPuniversity of Laval) for their comments on earlier version of this paper presented in
Workshop on “Modelling Structural Adjustment and Income Distribution: CGE Framework” in Manila,
Phillipines, 311 March, 2000. This study is done under the MIMAR project with the financial assistance
from the International Development Research Centre, Ottawa, Canada. Authors are also thankful to Dr. Irfan
for hiscomments.

1See for example, Kemal (1994), Amjad and Kemal (1997), Anwar (1998), Siddiqui and Igbal (1999),
Igbal and Siddiqui (1999), Bourguignon et al. (1991), Lambert et al. (1991), and Robinson (1990).



vulnerable group the most.? None of the studies, however, compared the results with counter
factud.

In late 1980s and during 1990s, Pekistan liberalised imports under SAP in order to
enhance the capacity utilisation of the domegtic industry and competitiveness of the commodity
producing sectors. Before adjustment period, Pakistan’'s growth performance was satisfactory
and income digtribution improved but in 1990s growth rate fell and a large proportion of
population fell below poverty line as proportion of poor in population increesed from 17.32
percent in 1987-88 to 32.6 percent in 1998-99.

Given the dtuation of persgtent budget and trade deficit and risng poverty there is a
need to explore, explicitly, the outcome of these palicies, particularly the policies having direct
bearing on trade deficit, using an appropriate quantitative framework.®> McGillivary et al. (1995)
evauated various methodologies used to assess the impact of SAP and concluded that most
appropriate method is econometric modelling. Because of the sengtivity of domestic resource
dlocation to the developments of the externa sector, Computable Generd Equilibrium Models
are very auitable for the andyss In SAM based CGE framework, a Smulation exercise can
help to determine the impact of different policies and identify optima policies leading to a better
outcome.* For example changes in trade tax reforms (tariff) affect the patern of sectord
demand, which can be captured by the disaggregation of production sector through CGE model
which takes into account the whole economy. The specific question to be explored in this study
is whether trade liberdisation (tariff reduction) policies will improve income didtribution and
reduce poverty in Pakistan or not?

This paper intends to explore functiond and households persond income didribution
across four different income groups in both the urban and rurd areas. Using Sociad Accounting
framework, Siddiqui and Igba (1999) conclude, as expected, that poorer segment of

’See Kemal (1994), Amjad and Kemal (1997), Anwar (1998), Siddiqui and Igbal (1999) and Igbal and
Siddiqui (1999). While White (1997), citing the case of African countries, has argued that welfare indicators
are expected to perform better in countries adopting adjustment policiesthan those which do not.

3 See for example MCHD (1999).

“For developing countries models, see Bourguignon et al. (1991), Lambert et al. (1991), Robinson
(1990).



population receives higher proportion of income from wages and sdaries wheress the rich class
receives highest share from capita income. This proportiond change in the returns to labour and
to capital determines the beneficiaries of the change in policy. Another study by Igba and
Sddiqui (1999b) shows that income distribution, under fiscal adjustment, has worsened in urban
areas and improved in rurd aress of Pekistan,® while in redlity, reverse has happened.® In this
paper three different amulation exercises are conducted to andlyse the impact of trade
liberdisation policies on the performance of the economy as a whole and on income accruing to
households in different income groups from different sources which ultimatdy affect
consumption pattern and welfare of households.

Utilisng the framework developed by Decduwe et al. (1996), this study explores the
impact of tariff reduction on income digtribution. For this purpose the study by Siddiqui and
Igbal (1999) is extended in three directions. Firt, the households are disaggregated by four
income categories in urban and rurd areas. Second, the Cobb-Douglas production framework
is replaced by Congant Eladticity of Substitution (CES) production function. Third, three
smulation exercises are conducted for analysing the impact of 40 percent, 60 percent and 80
percent reduction in tariff duty on industrid imports.

This sudy is organised as follows: Higtorica over view of trade policies, income
digtribution and poverty in Pakigtan is presented in the following section. A brief description of
SAM for the year 1989-90 is in Section I1l. The main building blocks of the CGE mode for
Pakistan are discussed in Section V. The expected direction of the impact of trade liberdisation
isdiscussed, briefly in Section V. The results of the smulation exercises are discussed in Section
V1. Fina section concludes the study.

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

*There are some limitations of SAM based analysis [For details see Shoven and Whalley (1984)
and Nagvi (1997)].

%n depth analysis is needed to explore the reasons. Our future study “Impact of fiscal Adjustment
on Income Distribution: a CGE based analysis’ will be very helpful.



Trade Policies

Pakistan's trade policy regime had been rather redtrictive up to the early 1980's.
Government of Pakistan is pursuing the policy of liberdisation of trade and production snce mid
eighties. Trade barriers are removed and tariff structure has been restructured. The tariff on
non-competing machinery was removed and tariff rate on some other items, like raw meateriad
and machinery fell. The number of tariff dabs was reduced from 17 to 10. Salestax at the rate
of 12.5 percent was also 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
il depends heavily on import bans and redtrictions to protect its industry. Nomind tariff rates
ill rank higher as compared to other countries in the world. In 1980-81, 41 percent of the
industria output was protected by import bans and 22 percent of vaue added by various forms
of regtrictions[World Bank (1988)].

Following SAP, Government of Pakistan has reduced maximum import duty rate 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. Asa
result, average duty rate (un weighted) declined from 40.7 percent in 1987-88 to 25.5 percent
in 1995-96. Excluding sports goods and automobiles the maximum import duty a present is 35
percent compared to 65 percent only three years ago. In recent years, the number of duty dabs
has been reduced to 5 with tariff rates 10 percent, 15 percent, 25 percent, 35 percent, and 45
percent. A number of items have been removed from negative ligt i.e, 162 in 1988-89t05in
1993-94. Smilarly, a number of items subject to different kinds of redtrictions have been
reduced from 62 to 47 during 1990-91 to 1993-94 [Kemal (1993)].

