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Estimation of Shadow Prices for Project Evaluation
in Pakistan.

MUHAMMAD ZUBAIR KHAN*

The purpose of this paperl is to estimate shadow prices of capital and labour
for use in the social evaluation of projects.2 The Harbergerapproach [7] has been
used here to estimate the shadow discount rate. Apart from being one of the few
demonstrations of the empirical estimation by this approach in'literature this is the
correct method of. estimating the shadow discount rate where the marginal social
value is not equal to the marginal social cost of funds at market equilibrium due to
the presence of various distortions.

The estimation, in this paper, of the shadow wage rate of unskilhsdlabour of
Pakistan improves upon other attempts by taking account of a number of factors not
considered hitherto. Firstly, it takes account of the different flows of rural-urban,
migration to the various industrial cities to estimate more ace.irately the opportu~ty
cost of employing labour in each city. Secondly, the estimate takes account of the
changes in social cost brought about by changes in the consumption bundle of the
immigrant labour and the physical relocation of labour. In addition the estimates
have been derived under alternative assumptions regardingthe marginalproductivity
of labour in the agriculture slack season.

The shadow prices estimated here are purely efficiency prices in contrast to
social prices3 which take income distribution and growth consideration into account.
The income distribution and growth considerations, while admittedly very important
for policy making, have been left out of our analysison the belief that policies other
than the choice of particular projects can be used to attain objectivesof growth and
distribution. Moreover,the estimation of socialprices involvestranslating of govern-

*The author is a Research Economist at the Pakistan Institute of Development Economics,
Islamabad (Pakistan). He would like to thank Gary Pursen for providing the basic methodologi-
cal guidelines used in this paper and Bela Balassa for the numerous comments on the earlier drafts
of the paper. He also wishes to express his sincere appreciation of the editorial help rendered by
S. H. H. Naqavi. Needless to say, the author retains the responsibility for the remaining errors.

lThis article is based on the author's research completed in November, 1977 at the World
Bank in the context of a Project entitled Export Incentives in Developing Countries.

2Although the shadow prices were estimated primarily for use in the estimation of Domes-
tic Resource cost of the manufactured exports, they can be used in general for project evaluation
because they are based on economy-wide data.

3The estimation of social prices is given in the article by Squire, Little and Durdag also
appearing in this issue.
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ment policies into quantifiable elements using subjective judgments regarding the

government's objectives, whereasthe declared objectives of the government may not
be clearly defined, or be subject to frequent changesif not contradicted sometimes
by actual policy. Efficiency prices avoid such problems and are therefore a more
reliable guide to policy making.

In the following pages,after first explaining the methodologies usedhere to
estimate the shadow discount rate and the shadow wagerate, the paper presentsthe

conclusions and policy implications of the analysis.

in Table 1 indicate that the debt/equity ratio for the public sector was 83: 17 with

equity defmed asthe sum of public savingsand deficit fmance.5 In view of the ab-
normally low government savingsdue to unforeseen expenditures during the year,
the debt/equity ratio is estimated to rangebetween 83: 17 a.nd75 :25 in the long run.

Table 1

Pakistan s Sources of Finance: 1975-1976

(Rs. Million)

THE SHADOW DISCOUNT RATE Public Sector

Public savings
Current account surplus
Net capital receipts
Autonomous bodies savings
Provincialgovernment's contribution
Inflationary finance

Total: Public Savings

External Resources
Total: Public Sector

Semi-public Sector
Corporate Savings
Foreign Loans
Loans from CommercialBanks

Total: Semi-Public Sector

Private Sector
Foreign Resources

Equity
Loans through IDBP,ADBP,etc.

Total: Foreign Resources
Domestic Resources

Savingand capital market
Loans from banks
Loans from ADBP,IDBP
Taccavi loans

Total: Domestic Resources
Total: Private Sector

The shadow price of capital, or the shadow discount rate, represents the oppor-
tunity cost of capital to the national economy. Since the social marginalvalues and
costs diVergeat market equilibriwm owing to discrepancies resulting from indirect
taxes, tariffs or monopoly distortions, the shadow discount rate is defined here as a
weighted average of the marginal social value and marginal-socialcost of investment
resources, the weights being the proportions of investment funded by respective
sources. The rationale behind using a weighted averageis that an increase in demand
for investmentresourcesis likely to be met by both an increasedsupplyof funds
and a decrease in the use of funds in alternative uses. The opportunity cost of funds
withdrawn from other uses is equal to the marginal product of capital in the entire
economy. .

