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1. Introduction and Problem Setting

The determination of the economic merits of a project from the government’s

point of view depends on the national benefits derived from the project being

larger than the real costs of investment ancloperation of the project. If

the markets perform perfeccly, the market prices of each of the elements on the

benefit side and the cost side show the true values of goods and the opportunity

costs of factors. These prices can be appl.i.eddirectly in computation of

project benefits and costs. However, the condition theoretically required

for market prices to correspond exactly to the opportunity cost conditions,

such as full employment of resources, perfect competition, perfect mobility

of inputs, cannot be found in the real world, especially in developing countries.

Distortions to the markets in developing countries are numerous. The

following are among the more outstanding ones.

1) The existence of rapid inflation causes the international value of

the country!s own currency to be overvalued because of the modern convention

of maintaining “fixed” exchange rate. This distortion tempts many economists

to develop techniques for estimating the shadow price of foreign exchange.

—..—
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AmoIIg them are Bruno [1965]; Little and Mirrlees [1969, 1976]; Dasgupta,

Sen anclMarglin [1972]; Balassa [1973]. A useful application of these

techniques is found in Beyer [1975].

2) Capital market does not perform perfectly so that the market

rate of interesti is not an appropriate rate of discount. What the

appropriate social rate of discount should be has been discussed extensively

in Arrow [1.967],J3aumol [1.968],Harberger [1968] ard Bradford [1975].

3) Monopoly powers in less developed nations are very strong so that

market prices do not reflect the social.opportu.ni.tycosts of the marginal.

unit of goods and services.

4) There may be an excess supp.Lyof labor in comparison with the

available jobs at an “acceptable” income. The wa~e actually paid employees

in industrial sector may be greater than the value of the margiwl product

of the labor at full employment. This may call for the use of shadow wage

in valuation of benefits and costs of the public projects [Meyers, 1974] .

The methodologies and formula for deriving shadow wage rates are the concern

in this paper and will.be discussed in more detail later.

It should be noted that significant costs in term of money and time

are involved in estimating the shadow wage or shadow price. Therefore, unless

there is good reason to believe that the

grossly distorted and chat more reliable

use market prices as a starting point in

market prices of resources are

estimates are practical, one should

project appraisal. The effort of

ma’kingminor corrections may not be justified by the gains of somewhat better

project appraisal.

This paper will review the existing methodologies for estimating the

shadow wage rate. Assumptions and some special characteristics as well as

drawbacks of each methodology are discussed. From these special. characteristics,

a formula is derived for estimating wages for Thai ecommic corditi.ons.
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The paper is organized in three sections. First.,some economic. and

social characteristics of the Thai economy are discussed that are important

in constructing a suitable formula for the shadow wage rate.

Second, there is a review and discussion of existing methodologies. Fina1ly

a formula is developed for deriving the shadow wage rate for Thailand.

H. The Important Features of the Thai.Economy in ‘Estimating the Shadow
Wage Rates.

It is widely accepted that labor market distortions in the Thai

economy are great and estimation of shadow wage rate to use in public project

evaluation is desirable and worthwhile. This study will restrict itself

to dealing with large public projects in urban areas. one can think of

the project proposed to develop the Klong Toey slum areas by building

housing units as an example. The shadow wage rate to be applied should be

constructed such that it reflects the following considerations.

1) Two of the national goals stated in the National Economic and

Social Development Plan are economic growth and improving income distribution.

There is no explicit recognition of one having the first priority. Sometimes

the government states clearly that the latter will ‘beemphasized more than

the former, but on many occasions the actions taken by the government lead

in the opposite direction. However, this is not our main concern. The

point is, shadow wage rates should reflect the redist.ributional effects as

well as the maximization of’outputs or satisfaction in the Thai society.