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 in GDP
increased but imports share in GDP declined resulting in improvement in trade deficit. During



this period remittances had dso declined which resulted in increase in current account deficit.
During the 90's, despite fluctuations the share of exportsin GDP has risen from 11.4 percent as
percentage of GDP in 1987-88 to 13.3 percent of GDP in 1997-98. However, the share of
imports in GDP exhibits a declining 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 rates of imports and exports,
reported in Table 3, increased from 0.3 percent to 19.5 percent and from —7.9 to 24.7 percent,
respectively. After 1987-88, the growth rates of imports and exports have decelerated,
respectively, from 19.5 percent and 24.7 percent in 1987-88 to -9.3 percent and -10.2 percent
in 1998-99. It seems that despite dl the efforts for trade liberdisation the external sector
remained under pressure during last few years and did not achieve a sustainable growth rate of
GDP to reduce trade deficit.

Table 1
Historical Trend in Trade Deficit, Current Account Deficits and Budget Deficit in
Pakistan
(as Percentage of GDP)
Y ear Exports Imports Trade Deficit Current Budget Deficit
Account
1980-81 9% 1980 084 369 53
1981-82 755 1878 11.23 49 53
1982-83 9.16 1958 1042 180 70
198384 857 19.25 1068 320 6.0
1984-85 788 1928 11.40 539 7.8
198586 923 1877 954 388 8.1
1986-87 1050 17.38 6.88 216 8.2
1987-88 11.37 1803 6.66 438 85
1988-89 1157 17.99 642 483 74
1989-90 X 1857 623 474 6.5
1990-91 1297 1842 546 a77 8.7
1991-92 1387 1845 459 276 74
1992-93 1312 1944 632 714 8.0
199394 1282 16.66 384 377 5.9
1994-95 1272 16.88 416 407 5.6
199596 1303 1883 580 717 6.4
1996-97 1285 17.84 49 6.10 6.4
1997-98 1331 16.26 295 30 5.6
1998-99 1252 1546 293 22 34

Source: GOP, Economic Survey, 1998-99.
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Table 2
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
1989-90 100 128.6 397
1990-91 126 151.2 390
1991-92 121 181.0 326
1992-93 17.7 270.1 353
1993-94 134 166.7 4.7
1994-95 03 1286 216
1995-96 05 110.3 255

Source: CBR Year Book, 1995-96.
Poverty and I ncome Distribution

Empirical evidence shows that the incidence of poverty and patterns of income
distribution were better before adjustment started. Table 3 shows that prior to 1987-88
Pakistan experienced mpressve growth. The economy achieved a high growth rate of 7.24
percent during 1981-88 (see Table 3). This high growth rate was accompanied by reduction in
income inequdlities, as Gini-coefficient declined from 0.37 in 1984-85 to 0.35 in 1987-88 for
Pakistan as awhole. For urban areas of Pakistan, Gini coefficient dso shows a declining trend
but for rurd aress it remained amost congant. On the other hand since the launching of
sructurd adjustment program, dower growth of red GDP is accompanied with risng inequdity.
Table 3 shows that GDP growth rate declined from 7.24 percent during pre adjustment period
(1980-81 to 1987-88) to 4.53 percent in post adjustment period (1988-89 to 1998-99). Gini
coefficients rose to 0.41 for Pakistan as a whole and to 0.37 and 0.42 for rurd and urban
aress, respectively. Gini coefficients improved margindly (i.e, 0.40) in 1993-94 when GDP
growth rate rose to 454 percent. Gini coefficient for 1999’ shows an increase in income
inequaity once again (see Table 4). Overdl trend of Gini coefficient shows tha increase in
income inequaity was higher in post adjustment period as compared to pre adjustment period

"Based on MIMAP survey data.
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and the inequdlity is higher in urban areas as compared to rurd aress. On the other hand,
poverty is more prevaent in rurd aress than in urban areas. Furthermore, there was sharp
increase in inequdity of incomein rurd aress during 1987-88 to 1990-91 whereas the income

inequality increased gradualy in urban aress.

Table 4 shows that in pre-adjustment period poverty (population below poverty line)
declined sharply 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. This was the period when changes were made only in
trade policies. During the later period, when adjustment and sabilisation programs were
implemented proportion of poor increased from 17.3 percent in 1987-88 to 23.6 percent in
1993-94 and GDP growth rate, on average, went down to 4.8 percent. This is not surprising
given the rigng income inequdity in Pakistan. Recently, Qureshi and Arif (1999), on the basis of
household survey data of MIMAP study, show that the proportion of poor has increased
sharply from 23.6 in 1993-94 to 32.6 in 1998-99 (see Table 4). The same trend is found in
rural and urban areas of Pakistan.

Table3
Trends of Gini Coefficients and Growth Rates of GDP
Gini Coefficients Growth Rates

Y ear Pakistan Rural Urban GDP Imports* Exports*
1984-85 037 0.34 0.38 871 03 —7.9
1985-86 036 0.33 0.35 6.36 -04 19.7
1986-87 035 0.32 0.36 581 -32 189
1987-88 035 031 0.37 6.44 195 4.7
Pre Adjustment Period 7.24

1990-91 041 041 0.39 557 131 198
1992-93 041 0.37 042 227 17 0.3
1993-A 040 0.35 0.40 454 -136 -14
1998-99** 041 0.37 041 311 -10.2 -9.3
Post Adjustment Period 453

Source: Pakistan Economic Survey, 1997-98,1998-99.
Note: ** For Gini Coefficient see Siddiqui and Igbal (1999b).

11
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Figures in parentheses are for 1997-98.

Table4

Trendsin Proportion of Poor (%)

Y ear Pakistan Rurd Urban
1984-85 2447 25.87 21.17
1987-88 17.32 18.32 14.99
1990-91 211 2359 18.64
1992-93 2240 2353 1550
1993-94 236 26.3 194

1998-99* 326 348 259

Source: Amjad and Kemal (1997). * See Qureshi and Arif (1999).