This section first determines the sources of funds used for investment in Pakis-

tan and their share in the total investment undertaken during 1975 -76, the year for
which the shadow discount rate is being estimated. Then the marginal cost to the
national economy is determined for funds from each source before fmally estimating
the weighted averageof the marginal costs to arriveat the shadow discount rate.

In .the case of Pakistan, given the upward sloping supply curve of foreign capi-
tal, the demand for investment is met by foreign capital supplemented with capital
from domestic sources, both private and public, in addition to the withdrawal of
funds fromprojectswithrelativelylowratesof return. Table1showsthe contribu-
tion to total investment in 1975 -76 by funds from all sources. The extent to which
funds were diverted from alternative uses has been estimated indirectly for lack of
better information.4

Furthermore,a distinctionneedsto be madebetweenequity and debtcapital
to capture the different socialvalues attached to each. The sourcesof fmance listed

GRANDTOTAL

4Because private sector concentrates on consumer goods industries while public sector on
the capital goods sector, the diversion of funds from the consumer to capital goods is indirectly
estimated as the increase in the public investment over private investment. The diversion
amounted to 30 percent of total investment over the period 1960 to 1975.

In the semi-public sector, corporate savingsare low and the debt/ equity ratio
is 92:8. The high proportion of foreign and debt fmance during this year was
mainly because the government used most of the corporate savingsin the Annual

5lnflationary fmance is considered a transfer of resources from the private to the public
sector and is treated as an equivalent of taxation.

76
297
401
183

1,512
2,469

12,126
]4,595

200
946

1,484
2,630

70
744

814

2,994
1,177

743
15

4,929
5,743

22,968
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Development Programme [14]. With the growth of the semi-public sector, their

savingsrate is likely to rise, suggestinga range of90:10 to 80:20 for the debt/equity
ratio in the long run.

In the private sector, the debt/equity ratio in 1975-76was47:53. As the risk
of nationalization subsides, equity investment is expected to increase substantially in
the manufacturing sector with a long-run value~ the range of 45:55 to 50:50.

of exports and imports has gone up by the time repayments are made, the borrower
has to forego less in real terms to repay the same amount in foreign exchange. Be-
cause inflation rates for the future cannot be predicted accurately, we shall simply
deflate the monetary interest rate by the rise in the price index of imports and ex-
ports for 1976-77 to about 7 percent (adjusted downward by 1 percent for the
downward trend in inflation).

The real marginal cost of borrowing from foreign sources would then range
between 4 percent and 5 percent.

Marginal Cost of Funds

Having identified the sources of funds, we shall now determine the marginal
cost of funds from each source. ii. Public Savings

Public savings,li~e private equity for a risk-averting government, bear an extra
cost over and above the marginalcost of borrowing, equal to the risk premium. The
premium implied in the private sector could be used as an upper limit for the risk
premium in the public sector and we could adjust it down for differences in the risk
involved in private and public investments. One may note, however, that the public
investment is less risky simply because none of the political or nationalization risks
which exist for the private sector are relevant to the public invest1J1ents. The
marginal return on loans in the private sector (supply price) or the consumption rate
of interest is 4 percent [10]. The return on equity is estimated to be 8.2 percent,
implying a risk premium in the private sector of 4.2 percent. Public investment risk
may be half of this since it is concerned only with commercial risks rather than with
political risks as well. Adjusting for the lower risk involved, the cost of public
savings will be 2.1 percent higher than the cost of public debt. Hence the cost of
public savings is 6.1 percent to 7.1 percent.

i. PublicDebt

The cost of foreign borrowing is the marginal rate of interest paid on such
loans adjusted for the effect of present borrowing on future interest rate and
inflation.

In the pre-1975-76 period, almost all loans were from official sources which
were available at concessional rates of interest. In fact, the averagerate of interest
on loans disbursed during the three years, 1973-74 to 1975-76, was 2.6 percent per
annum. If all loan requirements of Pakistan could be met from these traditional

sources, the average rate of interest on these loans, adjusted for a declining grant
element, would be the marginalcost of funds (Le. 3%p.a.). However,in veiwof the
growing aid requirements of the country and the bleak near-term outlook for inter-
national assistance, Pakistan will have to borrow at the margin in the commercial
markets as it had had to do in the recent past. In addition to being the marginal
capital acquired by Pakistan, loans from commercial sources are on terms which
reflect accurately the attitude of financial lender without any interest in supply
contracts or in giving aid. The commercial interest rates, therefore, represent more
correctly the marginal cost of foreign capital to the public sector. However,unlike
official loans, terms on commercialloans change with variations in credit-worthiness

of the country which is measured by its debt service ratio. Expecting the debt
service ratio to rise over time on the basis of projections for the macro-economic
parameters of Pakistan, the margin on commercial loans over the London Interbank

Offer (LIBO) rate will rise correspondingly from 1*percentat presentto 2* per-
cent.6 Therefore, interest on commercial loans may be assumed to be in the range
of 11 to 12 percent.