.2) An empirical study by Sunkul [1973] concluded that there exists

underemployment or surplus labor in the agricultural sector of Thai

economy. ?C is composed of two components, namely the seasonal unemployment

and the disguised unemployment. This implies that the marginal product of
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labor in this sector and in the slack season is not equal to zero (but may

be close to

longer than

3) In

zero) . The withdrawal of labor from this sector for a period

a crop year would cause the output of this sector t.odecline.

the urban areas, there are two sectors of employment which,

in Harberger’s terminology [1971], are called the “informal” or “unprotected”

sector and the “formal” or “protected” sector. Only the wage rate in

the protected sector is subject to the minimum wage law. Workers in

the informal sector are, for example, vendors of toys, miscellaneous products

and lottery tickets; servants; and taxi drivers who share a rented cab

together. These workers are hopeful of obtaining jobs in the formal sector.

There are migrants who are in the process of seeking jobs and finance them-

selves while searching by participation in the informal sector.

4) The empirical study done by

evidence that “pull.”factors such as

positively associated with number of

Thavornjit [.1977]shows that there is

the accessibility of high income are

migrants. This is consistent with

Harberger’s migration model. [1971] which states that the individual will

migrate from rural to city only if his/her marginal product in rural

empl..oymentis less than or equal to expected income in alternative activity

in the city. This implies that creation of additional job in urban formal

sector increases the probability of getting a job in this sector and hence

expected income. Therefore, shadow wage should reflect this migration

effect attached to the creation of a urban public project.

5) Many scholars feel chat the low-income laborers have marginal

propensity to save (m.p.s.) equal to or very close to zero. McCleary,

[1976] shows thatet al.

case of low income urban

formula fails to reflect

this hypothesis is not supported when applied to the

and rural households in Thailand. However, if the

nonzero marginal propensity to save of the worker



-5-

cl.ass, it is considered as a minor deficiency since the marginal propensity

to save, if not equal to zero, may be very small.

111. Reviews of Existing Methodologies and Formulas.

Generally the formula for the shadow wage rate is an estimate of

the total effects on social welfare of employing an additional worker.

The level of social welfare is based on the consumption level of the society,

No saturation point is assumed for societyvs consumption. Therefore,

maximization of society~s welfare is the same as maximization of consumption.

In line with this, Dasgupta, Sen and Marglin [1975] developed a formula

for UNl_DO to use as a guideline for project evaluation. Little and

Mirrlees [1969, 1976] also developed their own formula for industrial project

evaluation for the OECD Development Center. These two methodologies are

essentially the same} with only differences in the assumption about foregone

capitalist consumption that results from taxing the capitalist.

The basic UNIDO formula is

.sW-Rl“

.

where SWRl=

z=

c
s =

P::

(1)Z+(I - Sc)w +- PISCW - w

z -t-sc(l?l--l)W

shadow wage rate

marginal product of labor in agricultural sector

marginal propensity to save (m,p.s.) of capitalists

wage rate in urban formal sector of wage paid in the project

shadow price of saving in term of consumption, i.e. the

present value of the aggregate consumption stream generated

‘by$1.of marginal investment. (See Appendix for derivation

of I+
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Assumptions behind this f[Jrmulaare:
.

i) marginal propensity to save (m.p.s.) of workers participating in

the project is zero;

ii) project finance and hence wage paid to the workers come from taxes

on capitalists;

iii) the estimate of P1 does not take into account who the benefit

recipients are from the $1 investment; the formula treats $1 of capitalists’

consumption

iv) an

replaced by

equal to $1 of workersv consumption.

additional job created by the project can be filled and/or

workers from rural agricultural sector. This does not conform

w:ith the migration theory that relates the number of migrants to the expected

earnings and the probability of getting a job. The migration theory says

that a person would change occupations only if the expected income from the

new job is greater than the sacrifice from taking the job. In other words, the

opportunity costs of adding a new worker to the project includes the person’s

subjective probability of getting the new job and costs other than the

agricultural output foregone.

Equation (1) can be interpreted as follows. The first term on the

right hand side is the measure of agricultural production foregone as a

result of the worker’s change of employment. If the employed worker in the

project does not come directly from the agricultural sector, he must come

from another job which will be filled by a worker from the agricultural

sector. The second term reflects the immediate fall.in capitalist’s

consumption when W of his income are taxed and transferred to the worker.

-.
The third term is difficult to perceive. This PI is the present value of
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consumption that a unit of investment creates. Therefore PISCW is the foregone

capitalist’s consumption when SCW is given to the worker and the net earnings

of the capital that would have been invested are lost. The last term is the

increase in worker’s consumption. Therefore, equation (1) measures the

aggregate. consumption loss by the society from employing one project worker

at wage W.