It is clear from above that as compared to pre adjustment period income inequality and
poverty have been risng during adjustment period. The question of interest in this study is.
whether the trade liberadisation policies are responsible for this outcome?

[1l. STRUCTURE OF 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 Siddiqui and Igbal (1999)
[see dso Appendix I1]. It presents a comprehensve picture of the whole economy. It
disaggregates production activities into five sectors, agriculture, Industry, education, hedth and
other. These activities are then classfied as traded goods i.e,, agriculture, industry, hedth and
other and non-traded goods i.e., education. The factors of production are disaggregated into
labour and capitd. The inditutions are identified as households, firms, government and rest of

the world.? In accordance with the orientation of analytical interest and policy problems related

&ne have 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
illustrate how the SAM framework and the related CGE model can combine the macro economic features with

12
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with the field of distribution of income and consumption, classfications in the SAM-1989-90 (in
the present form) highlights the income receipt pattern of households from different sources and

their uses on different items.

In this paper, as mentioned earlier, household sector is disaggregated by region, i.e,
rurd and urban aress of Pakistan. In each region households are categorised by four income
groups. upto Rs 1500, Rs 1501-3000, 3001-5000, and 5001 and above. The production
sector is disaggregated by traded and non-traded goods. This disaggregation alows to capture
the effects of policy changes on sectord demands and supplies. The mechanisms by which

policy changes affect the digtribution of income are asfollows:

(@ Changesin factor rewards directly affecting household income distribution.
(b) Changes in relative production prices affecting households' red income as basket of

consumption goods differs by income group.

Sdection of macroeconomic closure rule (which is how adjustment takes place) and
inditutional  characterigtics (assumption about the working of markets) determine the
distributional outcome of policy change? The changes in relative prices due to reduction in tariff
will affect resource dlocation, income digtribution and poverty dleviation. Since the outcome of
policy change will vary with the choice of closure rule and nditutiona characteridtics, the
sdection of adjusment policy isvery criticd.

The present CGE mode is built on the following assumptions:
() Primary factor supplies are exogenous to the modd.
(2) Capitd is immobile across sectors. Supply of capital stock is fixed and it is sector

specific. Change in demand for capitd will change the price of capitd not the
dlocation.

microeconomic issues. Although disaggregation of the household sector is important to see the impact on
incomedistribution. But in Siddiqui and Igbal (1999a), aggregate household sector was included.

%The simulation exercise shows how important closure rules and institutional settings are to the
distributive consegquences of a shock.

13
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(3) Labour is assumed to be mobile among the different production activities Wage
rate is determined by labour demand equal to Iabour supply.

(4) World prices of imports and exports are given.

(5 Government consumption and its trandfers to households and firms are dso

exogenous.

Closure: Since the economy has no impact on international markets, the world prices
of imports and exports are exogenous to the modd. The current account balance and the
nomind exchange rate are aso exogenous to the mode. The predetermined foreign saving has
to equa to the import surplus.

Difference in assumptions and closure rule play a very important role in market
adjusment mechanism. Adjustment to externd shock through price change, devauation or fisca
retrenchment can be different for an economy with different degree of financiad and trade
liberdisation. Smulation exercises show that assumptions about the macro economic closure
and behavioural parameters maiter a great ded in determining the productive and digtributive
effects of a shock and a country’s adjustment to that shock. These exercises aso show the
channels through which a country captures the effects of aternative adjustment packages on
income digtribution. For example, resstance to wage cut and to profit cut aso has strong
implications for the income digtribution. Poverty is likely to increase when there is resstance
because the economy is not operating a full capacity level. Changes in trade tax reforms (tariff)
affect the pattern of sectord demand, which can be well captured by the disaggregation of
production sector through CGE modedl.

IV. COMPUTABLE GENERAL EQUILIBRIUM MODEL FOR PAKISTAN

Basic framework of the modd is from Decduwe et al. (1996). This neo-classcd
framework contains six blocks with more than two hundred equations. Exchange rate acts as
numerare. Its value is sat equd to one. Mathematica equations of the mode, specification of
variables and symboals are given in Appendix |. The theoretica background of the equations in
each block of CGE modd is discussed below:

14
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1. Production Sector: Domegtic production is disaggregated into five sectors, viz.,
agriculture, indugtry, other, hedlth and education. Like most empirica studies, we have assumed
a technology in which gross output has separable production function for vaue added and
intermediate consumption with CES production functions for vaue added and Leontief
technology between intermediate and value added and aso within intermediates are assumed.
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.

2. Factor Demand: Assuming perfect competition and market clearing, labour demand
function for ith sector is derived from CES production function. Capitd is sector specific and it
is assumed to be given in the short run. Labour demand is specified in Equation 5. While price
of capitd is determined by Equation 30 in price block. Changes in factor prices play important
role in explaining the issue of functiond income didtribution.

3. Foreign Trade Sector: In this sector, the model has separate equations for exports and
imports. We have assumed that domestic sales and exports with the same sectora classfication
represent goods of different qudities. Congant Eladticity of Transformation CET function
describes the possible shift of sectord production between domestic and externa markets.
For import function, we assume that domesticaly produced goods sold in the domestic market
are imperfect subgtitute of imports (Armington assumption). Congtant Eladticity of Subgtitution
(CES) import aggregation function presents demand for composite goods (imported and
domestically produced goods). In addition to Equations 6 and Equation 7 for export
transformation and import aggregation, profit maximisation/cost minimisation gives desred
exports and imports ratios as a function of relative prices (domestic to foreign prices). (see

Equation 8 and Equation 9, respectively).

4. Income, Saving and Consumption: Inditutions receive income from different
sources. The endowment of primary factors and their renta vaues determine the indtitutiona
income from factors of production. All incomes of inditutions is used for consumption and rest is

saved. Rdevant equations are given in income and saving block of the modd.