An adjustment for inflation needs to be made to help arrive at the real cost of

borrowing to the domestic economy. The loan and its interest c~argeshave to be
repaid in foreign currency while the amolUlt is fixed in nominal terms. If the price

iii. Capitalin the Semi-Public Sector

The marginal cost of funds used for investment in the semi-public sector will
be the same as in the public sector since the division between the two is administra-
tive only. However, a distinction is made in the paper to account for the different
debt equity ratios in the two sectors.

6The average LIDO rate for the period 1973 to 1975 was 9% percent.

iv. Debt Capitalin the PrivateSector

Capital in the private sector takes the form of equity which is directly invested
by the saver, and debt capital which is loaned out by tp.e private sector saverto the
investor normally throuAAa bank. The cost to the latter type of capital is the cost
of foregone consumption reflected in the consumption rate of interest, plus the cost
of mobilizing the savingsand of investigatingthe project, Le. the banking services.

The cost of foregone consumption, or the rate at which future consumption is
discounted to equate with present consumption, is reflected by the real rate of
interest paid on private saving. However, since there are different interest rates on
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bank deposits, varying with the period for which deposits are made, we shall use a
weighted average of interest rates, the weights being the actual amounts deposited,
particularly in the time deposit scheme. During 1975-76the interest paid on savings
deposits was 8 percent while on fixed deposits it ranged between 8 percent and 11%
percent. The average real interest rates paid on deposits over the past few years are
shown in Table 2. The real return to saversis equal to the interest rate corrected
for inflation in the consumer price index.

The real interest rate on time deposits during 1975-76,when the inflation rate
was at the "normal" level, indicates the society's discount rate more accurately. An
alternative estimate is provided by Khan [10], who has estimated the consumption
rate of interest based on a formula by La! [11] , to be 4 percent in real terms.Add-
ing a 2.26 percent service charge, calculated as the difference between the average
interest rates on deposits and on loans given out by the banking system, the real
marginal cost of private debt capital is 6.3 percent if we use the consumption rate of
interest and 5.2 percent if the real rate of interest on time deposits is used.

Another source of private sector debt capital is foreign loans. The marginal
cost of total debt capital in the private sector is the weighted averageof domestic and
foreign debt capital. Foreign currency loans in 1975-76 were 27 percent of all debt
capital in this sector, at the average cost of 4.5 percent. Therefore, the real cost
of debt capital is 5.0 percent - 5.8 P€1rcentin the private sector, with a mean value
of 5.4 percent.

L~

Estimation of Shadow Prices 135

Equity Capitalin the PrivateSector

The marginal cost of private equity capital can be estimated from the average
rate of return or profit rates on private investments adjusted for inflation and
measurement errors. The profit rates reflect the sum of the cost of foregone con-
sumption and the cost of undertaking the risk in investingequity capitalin a project.
Risk is a cost to the society because in the long run the risk premium will equal the
average rate of loss on equity. The ratio of post-tax profits to total equity for the
joint stock companies listed on the Karachi Stock Exchange during 1964-1974 is
12.25 percent [18]. To obtain the real profit rate, the ratio is adjusted for inflation,
measured by the wholesaleprice index, which rose by 7.8 percent during 1975-76.7

The opportunity cost of capital so estimated will understate the social cost be-
cause profits are understated.8 The estimates of understatement of profits are
around 20 percent and, therefore, the adjusted profit rate is 8.2 percent with a range
of 7.2 percent to 9.2 percent. Because investment trends in the past indicate that
the non-industrial sector is unlikely to compete with manufacturing for resources in
the long run we shall assume that the rates of return on equity in manufacturing are
the highest or reflect the rates of return in the entire economy.