The Li,ttle-Mirrlees formula [1969, p. 167] in our notation is

SWR2 “ W.-+(W-Z) (2)
p

The first term, W, is equivalent. to the reduced savings due to

employing another person (the increase in consumption, W - Z, plus the reduction

in agricultural production, Z). T.’hesecond term ~1 (W - Z) is the increase

in consumption adjusted so that it has the same value as investment that

T
will generate P“ more future consumption. For example, if .$1invested

today will generate $5 of future consumption, current consumption is worth

on].y1/5 as much as investment. [Little and Mirrlees, 1969, p. 160]

By rearranging

1
SWR = --f

2
P

the expression (2), we have

[z + (P1 - I)w]

If it is assumed further in (1) that all of the project finances come from

c
capitalists’ saving, s = 1 in (l), then

mm
2

= -~ SWR1
P’

Only if P1 is unity do the two formulas give the same result. But P1 is

likely to be greater than one, and SWR2 < SWR1. If Sc = 1 and PT’> 1, the total

labor costs of using SWR2 are always less than the costs using SWR1. The

value of the foregone consumption under the UNIDO formulation is -L times as
P’

great as in the Little-Mirrlees formulation. However, SWR2 ~ SWR1 because
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of a different assumption about the marginal return to investment by capitalists.

In SWR2 no immediate reduction is assumed in capitalist’s consumption whereas

the SWR does include a loss in the present value of consumption, W!?]”,that
1

would have resulted from the returns on the investment the capitalist would

have made if the wage, W, had riotbeen taxed away from him.

These two formulas have two common deficiencies which would be very

crucial if they are to be used in project appraisal in the Thai economy. The

first is that it is assumed that only capitalists can save. McCleary [1974]

found tha~ m.p.s. of low income Thai households in rural and urban areas are

noc equal to zero. As a result of this finding, McCleary proposed the

shadow wage rate formula for project evaluation in the Thai economy, and

called it the Generalized UNlIX3 formula as follows.

SWR3 = Z[(l - STJ)+ SWP1] +-W[l.- Sc) + SCP1]

-w[(l - Sw) +-SWP1] (3)

which can be written as

SWR
3
=z[(l.- Sw) + S%I] + W[(sc - Sw) (l?~- 3.):1

class. It is easy

in (l).

w
where s is the marginal propensity to save of worker

to see that if Sw = 0, ST7R3will be collapsed to SWR1

The second deficiency results from the implicit assumption that there

are no other direct costs to agricultural worker or society from the employment

ocher than agricultural output foregone or loss in savings. In fact when

new jobs are created in urban areas such that workers migrate from rural

agricultural sector, there are several kinds of costs which occur--travel

costs, foregone leisure Cime where longer working hours are involved, greater

food consumption n.ecess~.tatedby greater work effort in project employment,

psychic costs arising from being far from families and relatives, etc.

As McCleary states [1974]:
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. . . the correct expression for direct cost to society from
employing an additional worker is the marginal supply price
of labor (call it L) ... L is the maximum payment sufficient
to induce the worker to accept employment on the project, or
put differently, it j.sthe output foregone in alternative
employment plus that compensating variation sufficient to
induce him to shift his employment to the project.

LeC d stand for the “other” costs of employment aside from foregone

output, then L = d + Z and the more generalized L~’IDO formula of shadow

wage rate.becomes

SWR4 = [Z+d] [(l.- Sw) + SWP1] + W[sc - SW)(I?l- 1)] (4)

If urban wage rate W in the formal sector does represent the supply price

of labor, i.e. L = W where W = Z + d, then SIW+ becomes

SWR4=J[(l- E3C)+ Scd]w

that is, the capitalist’s aggregate consumpticm foregone is the social

opportunity cost of employf.ng an additional wc)rker,

The formula of SWR4 in equation (4) is still inappropriate for our

purposes in two aspects.

i) It fails to take account of the redistribution of benefits deriving

from the investment on the project.

ii) IC fails to incorporate the migration theory.