15
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5. Households: In this study, we andyse functiond digribution of income among
different income groups and inditutions. All wage income accrues to households and the
households aso receive share of capitd income from total capitd income from different
activities. They aso receive income from firms as dividends, tranfers from government as socid
security benefits, and trandfers from the rest of the world. Equation 12, representing hth
household represents tota income of households from above mentioned sources. Dividends for
the hth household are determined by Equation 14. Transfers from the government and from the
rex 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. Different
income groups pend this income on different commodities. Consumption of ith commodity by
jth households and total household consumption are defined by Equation 24 and Equation 25,
respectively. These ejuations describe how different goods are consumed by households in
different income groups. It is defined with fixed vaue share of ith good. The sum of 2 is
equa to 1. In addition, savings of hth household is defined in Equation 15.

6. Firms. Frms receive income from operating surplus and transfers from government.
Equation 17 presents firm's totd income. Income from capitd (retained profit) is presented in
Equation 16. Trangfers from the government are given exogenoudy. Its expenditure includ es tax
payments to the government, dividends to hth households, and transfers to the rest of the world.
Whileresdud is saved.

7. Government: Third inditution i.e., 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 transfers
from the rest of the world. Tota 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 total current expenditure is measured in vaue terms. Government total
expenditure on ith commodity is fixed share caculated through Equation 27. Government saving

iscaculated asaresdud after subtracting consumption expenditure from total revenue.

16
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Total consumption expenditure on ith good is the sum of expenditure by different
household groups and by government on good i. In addition to consumption expenditure, there
is ademand for good i for the investment purposes. Equation 29 converts aggregate investment
into demand for investment good by sector of origin. | is gross fixed capitd formation in
commodity i, ?'ij is fixed vaue share and ts sum is equd to one. Gross saving from different
household groups, firms, government and rest of the world serve as source of funding for gross

investment.

8. Prices: Block 5 of the model presents different prices associated with each tradable
good, as price of aggregate output, price of composite goods, price of domestic sde, domestic
price of imports, domestic price of exports, world price of imports, and world price of exports.
World prices of exports and imports are exogenoudy determined. All prices are defined in
Equations 30 through 36. Over dl priceindex i.e., GDP deflator is presented in Equation 37.

9. Equilibrium: Fina block presents saving-invesment equilibrium, goods market
equilibrium, and labour market equilibrium by Equations 38, 39, and 40, respectively. Model is
closed in Current Account Balance equation. Nomind exchange rate is numerair. Red exchange

rate isimplicit in the modd caculated as follows.

er=e* P/ Py)

V. THEORETICAL FRAMEWORK: IMPACT OF TRADE
LIBERALISATION ON INCOME DISTRIBUTION

Changes in prices play crucid role in resource dlocation, income didribution and
poverty dleviation. Changes in reative price structure, as a result tariff reduction affects
production incentives, consumption and other economic indicators in an economy. Impact of
tariff reduction on economy depends on the extent to which the impaosition of tariff reduction
affects the price of goods produced domestically. If these goods are subgtitutes to imported
goods, then reduction in tariff leading to lower import price will reduce demand for domesticaly
produced goods and increase demand for imported goods. Reduced demand causes decline in
prices of domestically produced goods as well. Clearly the impact of these policies will depend

17
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on whether the imported goods are complements or substitutes to domestically produced goods
and on the dadticity of supply of the product. Higher eaticity of supply requires smdler

adjusment in domestic prices necessary to bring back equilibrium in the market. Furthermore,

andydis of the impact of the changes in incentives and resource alocation, in response to price
changes, is very important as they ultimately affect red income and welfare in the country.

There are three channds that affect income digtribution in response to adoption of
sructurd adjustment policies [Bourguignon et al. (1991)]. Firstly, changes in factor rewards
directly affect households income!® Secondly, changes in relative product prices affect
households red income differently because consumption expenditure is specified a the
household levd. If we assume smilar preference function for dl consumersin the economy then
we can compare the aggregate consumption with the consumption in the base line solution. If
more of every single commodity is consumed after policy shock that indicates improvement.
Thirdly, capitd gains and losses affect households wedth distribution can not be captured
through this model. In this paper, we concentrate on the effects of tariff rationdisation on income
digribution among households in urban and rurd areas. We are utilisng the multi-sector multi-
factor CGE model in which digtributiona shifts occur mosily through changes in relative prices,
proposed by Decauweet al. (1996) to analyse the Situation (see Appendix 1).

Comparison of Basdine Solution with Simulation Results

This section discusses the impact of reduction in tariff rate on industrid imports on the
macro aggregates in generd and on income distribution and consumption of different income
groups in particular. Modd is smulated by reducing tariff rate on industrid imports by 40
percent, 60 percent, and 80 percent. The results of smulations are reported in Table 5.

The impact of tariff rate reduction depends on the interaction between the domestic
economy and the foreign trade sector. The first impact of reduction in tariff rate is to lower the
price of indudrid imports. This change in price afects the input use in the economy.

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.

18
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Consequently, production, income dstribution, consumption and saving change. We focus on
the results of the third smulation, i.e,, 80 percent reduction in tariff rate of industriad imports.

The immediate impact of tariff rate reduction by 80 percent on industrid imports is to
lower the import price of industria imports by 16.37 percent. The reduction in import price
leads to decline in domegtic price of industrid goods. The resulting decline in domestic industria
goods prices leads to decline in supply of industrid products by 0.58 percent, and releases
labour from indudtrid production. The results show that labour demand in industrial sector
declined by 1.9 percent. The released labour is absorbed in other sectors. Demand for labour
increases in agriculture, hedth and education sector by 1.21 percent, 3.52 percent and 3.16
percent, respectively. While decline in non traded sector is margind. On the other hand
demand for capitd in agriculture, industry and others sectors declines but increases in hedth
and education. Since capitd is sector specific, the change in demand of capita affects pricesin
these sectors. The results show that the net impact of change in price of factor of production has
resulted in change in share of labour and capital in GDP. However, this change is very little as
the share of labour and capital changes from 0.28 and 0.72 to 0.27 and 0.73, respectively (see
Table 6). Thisimplies that benefits of reduction in tariff rate on indudtrid imports are a little high
for rich people whose highest share of income comes from capital.** Thus reduction in tariff rate
on industria imports increases the income gap between rich and poor.