MarginalProductivityof Capital

The opportunity cost of capital must take into account the foregone marginal
product of capital in alternative investments from which resources may have been
withdrawn in order to fmance a new project. Lyn Squire and van der Tak [19]
define marginal product as the net economic return earned by a marginal unit of
public investment at border prices. Of the two ~.nethodssuggestedby them to esti-
mate the parameter we shall use the method using micro data as the basi~of our esti-
mate because the macro data method, unless it estimates production functions, over-
estimates the parameter by using an averageto estimate a marginal value and ignores
the contribution of other factors. In addition, we sh!ll1adjust our results from the
micro approach with the social rates of return on various projects undertaken recent-
ly in Pakistan.

The marginal product of capital is assumed to be the weighted average of
return on equity and debt capital. The rates of interest on loans measure the rates

of return on debt capital while profit rates reflect return on equity. Adjustments

7A further adjustment in the profit rates for the accelerated depreciation rates allowed by
the taxation authorities has not been made for lack of data; however, it is ufllikely to be large due
to the appearance of the depreciation error in both the numerator and denominator of the profit
rate. Furthermore, this bias is likely to be compensated by an error in the opposite direction due
to the absence of revaluation of assets by firms causing profit rates to be overstated.

8According to the estimate made by the Government of Pakistan in 1979 for the entire
industrial sector, profits were under-reported by 18 percent. Earlier in 1975-76, the Prime Minis-
ter's Inspection Team estimated that for the nationalization industries, profits were under-report-
ed by 15 percent - 25 percent in the pre-nationalization era.

Table 2

Interest Rates andlnflation: 1972-73 to 1975-76

1972-73 1973-74 1974-75 1975-76

WeightedInterest Rate
(%) on Time and Savings
Deposits 5.8 7.3 . 8.2 8.8

Inflation Rate (Consumer
Price Index) 16.6 33.4 22.6 5.9

Real Interest Rate -10.8 -26.1 2.9 2.9

Time Deposits (Rs. Million)
(Annual Average) 9.0 8.8 10.4 14.3

.

Source: [13].
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Table 3

have been made for inflation, under-reporting of profits and border prices. The use
of the averagerate of return on capital when the deviationsfrom the averagereflect
monopoly power, risk differentials and market fragmentation, implicitly assumes
tl1atcapital is withdrawn from various alternative investments ill equal proportions.

The rate of pre-tax profits (ratio of profits to paid-up capital and reserves)for
large-scalemanufacturing firms registered at.the Karachi Stock Exchange9, was 18.63
in 1973, and we have taken it to be representative for 1975-76since the former wasa
normal year.

The weighted averagerate of interest on bank advancesand loans for 1975-76
is 11.06 [20]. Adjusting for inflation at 7.8 percent and for under-reporting of
profit by 20 percent (as already explained), we arrive at an adjusted pre-tax profit
rate of 14.65 percent and an adjusted interest rate of 3.26 percent.

To adjust for the divergencebetween border prices and the prices used in pri-
vate profitability, we shall multiply the marginal productivity of capital by the ratio
of the official exchange rate (OER) to the shadow exchange rate (SER). From cal-
culations of the shadow exchange rate made elsewhereby the author [9] the ratio is
0.96.10

The debt equity ratio for total investment in the economy in 1975-76 was
75:25. Taking a range of 70:30 to 80:20 as the plausible debt equity ratio during
normal periods, we have the followingrange for the value of marginal-productivity of
capital in the industrial sector of Pakistan (Table 3).

To compare our estimate of the marginal productivity of capital with the social
rate of return of some recent projects in Pakistan, we shall first adjust our estimates
for the differencesbetween market wagesand shadow price of labour .11

As will be shown in the later part of this paper, shadow wages of unskilled
labour are about half of the market wagesin the urban sector. Dependingupon the
market wage in the various industries and the labour-intensity of the industry, social
costs of labour will be lower .than the private costs and our estimates of social rates
of return will be accordinglyhigher. Usingthe share of wagesin total costs calculat-
ed by Guisinger and Irfan [5;6] for various industries, shadow wageswill lower costs
and raise profits by 6 percent. This implies an upward adjustment of 6 percent in
the marginalproductivity estimates to a range between 11.27 percent and 12. 30 per-
cent.