The increase in project employment may change the potential migrant’s

subjective estimate of the probability of getting a job so that creating

a -jobin the project not only withdraws one worker from the rural agricultural

sector but also some potential migrants attached to it. So the agricultural

output foregone is greater than indicated in the formula SWR~}in (4).
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Iv. Derivation of Shadow Wage “Rate for Large Urban Public Project .in
Thailand.

A. Shadow wage and the migration effects.

Let us assume that the rural worker’s objective of migrating is to be

employed in the urban

unprotected sector of

protected sector if a

protected sector, but he participates in the urban

employment first from whence he can shift to the

position becomes available. He wc)uld obtain the

wage rate gW in the unprotected sector, where O ~ g < 1 and W is the fixed

minimum wage rate in the protected sector (or wage rate paid in the project).

His marginal product in rural agricultural sector is Z which is dependent

on the number of workers employed in the agricultural sector, N
az~o

A; GA “

He is assumed to bear the other fixed net costs of d Baht in moving from

rura~.to urban employment.

At equilibrium where there is no migratory movement the expected (real)

income in urban protected sector must be equal to agricultural real wage

plus the other net costs of transfer. That is

We=Z+d (5)

where We is expected real income defined by

We . pw ((6)

The p is

sector and is

where N=
u

u.

l?=

the probabil.i.tyof getting a job in the urban protected

simply defined by

N NL1
u . ——.r: N’u+u

number of

number of

literally

employed workers in the urban protected sector.

urban unemployed and underemployed workers,

urban workers not employed in the protected sector.

total.labor force in urban area (Nu + U).
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T.hus (5) can be rewritten as

N
+ (w) =Z+d (7)

Differentiate (7) totally co determine change in migration due to an additional

job in the urban protected sector, and we get

W dN =(Z-i-d)dF-t-FdZor
u

W+F@(Z+d)~
u u

Noting that

(i) NA+Nu-+U=fi, total labor force, which is fixed, implies

dU=_l
dNA

. —.—
m dN

u u

(ii) dF du
K ‘l+m

u u

we substitute

dz 2Z dNA 3Z dF
—-= -— —

d= = ~N~ dN aNA dNu
u u

we have

W=+p-
* dN

+(Z+d)&
u u

we obtain *

dF w—. .- .
dNtl

B
Z+d.F:~

A

(8)

* A more rj.gorous derivation of ~ from a two-sector model can be found
u

in Harris and Todaro [1970].
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Since p is likely to be less than one, then W is greater than Z -t-d at

equilibrium.
dZ

However B may be less than unity because ~ , the slope of
A

marginal product curve is negative, and hence c.ausesche sum of the

denominator to be greater than the numerator. ‘1.lheactual situation

may be represented in the diagram below.

dz
value of the estimated slope -—————- very

‘NA ‘A

‘L%e actual NA

close to zero.

= G* gives the

Therefore it is

output

\
Z = f(NA)

I

—d---- ~-- N[,
ij

reasonable to believe that B is greater than unity. Our interpretation

of (8) is that the creation of an additional job in the urban protected

sector would induce B migrants from

labor force. From this result, the

constructed.

rural sector to join the

shadow wage rate formula

urban

can be

The social opportunity cost (the total

employing an additional worker on the public

following components.

consumption foregone) of

project consists of Che
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a) Since B migrants result from the creation of one new job in

the urban protected sector, then BZ 1s the total agricultural. output

foregone, equivalent to consumption of [(1 - Sw) -1-swP1]llZ,.

b) There are other net costs of d 13ahtper migrant, so the amounts

of consumption foregone due to these costs are

[(1 - Sw) +- s%1]13d

c) When migrants are able to find employment in the urban unprotected

sector, they obtain wage gW, so that their new consumption, immediate and

future, is

[(l- .SW) -i- swP1]Bgw

cl) S:Lncea new job in the public project pays w.age W, so that the

increase in consumption level of this worker is

[(1 - Sw) + SWP1][W - gw]

e) Since project’s finances come from taxing capitalists, their

consumption, immediate and future,is reduced by

[1.- SC) -f-SCP1]W

Items (a), (b), and (e) are the losses; items (c) and (d) are gains to the

society, and the net costs or shadow wage rate i.s

SWR5= (a) + (b) -t-(e) - (c) - (d)