Table5
Smulation Results with Reduction in Tariff Rate on Industrial Imports
%-age Change %-age Change %-age Change

Variables Base Year Values 40% (Sim 1) 60% (Sim 2) 80% (Sim 3)
Prices
Agriculture

Po 1.0 -2.19 -3.31 -4.45

P 1.0 -2.16 -3.27 -4.4

Pya 1.0 -1.34 -2.01 2.7

P, 1.0 -2.11 -3.19 -4.29

Pu 1.0 0.0 0.00 0

Pe 1.0 0.0 0.00 0

P* dex 1.0 3.13 -4.74 -6.39
Industry

Po 1.0 -4.46 -6.76 -9.12

P 1.0 -3.76 -5.69 -7.64

Pya 1.0 2.91 -2.01 -5.8

" see Siddiqui and Igbal (1999) for detail.
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P. 1.0 -5.49 -8.30 -6.49
Pu 1.0 -8.18 -12.28 -16.37
Pe 1.0 0.0 0.0 0
Health
Po 1.0 -1.79 -2.71 -3.64
P 1.0 -1.79 -2.71 -3.64
Pya 1.0 -0.33 -4.36 -0.66
P, 1.0 -1.77 -2.67 -3.59
Pu 1.0 0.0 0.0 0
Pe 1.0 0.0 0.0 0
Others
Pp 1.0 -3.23 -4.91 -6.63
P 1.0 -3.11 -4.73 -6.39
Pva 1.0 -2.14 -0.50 -4.44
P. 1.0 -3.14 -4.77 -6.45
Pu 1.0 0.0 0.0 0.0
Pe 1.0 0.0 0.0 0.0
Education
Po 1.0 0.0 0.0 0.0
P 1.0 -1.68 -2.54 -3.42
Pya 1.0 -1.48 -3.27 -3.01
P, 1.0 -1.68 141 -3.42
Pu 1.0 0.0 -2.54 0.0
Pe 1.0 0.0 0.0 0.0
Production
Value Added
Agriculture 212693 0.12 0.19 0.26
Industry 150037 -0.3 -0.44 -0.58
Health 5963 0.8 1.21 1.64
Others 361752 -0.02 -0.04 -0.06
Education 17332 1.21 1.85 2.51
Households Total Income
Yhui 12034 -2.07 -314 -4.22
Yhu2 76206 -2.02 -305 -4.11
Yhus 87569 -1.96 -297 -3.99
Yhua 154466 -1.75 -2.66 -3.57
YHRr1 36566 -2.03 -307 -4.12
YHhr2 95806 -1.98 -300 -4.03
YHRr3 92099 -1.92 -291 -3.92
YHra 130794 -1.91 -2.89 -3.89
Continued—
Table 5—(Continued)
%-age Change %-age Change %-age Change
Variables Base Year Values 40% (Sim 1) 60% (Sim 2) 80% (Sim 3)
Dividends
Yot 159 -2.02 -3.06 -4.12
Yoz 1540 -2.02 -3.06 -4.12
Yhus 5125 -2.02 -3.06 -4.12
Yhua 14569 -2.02 -3.06 -4.12
Yin 1094 -2.02 -3.06 -4.12
Yz 2790 -2.02 -3.06 -4.12
Yia 4631 -2.02 -3.06 -4.12
™ 18968 -2.02 -3.06 -4.12

Households Saving
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St -9159 -2.07 -3.14 -4.22
S -12312 -2.02 -3.05 -4.11
Sius -4300 -1.96 -2.97 -3.99
Sius 40883 -1.75 -2.66 -3.57
Sin -18355 -2.03 -3.07 -4.12
Sie -12605 -1.98 -3.00 -4.03
Sis 9638 -1.92 -2.91 -3.92
Sia 60053 -1.91 -2.89 -3.89

Demand:

(1) Households

Consumption

Agriculture
Chuy, 7097 0.036 1.053 0.07
Chuw 29128 0.095 0.143 0.19
Chug 28472 0.151 0.229 0.31
Chu, 30005 0.363 0.553 0.75
CHr, 19764 0.087 0.131 0.18
CHr, 38457 0.131 0.198 0.27
CHr; 28685 0.189 0.287 0.39
CHr, 22290 0.206 0.313 0.42

Industry
Chy, 9025 3.61 5.625 7.81
Chu, 37479 3.671 5.721 7.94
Chug 38391 3.729 5.811 8.06
Chu, 42239 3.948 6.152 8.54
CHr, 24282 3.663 5.708 7.92
CHr, 48187 3.708 5.779 8.02
CHrs 35363 3.769 5.872 8.15
CHr, 29195 3.786 5.899 8.19

Health
Chy, 150 -0.310 -0.477 -0.65
Chuw, 611 -0.251 -0.387 -0.53
Chug 600 -0.195 -0.302 -0.42
Chuy 765 0.016 -0.020 0.022
CHr, 419 -0.259 -0.399 -0.55
CHr» 818 -0.215 -0.332 -0.46
CHrs 576 -0.157 -0.244 -0.34
CHry 610 -0.141 -0.219 -0.30

Others
Chu, 4775 1.098 1.712 2.38
Chu, 20634 1.158 1.803 2.50
Chus 23115 1.214 1.891 2.62
Chu, 37570 1.428 2.219 3.07
CHr, 10152 1.150 1.791 2.48
CHr, 20450 1.194 1.859 2.58
CHrs 17309 1.253 1.949 2.70
CHr, 95 1.269 1.975 2.74