Marginal Productivity of Capital in Pakistan s Industrial Sector

(%)
Real AveragePre-Tax Rate of

Return on Equity

Real Return on Debt

14.56

3.26

MarginalProduct of Capital (unadjusted)
(a) With Debt Equity Ratio =70/30
(b) WithDebt Equity Ratio =80/20

MarginalProduct of Capital (adjusted for Border Prices)*
(a) WithDebt Equity Ratio =70/30
(b) With Debt Equity Ratio =80/20

6.65
5.52

6.30
5.27

9The sales of these finns accounted for 70 percent of the total manufactu~ing sector sales.
10No distinction has been made between' public and private sector investment, although

there js some evidence suggesting that private investment is in sectors with higher profit rates.
This is because public corporations are not planning to maximize profits, but instead maximize
employment or production as the case may be.

llit is interesting to note that Squire, Little and Durdag estimated marginal productivity
to be only one percent.' This is because they have used on the marginal productivity rates of the
public enterprises only.

*Adjustment based on ~i~ = 0.95

Compared with the social rates of return on industrial projects, our estimates
are conformable with figures in Table 4. However, to arrive at an estimate of the
marginal productivity of capital in the entire economy, aweighted averageof produc-
tivities in the jndustrial and agricultural sectors has been estimated. The average
social rate of return ov.the three agricultural projects listed in the table, 18.6 percent,
is used as the marginal product of capital in the agricultural sector. The estimate of
the marginal product of total capital is, therefore, 14.0 percent - 14.5 percent with a
mean'value of 14. 25 percent.

The disaggregatedanalysis of investment and the marginal cost of the various
sources of funds to the different sectors provides us with different values for the
marginal cost of capital for each sector. But since there is only one shadow price of
capital for the whole economy we shall take the weighted average of the marginal
cost of capital of each sector, the weights being the share of each sector in total
investment in 1975-76.

Finally the estimate for the shadow discount rate for the economy has been
arrived at by combining the range of values of the marginal cost of capital with the
range of values for the marginal productivity of capital using appropriate weightsas
determined by the sources of funds. The range of values obtained for the shadow
discoun~rate is 6.75 - 9.32 with a mean value of 8.04.

THE SHADOWWAGERATE.(SWR)ESTIMATESFOR UNSKILLEDLABOUR

Consistent with the estimates of shadow price of capital, we shall be concern-

ed with the efficiency shadow price of labour. The disutility of work is not con-
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Table 4

Punjab livestock Project

Railway Improvement Scheme

20.00

6.25

gone is greater than the marginal product of labour in the rural sector. Similarly.,
under disguisedunemployment, marginal product of labour may not be zero but out-

put might not reduce when labour is withdrawn under certain assumptions - as ex-
plained'1ater.

If the market for a particular type of labour is reasonably efficient, then the
market wage is a good indicator of its marginal revenue product at market prices, as
well as the foregone output. Skilled labour is quite scarce in Pakistan, especially
now when a large number of them have left the country to work in the Middle East
and elsewhere; so we shall assume its market wage to reflect its mcrginal revenue
product in domestic market' prices. The unskilled labour market in the urban sec-
tor is however distorted by both minimum wage legislation and union pressures, and
wages do not equal their marginal product [5;6]. This paper attempts to estimate
the opportunity cost of employing unskilled labour in the urban sector.

In the case of labc'mrrequirement of a new rural project, unskilled labour will
be withdrawn from the same sector. Since rural wagesare lower than urban wages,
there is no migration from the urban sector to fill in the vacancy of the withdrawn
labour. For an urban project, workers will be drawn typically from the farlliliesor
dependents of workers already living in the urban areas who would otherwise have
been unemployed or in over-employed services, but the attraction of higher urban
wages will induce further migration from the rural areas. Thus the fmal displace-
ment is of labour in the rural areas even if it is indirect. In the absence of any em-
pirically tested rural-urban migr'ationpattern, we shall assume that only one labourer
migrates for the creation of each newjob in the urban sector .12

Agriculture sector's employment is characterized by a seasonality of demand
for labour. During the peak demand season, labour is fully employed. Assuming
that farmers maximize their profits, market wages can be regarded as equal to the
marginal revenue product of labour. Since family farms (tenants) at the margin
participate in the labour market, the wage reflects the marginal productivity of
labour working on such farms as well. During the slack season, landless labour may
be unemployed but usefully involved in productive activities like construction or
maintenance of their homes or even employed at lower market wages on a farm
helping in similar chores and reducing the farm families' working hours. Family
farms may have excess labour supply even otherwise, with each number working
fewer hours. When labour is withdrawn from the rural sector in Pakistan, the effect
it has on total output during the slack season is open to debate unless empirically
tested evidence can be presented. For lack of any such evidence, we shall use two
different viewson the opportunity cost of withdrawing labour during this season.

Social Rates of Return on New Projects

Projects Social Rate of Return
(%) ,

Fertilizer
(i) Dawood Hercules

(ii) Fauji Agrico

Salinity Control SCARP VI

28.40
26.50

19.00

Till Drainageand Irrigation Project

5th Plan Project: Under 100%capacity
Steel

Fertilizer

17.00

Cement

1.00

15.00

42.00

sidered a social cost here because we shall define development narrowly as an in-
crease in consumption and not necessarilyleisure. The introduction of a reservation
price of labour dependingupon the disutility of work introduces a subjectiveelement
into the analysis, which is best ignored.

The shadow price of labour (or the shadow wage rate) is defmed here as the
opportunity cost of employing labour or the output foregone in its best alternative
use. It will be different, therefore, for different levelsof skills, and for labour from

different sources of supply. The skill of the labour employed in a new project will
be reflected in its productivity and hence will determine the output foregone in an
alternative use. The source of labour supply is important because the additional
labour employed may come from a pool of unemployed people, in which case em-
ploying of labour has no opportunity cost; or it may be withdrawn from one of a
number of other sectors of the economy, causing a reduction in output which will
differ for each sector.

In addition, the SWRwill depend upon the relation between the margin~ pro-
duct of labour and foregone output, equating which may not be appropriate fbr the
situation involved. For example, if the new project is located in the urban sector
and for each labour employed in that sector, more than one labourer migrates from
the rural to the urban sector, as in the Harris-Todaro type model, then output fore-

12 '
Among the rural labour, following S. R. Khan [10], we assumethat the sourcesof un-

skilledlabour are the tenants and landlesslabour groups.

L
I
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Sen [17] argues that in general, for the family farm employment mode, a dis-
tinction should be made between labour time and the number of workers. When a
worker is removed from the family unit during the slack season, the production does
not fall because the other members increase the number of hours worked, keeping
constant the total work time. The reI1lainingmembers receivea higher share of total

output as,the number of recipients of total production has decreased, compensating
them for the increased private disutility of work. This reasoningimplicitly assumes
that for any family member to be entitled to a share in output, he must work on the
farm, and, secondly, that the supply price of labour effort is not an increasingfunc-
tion of work time in the relevant range. Hence the opportunity cost of family farm
labour in the slack season, irrespective of its marginalproductivity, may be zero.

On the other hand, another view is that the family farms output may easily
, decline when labour is withdrawn if we assumethat the supply price oflabour effort
is an increasing function of work time so that the increased share in output, which
the remaining family members receive, is not enough to induce an increase in labour
time equal to the time the migrant worker previously worked. When total labour
time is reduced, the output is also reduced. In the case oflandless labour, although
they are unemployed in the slack season, they are involved in productive activities
like construction, maintenance of their homes, etc. Withdrawingof such labour,
therefore, means a cost to the economy.

In our estimation of the SWR, we shall calculate separate values of SWRusing
both the variants of the slack season labour behaviour. Whenthe opportunity cost is

not zero, we shall assume that the slack season marginalproduct oflabour is equal in
value to half the peak season wages. This is rationalized in the following manner.
Slack season wages are lower than peak seasonwagesbut the wagedifferential is not
the same as the difference in marginal productivity of labour in the two seasons.
The relationship between the slack season wages and marginal productivity is diffi-
cult to predict especially due to the lack of information regarding wages. But
assumingthat labour requirements during slack season are only half of those of the
peak season, by sharing work, labour would work only half the time they worked in
the peak season, reducing their marginal productivity to half of the peak season's,
where the latter is indicated by peak seasonmarket wages.

The SWR of unskilled labour withdrawn from the rural sector is a weighted

averageof the output foregone in the two seasons,where the weights are the lengths
of these two seasons. Output foregone calculated in market prices is adjusted to be
expressed in border prices. If the total or some of the output foregone is a trade-
able commodity, the value needs to be adjusted accordingly for the difference be-
tween the actual exchange rate and the shadow exchange rate.

In the case of Pakistan; the main exporting industries are located around
Karachi, Lahore and Sialkot. We shall estimate the SWR for labour migratingto
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these areas. The SWRwill differ for each city because the geographicalareas from
where the migrating labour originates are different for each city and, depending upon
the local agricultural cropping patterns, the output foregone will vary accordingly.