Continued—

Table 5—(Continued)

Education
Chy, 95 -0.403 -0.615 -0.83
Chu, 523 -0.344 -0.525 -0.71
Chu 861 -0.288 -0.440 -0.60
Chu, 1882 -0.077 -0.119 -0.16
CHr, 118 -0.352 -0.537 -0.73
CHr, 405 -0.308 -0.471 -0.64
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CHr;
CHr,
Investment
Agriculture
Industry
Health
Others
Education
Labour Demand in
Agriculture
Industry
Health
Others
Education
Wage rate*
Returnsto Capital
Agriculture
Industry
Health
Others
Education
FirmsIncome
Foreign Trade
Imports
Agriculture
Industry
Health
Others
Exports
Agriculture
Industry
Health
Others
Government
Revenue
Indirect Taxes
Agriculture
Industry
Health
Others
Import Duty
Agriculture
Industry
Health
Others
Total Government
Revenue
Demand for
Composite Goods
Agriculture
Industry
Health
Others

367
421

1458
96225
14
65347

45681
45415
2839
101471
13883
1.0

1.0
1.0
1.0
1.0
1.0
212737

12378
166554
122
18153

3867
102210
9
22386

1557
40103

10265

857
42844
0.0
3.0

364322
694971
9032
616472

-0.250
-0.234

-11.02
-7.84
-11.33
-10.07
-11.41

0.57
-0.98
1.69
-0.07
1.52
-2.07

-1.13
-3.27
1.26
-2.17
0.92
-2.26

-3.16
4.67
-1.91
-4.02

1.89
5.6

3.57

3.85

-2.04
-4.05
-1.01
-3.13

-3.16
-3.72
0.0
-4.02
-13.69

-0.02
0.22
0.76
0.28

-0.382
-0.357

-17.08
-12.46
-17.52
-15.71
-17.63

0.88

-1.45
2.58
-0.14
2.32
-3.13

-1.70
-4.89
1.92
-3.32
141
-3.42

-4.77

7.22
-2.88
-6.11

2.89
8.69
547
5.94

-3.09
-6.10
-1.53
-4.76

-4.77
-57.11
0.0
-6.11
-20.97

-0.02
0.32
1.15
-0.44

-0.52
-0.49

-23.57
-17.66
-24.12
-21.8
-24.26

1.21

-1.9

3.51
-0.22
3.16
-4.22

-2.28
-6.49
2.62
-4.52
1.93
-4.61

-6.39

9.94
-3.87
-8.25

3.93
12.01
7.45
8.17

-4.15
-8.18
-2.06
-6.44

-6.39

-78.01

-8.25

-28.58

-0.03
0.41
1.56

-0.61
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Table 6
Factors Sharein GDP and Income Distribution
Before Simulation After Simulation
Factors Sharein GDP
Labour Share 0.28 0.27
Capita Share 0.72 0.73
IncomeDistribution
Gini-coefficient
Pakistan 0.3911 0.3913
Urban 0.3784 0.3791
Rural 0.4005 0.4008

The results dso show that contribution of different sectors to GDP has aso changed
with the change in factors demand. Output reduces in industry by 0.58 percent and increasesin
agriculture, health and education other sectors by 0.26 percent, 1.64 percent, and 2.51 percent
respectively. In result the contribution of agriculture, hedth, and education to GDP has
increased after the tariff adjustment, and share of industry and others sector has declined (See
Table 7).

Table7

Share of Different Sectorsin GDP
Contribution to GDP

Sectors Before Simulation After Simulation
Agriculture 0.2844 0.2852
Industry 0.2006 0.1995
Health 0.0080 0.0081
Others 04838 04835
Education 0.0232 0.0238

As mentioned earlier, in order to examine the didtributiond impact of tariff reduction, the
present study has aggregated households in four income groups; (1) up to Rs. 1500 per month
(lowest), (2) Rs 1501-3000 (low), (3) Rs 3001-5000 (medium), and (4) Rs 5001 and above
(high), separately for rurd and in urban areas of Pakistan. The percentage distribution of
households in urban areas under these income groups is as follows 14.71 percent, 40.45
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percent, 26.32 percent and 18.47 percent respectively. The percentage distribution of
households in rural areas in these income groups is 30.12 percent, 38.42 percent, 20.18
percent and 11.22 percent, respectively. The base line results, for the year 1989-90, are from
the SAM 1989-90 in Appendix Il. It shows that in the base line scenario, in urban aress, the
highest income group receives highest percentage of totad income i.e, 46.8 percent and the
lowest income group receives only 3.64 percent of total income. However, on per household
basis, on average, the lowest income group receives only 0.247 per household while the highest
income group receives, on average, 2.53 per household. This shows that on average high
income group receives 10-times more than the income of the lowest income group. On the other
hand, digtribution of tota wages and sdaries and totd capita income from different activities
show tha higher percentage of income from these sources goes to highest income group in
urban aress, i.e., 36.2 percent and 46 percent, respectively.

In rurd aress, lowest income group holds 30 percent of households and highest income
group contains only 11 percent of households. While lowest income group receive 21 percent
of wages and only 8 percent of returns to capital, the highest income group receives 18 percent
of wages and 37 percent of capitd income. Thus, it presents a clear picture of skewed income

digtribution by source, in rurd and urban areas of Pakistan.