Following Afzal [1], we shall divide Pakistan into three agricultural zones, the
northern, central and southern zones, each relatively homogeneous with respect to
soil, climate and other agronomic conditions. Then on the basis of the acreagedata
for four major crops - wheat, cotton, rice and sugarcane (covering71 percent of all
cultivableland) - we shallestimatethe foregoneoutput for each regionwhenunit
labour is withdrawn.

Finally, we calculate the SWR for labour in each city as the weighted average
of the outputs foregone in each zone, where the weights are the proportion ofimmi-
grants in the total in-migrantsto that city originating in the particular zone.13

Taking Peshawar Division as representative of the northern zone, Sargodha
Division as that of the central zone, and Hyderabad Divisionas that of the southern
zone, the averageacreageunder the four crops is derived from the Divisionlevel data.
The wage, price and employment data are taken mainly from the survey by H. B.
Eckert made for the Punjab Provincial Government in 1972 [3]. To convert the
marginal product of labour into border prices, the market wage for each activity was
multiplied by a ratio of the world price to domestic price of the respectiveCOibmodi-
ty being produced. For the non-agricultural activity we have used a ratio of the
official exchange rate to the shadow exchange rate as'a conversion ratio. Since the
proportions in which labour is 'withdrawn frm.1the rural tradeable goods production
and non-tradeable goods production is undetermined, it has been assumed that
labour is withdrawn from the various processes in proportion to the employment in
the various production sectors. Agriculture, mining and manufacturing sectors are
considered to produce only traded goods while construction, electricity, gas, water,
commerce, transport and servicesectors produce only non-traded goods.

The marginal product of labour originating in the tradeable goods sector
(83 percent) needs to be adjusted further for the difference between the shadow ex-
change rate (SER) and the official exchange rate.

L .Estimatesof SWRUnder First Assumption of Slack SeasonOutput Change

We shall first estimate the SWR assuming that the output foregone by with-
drawing labour from the rural sector during the slack season is zero.

Data from the 1972 Population Census of P!lldstanused by Helbock [8] show
the originating area (districts) of migrant labour for the 12largest cities.

The SWRestimate is Rs. 432 for Karachi and Rs. 434 for both Lahore and Sial-

kot. OverallSWRestimate is Rs. 433. These estimates of SWRneed to be adjusted

"-

-

~

13For distribution of such proportions in the urban centres of Pakistan, see [8].
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for two additional costs which the economy has incurred to employ additional
labour in the urban sector. The first is the physical cost of migrating from the rural
to an urban sector. This transport cost will vary with the particular migration be-
haviour. For lack of information on migration behaviour and because the cost is
spread over the lifetime earningsof the migrant, this adjustment has not been made.

A second adjustment suggested by little and Mirrlees [12] is to allow for the
higher prices in towns that reflect the cost of transportation of some of the consumer
goods which are produced in the rural sector but now have to be transported to the
urban sector to meet the requirements of the newly migrated labour. If prices in
towns are higher for that reason, these transport costs should be added to the SWR.

In this paper the adjustment has been carried to its logicalcompletion by add-
ing a margin for the transport costs of rural supplied goods (food and fuel) and sub-
tract a margin for the absence of transportation costs for urban-produced consumer
goods which do not have to be transported now since the consumers have migrated
to the same sector. In addition, we must add onto the estimates of SWRthe differ-
ence in the housing rents between the two sectors.

Prices of all the consumption items are not available for the rural sector. We
shall utilize data on wheat and paddy price differentials and assume, for lack of a bet-
ter alternative, the same transport costs for the other goods.

On the basis of evidence given by Qureshi [16], marketing costs are taken to

be 5 percent and transport marg~s to be 2 percent of the price for a transfer from
the village to the mandi. Another 2 percent may be added for transporhtion costs
to the urban centres. The latter figure is indicated by .evidencefrom the author's
firm level survey.

Supplemented by information on the consumption patterns of urban and rural
work~rs [2; 5] and the rent differentials, the adjusted shadow wage rates for the
three cities are Rs. 621 for Karachi and Rs. 623 for both Lahore and Sialkot. Over-

all shadow wagerate amounts to Rs. 621.

----

----

ii. SWREstimates Under Second Assumption

Under the assumption that the value of output foregone or the marginal pro-
duct of rurallabour in the slack seasonis represented by half the market wagerate in
the peak seasons, the, SWR wiD be the weighted average of marginal product of
labour in the two seasons, adjusted for border-market price differential, the shadow.
exchange rate, the transfer cost of consumer goods, and the rent differential in the
rural-urban sectors.

The estimates of the SWRunder the second set of assumptions are Rs. 932 for
Karachi, and Rs. 935 for both Lahore and Sialkot. OverallSWRis estimated to be
933.

...-
I
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Differences in sources of labour supply do not make much vf a difference to
SWR estimates. The range for the first case variesbetween Rs. 621 for Karachi and
623 for Sialkot, a difference of less than 0.4 percent. Similarly, for the second case
the variation is even less. Hence we are inclined to use the same value (an averageof
the city values) as an estimate of an overall SWR. The SWRestimate under the first
set of assumptions is 30.6 percent of the urban market wage level (MWR)in 1971
while under the second it is 45.9 percent of the MWR.

As a safeguard againsterror in judgement regardingthe output foregone in the
slack season, we shall use the range of Rs. 621-933 (mean value Rs. 774.0) as the
SWR of unskilled labour employed in the new urban projects. This estimate for
1970-71 may be relevant to 1975-76 to the extent that increased mechanization

an~ better seeds may have affected labour's productivity during this period or that
money wagesin the agriculture sector may have risen. Increased mechanization will
increase labour's productivity but it will shorten the peak demand period as well.
The SWRcould have been affected in either direction. However,money wageshave
increased over the period 1960-73 at 2.2 percent per annum [4], implying that the
SWRin 1975 under the various assumptions would be as follows:.

(i)
(ii)

(iii)

Assumption

Slack season marginal product =0

Six-day week slack season

Average range

SWR Value

= Rs. 690.00
= Rs. 1036.00
= Rs. 863.00

CONCLUSIONSANDPOUCY IMPUCAnONS

The analysis concludes that in 1975-76 the shadow discount rate for Pakistan
was in the 6.75 - 9.32 range with a mean value of 8.04. The estimates reflect a con-
siderable insensitivity to' the ranges of values used for some of the variables which

determine the discount rate but whose accurate measurement has not been possible.
The empirical values obtained for the marginal socialvalue and marginal social

cost of investible funds, 14.5 percent and 5.5 percent respectively, confirm the a

priori expected divergencebetween the two variables,vindicating the appropriateness
of the Harberger method of estimating the shadow discount rate for Pakistan.

Moreover, by using economy-wide data to estimate the marginal socialcost of funds,
it is only logical to use data with a similar base to estimate the marginal socialvalue
(marginal productivity of capital). Furthermore, this allows the estimates to be used
in the evaluation of project in every sector of the economy.

These estimates provide policy-makers with the cost of capital to the national
economy adjusted for marginal changes expected in the near future, extending
their. usefulness for a period of time during which no major structural changes are
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brought about in the economy. The chief limitation of the estimates is the partial
equilibrium framework within which they have been calculated with no adjustments
made for distortions in all the other factor markets.

The estimates of the shadow discount rate provide a benchmark for the evalua-
tion of projects by the internal rate of return method, suggestingthe rejection of pro-
jectswithratesof returnlowerthan 8.04p'ercentand acceptanceotherwise. .

The estimates of the shadow wage rate vary greatly with the assumption made
about the behaviour of labour supply during the agricultural slack season. From a
low estimate of Rs. 690 per annum when we assume that the opportunity cost of
labour during the slack s~ason is zero, the SWRis estimated to be equal to Rs. 1036
when the slack season opportunity cost.of labour is assumedhalf of that in the peak
season. Both estimates of the SWRare in sharp contrast to the earlier notions of a
zero shadow wage rate in a labour-surplus economy emanating from the Arthur
Lewis type models. Wehave seen that the different results obtained here are due to
the distinction made between the marginal productivity of labour and its opportuni-
ty cost in the presence of disguisedunemployment.

The SWR estimates presented here relate to the unskilled labour class whose
market wages do not reflect the opportunity cost of employing them due to the
presence of distortions in the form of union pressures and minimum wagelegislations.
The analysis estimates that the shadow wage rate varies between 30.6 percent and
45.9 percent of the market wagerate, depending upon the estimate of the SWR.

In conclusion, the estimates of shadow prices caution against the use of market
factor prices in the social evaluation of projects in Pakistan. The use of market
wagesin estimating the cost of labour and the interest rate on official foreign loans as
the price of capital will both suggest the use of techniques of production which are
more capital-intensive than those suggested by the comparative advantage of the.
country.

~
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