Assuming that the population shares across income groups reman the same, the
amulation exercise for 80 percent reduction in tariff on indudtria imports show that after the
shock, in urban areas income share of the lowest income household group has declined from
3.64 percent to 3.63 percent and the share of highest income group has increased from 46.77
percent to 46.90 percent. While in rura areas, income share of these groups changes from
10.29 percent and 36.82 percent to 10.27 percent and 36.84 percent after the change in
policy. Gini- coefficients in table 6 show that income distribution has worsened after the shock as
Gini-coefficients have increased from 0.3911, 0.3784, and 0.4005 to 0.3913, 0.3791, and
0.4008, for urban and rurd areas aswell asfor Pakistan as awhole, respectively. Though this
increaseis very smal, but we can say that ditributiond impact of tariff reduction does not seem
to be working in the positive direction.
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Pogt smulation results, given in Table 5, show that the consumption of al household
groups has increased for agriculture, industrial and others goods in redl terms over the base year
consumption. This confirm the result of the study by Siddiqui and Igbd (1999) that tariff
reduction leads to increase in consumption. Increase in consumption of these goods is higher for
higher income groups and low for lower income groups. This means the policy change benefits
more to rich households as compared to poor households. The largest increase in consumption

of each group of household is for industria goods.

As expected, reduction in tariff rate results in significant loss of government revenue.
With 80 percent reduction in tariff rate, government revenue has declined by dmost 28.58
percent. Reduction in Govt revenue has reduced government savings and demand for goods for
investment purposes. This released output is directed to the externd market. So our exports
from agriculture, industry, health and others sectors increased by  3.93 percent,12.01 percent,
7.45 percent, and 8.17 percent, respectively.

Results of three smulation exercises, presented in table 5 reved that as intengty of
shock rises, i.e, as tariff reduction increases, the intendty of the impact of the shock dso

increasess.

VI. CONCLUSIONS

The dudy examines the impact of reduction in tariff on industrid imports across
households and on other broad macro aggregates. The Smulation exercises suggest that the
impact of tariff rate reduction lowers the price of imported goods, which affect the domestic
relative output price and input price structure. It affects supply and demand of al commodities.

The tariff reduction increases the gap between the rich and poor as the results show that
share of capital and labour in GDP hes increased and declined, respectively. Consequently, Gini
coefficients show that income digtribution has worsened. But impact on income digribution is
very magind.

The results dso reved that consumption of each household group haes increased. This
implies that tariff reduction has wefare enhancing impact on households. But increase in

consumption of rich is greater than the increase in consumption of poor. This implies that the
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policy change favors rich class and benefits more to rich as compared to poor in terms of
income as well as consumption.

Decline in government revenue is responsble for low investment, which ultimatdy
affects economic activities adversdy. This decline will have important policy implications
regarding identification of new avenues of resource generation and reduction in fisca deficit.
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Appendices
APPENDIX |
I. CGE MODEL FOR PAKISTAN

Production Block
(1) ?°=VA /v; Production 5
(2 VA =B [ 2 K7+ (1-21)(L%)7TY*  Production function(CES) 5
() ICi = io()*( VA / vi) Intermediate Consumption of good i 5
(4) I1C;; = a; * (?+°) Intermediate Consumption

of good | in jth sector 25
)L = [{2 [(1-2)Hrm}”*1]* Ki Labour Demand 5
Foreign Trade
(6) 2= B[ ?e EX?e + (1-2")De e’ ] Y7o Export transformation (CET) 4
() Q.= B [25M? S+ (1-28)D° S 1Y)

Import aggregation (Armington)(CES) 4
(8) Ex = (Pe/ Pe®)"Te[(1-2& )/ %' ] 7T * De 4
(9) M=(PL 1 PM) 7S, [(2°/1-25] *+ Do) Import Demand 4
(10) Qur= Xyt Demand for non traded good 1
(12) 2P M, - (1 &) Ter? P EX— €*Try—&*Tre= € * CAB

Current Account Balance 1
Income and Saving
(12) Yu(h)=W2,2L %+ 2,2 RK,+DIV(h)+ &* Try+ PINDEX* Tay(h)
Household Income 8

(13) YDy(h) = (1 -ty)*Yy (h) Household Disposable Income 8
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(14) DIV (h)= dvr(h)*YF ¢ Dividends

(15) Sy (h)= mps(h)* YDy (h)  Household saving
(16) Yex = (1-? 7?99 ?(RK;) Capita Income of Firms
(17) Ye = Yex + PINDEX*Tge  Firmstota Income
(18) & = Yr- Ter- ? DIV(h) - t* Yek Firms Saving
(19) TXS = tx*P*X;®  Indirect taxes

(20) TXM, = tm*e* P,"MM, TaxesonImports

(21) TXE, = te* €* P,SEX, Taxes on exports

(22) Yo = ? ty(h)*YH (h)+ tk*YFK+ ?AXS+ € *Tret ?TXM,+?TXE,

ernment Revenue

(23) S = Ys—Pindex* Tee— ?Pindex * Ten(h)) — CTo
Government Saving
Demand
(24) Ci () = i (h)*CTw (h)/ P
Household Consumption for good |
(25) CTh (h)= YDu (h)- S+ (h) Totd Household Consumption
(26) INTD; = ? &; IC; Intermediate Demand
(27) CG = ?7; CTo/P;° Government Consumption
(28) Ci=? CTy (h)+ CG; Tota Consumption of Good i

(29) I; = 2*IT/P°  Invesment

Prices

(30) R = (P VA-W*L°)/K; Retunsto Capital

(31) Py(1+ tx)* X,°= D,*P,° + (EX.)*P.E  Vadueof output

28
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(32) PYA*VA= (P*X.S)-2%PCIC;) Vaueof VaueAdded 4
(33) P = (L+tm)* &*P,"™ Import Price 4
(34) Px=&* P,""/ (1+te) Export Price 4

(35 P.L = (Dn/Q)* PP+ (M,/Q,)P."  Composite price

for composite good 4
(36) PyC= Py Price for non traded good 1
(37) Pindex= ?2(?i** Pi)  Pricelndex 1
Equilibrium

(38) IT=? Su(h)+Se+Sc+ € * CAB

Saving Investment equilibrium 1
(39) Q =C;+ INTD + INV;, Goods Market Equilibrium 5
(40) Ls=?(LP®) Labour Market Equilibrium 1
Total Equations 215
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II.VARIABLES
Number of
Endogenous Variables Definition Variable
DO G Total Consumption of Good 5
@ oG Public final Consumption of Good i 5
@ CH(h Household h's Consumption of Good i 40
@ Cry (h Total Consumption of household h 8
® D Domestic Demand for domestically produced good 4
® DIV (h) Dividends distributed to Households from firms 8
" EX, Exports of nth good(FOB) 4
® M, Imports of nth good (CAF) 4
9 IG Total Intermediate Consumption of Good by ith sector 5
(109 1CY; Intermediate Consumption of Good J by ith sector 25
(11) INTD, Intermediate Demand of Good | 5
(12) INV; Consumption of Good by | for investment in sector i 5
13 IT Total Investment 1
(14 L° Labour Demand in sector i 5
15 B, Producer price 4
(16) R Price of Composite good 5
@an RP Price of domestically produced and consumed good 4
(18) PF Domestic price of Exports 4
(19 RM Domestic Price of Imports 4
0 RVA Value Added Price 5
(21) PINDEX Producer price Index 1
(22 Q Domestic Demand for Composite Good | 5
(23 R, Rate of Return on capital in branch n 5
(249 Sk Firms Saving 1
(@5 Sc Government Saving (Fiscal Deficit) 1
(26) S (h) Saving of Household h 8
(27 TXE Taxeson Imports of nth sector 4
(28) TXM; Taxes on Exports of nth sector 4
(290 TXS Indirect taxes on ith sector production 5
(30) VA, Value Added of sector i 5
By X Production of ith sector 5
(32 Yy (h Total Income Household h 8
(33) YDy (h) Disposableincome of h Households 8
(34 Ye Firmstotal income 1
(35 Yo Government Revenue 1
(36) YKr Firms Capital Income 1
3 W Wagerate 1

Total EndogenousVariables

214
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Exogenous Variables

(O CAB
@ CTg
Q e
@ K
® L
©® P.""
™ Pn
©® Ter

© Ter
(20) Tgh (h)
(12) Tre
(12) Try (h)

Current Account Balance
Government final consumption
Exchange Rate

Branch I's Capital Stock
Total Labour Supply

World Price of Exports

World Price of Imports
Firmstransfersto therest of world
Government transfersto Firms
Government Transfers to Househol ds
Foreign transfer payments to the Government

Foreign transfers to Households

Total Exogenous Variables

Bor oRrRARNWWRRE R

Los S AR

I11.SYMBOLS

. Input Output Coefficients

. Percentage shareof good i in h'" 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 Labour Income

. Household Share of Capital Income

. Dividend rate for Household h from firms

. Leontief technical coefficients (Intermediate Consumption of good i )
: Households h marginal propensity to save

: Incometax rate of households

. Capital Incometax rate of firms

. Indirect tax rate on branch ith Production

. Leontief technical coefficients (value added)

. CESelasticity of substitution of value added

. CESSubstitution parameter of value added

: CET Distributive share of value added

. CESscale parameter of value added.
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Appendix Table 1
Social Accounting Matrix for Pakistan, 1989-90
Factors of
Production I nstitutions
Labour  Capital HU1 HU2 HU3 HU4 HR1 HR2 HR3 HR4 Firms  Government Rest of World

@ 2 (3 Q) (5 (6) U] (8 ©) (10) (1) (12) (13)
Labour (1)
Capital 2)
HU1 (3) 7411 4603 -159 196 -17
HU2 (4) 39030 33430 1540 646 1560
HU3 (5) 38576 39232 5125 659 3977
HU4 (6) 48134 65911 14569 2699 23152
HR1 (7 16155 18649 1094 187 482
HR2 (8) 30048 59074 2790 721 3172
HR3 (9) 16466 65299 4631 491 5212
HR4 (10) 13469 84860 18968 3625 9872
Firms (11) 167430 45308
Government (12) 51 143 430 1121 187 93 161 1223 24588 11544
Rest of World (13) 20713
Agriculture (14)
Industry (15)
Education (16)
Health 17)
Other Sectors (18)
Agriculture (19) 7097 29128 28472 30005 19764 38457 28685 22290 0
Industry (20) 9025 37479 38391 42239 24282 48187 35363 29195 0
Education (21) 95 523 861 1882 118 405 367 421 14137
Health (22) 150 611 600 765 419 818 576 610 4231
Other Sectors (23) 4775 20634 23115 37570 10152 20450 17309 17002 102438
Agriculture (24) 3867
Industry (25) 102210
Health (26) 9
Other Sectors (27) 22386
Accumulation (28) 9159 -12312  -4300 40883  -18355 -12605 9638 60053 118879 -40164 30494
Total (29) 209289 538488 12034 76206 87569 154465 36567 95805 92099 130794 212738 135174 217920

Continued—
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Appendix Table 1— (Continued)

Total Production Goods for Domestic Market Goods for Exports Market
Agriculture Industry  Education Health Other Agriculture Industry Education Health  Other  Agricult Industry Health Other Accumulation Total
Sectors Sectors ure Sectors
(14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) 27) (28) (29)

Labour 45681 45415 13883 2839 101471 209289
Capital 167012 104622 3449 3124 260281 538488
HU1 12034
HU2 76206
HU3 87569
HU4 154465
HR1 36567
HR2 95805
HR3 92099
HR4 130794
Firms 212738
Government 1557 40103 0 4 10265 857 42844 0 0 3 135174
Rest of 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 49893 103486 175 0 7826 1458 366736
Industry 37381 227552 505 2110 149984 96225 777918
Education 0 82 33 0 112 8 19044
Health 12 31 0 176 23 14 9036
Other Sectors 55832 149439 999 670 101008 65347 626740
Agriculture 3867
Industry 102210
Health 9
Other Sectors 22386
Accumulation 163052
Total 357368 670730 19044 8923 630970 366736 777918 19044 9036 626740 3867 102210 9 22386 163052

Source: Siddiqui and Igbal (1999).
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