SWR5 = [l-sw+swI?l](BZ+Bd - BgW - w-l-gw) i- (l.-sci-SCP1)W

= [l.+SW(P1- 1)] [B(Z+d-gW) - W(l-g)] + [l+SC(P1-l)]W (9)

a(sm5)
= SW[B(Z + d - gW) - W(l-g)]+sc’W

a(Pi-i)
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An Increase in P1 – 1 (net return to additional investment of $1) will

increase SWR5 (shadow wage rate) if SCW > sw[B(g W - Z - d) +W (1-g)].

That is, if what the capitalists would have saved is greater than the

sum of the savin~s of the B rural migrants out of their income gains

from transferring to the urban unprotected sector and the savings from the

income ~ain of the one worker who moves from the urban unprotected to the

I
urban protected sector, then a decrease in P - 1.will decrease SWR5

(shadow wage rate). This seems likely sine’eZ + d - gW seems very likely

to be < 0.

a(SWR5)
~ (PY _ 1.) [B(2 -i-d - gw) - W(l-g)]. (

aSw

An increase in s
w

will decrease SWP.~ if B(Z + d) < W[l.+g(bl)].

a(swiy
—–----”+(P1 - I)w (11)

asc

An increase in sc (savings rate of capitalists) will increase SWR5,,

a(sWRK) .-T

(1.(-))

J
-—–-—--”-= B[l + SW(I?’- 1)]

az
(12)

An increase in

increase SWR .
5

migration).

Z (marginal productivity Of rural workers) seems certain to

The same would be trwe for a increase in d (other costs of

a(shm5)

ag = - [l+SW(P1-l) ] (B-l)w (13)

Increasin~ g (making the irnprotected wa~e rate gW approach the protected

wage rate W) would. reduce SWR
5

if more than one rural worker migrated

(B-1 > O).

The careful reader may have noted that the effect of B mip,rants on the

urban unprotected market wa8e is being i~;nored,altl~ou@~ it is quite clear

that for B ~ 1, (B-1.)migrants cannot be absorbed into that market without
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reduci.ng gW, or by making g smaller than it would otherwise have been.

That ~.s,

%<Q.
aN -

u

If g becomes smaller the differential between gW and Z-i-dwill become smaller

and presumably the attraction of the unprotected market

will become less. As the relation above ~or a(SWR5)/%

in g would increase SWR5 if B-1 > 0.

The crucial relationship is what happens to B.

for rural workers

shows , a decrease

(14)

If the effect on rural workers’ marginal productivity of the outmigration

of one rural worker

likely, then B is a

migration B and the.

dZ/dNA is very small (although negative), as seems

function of W/(Z-i-d). The empirical relat~.onship between

difference between the urban protected wage W and the

sum of rural workers’ marginal productivity W and other costs of migration

d, W-(Z+d), would be very important.

It is trivial. t.onote that if P1 ==1 (net return to $1 invested = O)

and (9) becomes B(Z+d = gW) + gW, then S~,5 is approximately equivalent to SWR4.

However, the result in (9) is not the final formulation needed since

the redistributional objective is not yet incorporated.

B. Shadow Wage Rate and Redi.stributional Objective.

Our assumption is that workers’ consumption should be given more value

than capitalists~ since the average level of the former is far below that

of the latter. If it is possible to obtain some premium or penalty

which can be used to evaluate the value of consumption, a shadow wage
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rate that takes into account the problem of redistribution can be formulated.

It is assumed at this stage that such weights can be found from some source:

majority votes, dictatorship! or others.

When the recipient of t“hebenefit must be distinguished, l?lin the earlier

analysis is no longer relevant since it measures the present value of

consumption generated by a unit of investment without regard to recipients.

Now we have to distinguish bekween workers’ and capitalists’ consumption.

Therefore, without losing generality, let’s introduce P
w

and “Pcto represent

the present value of workerst consumption and capitalists’ consumption

from $1 in marginal investment, respectively, Their derivations are

summarized in t’heAppendix along with the derivation of 1>”1.

The procedure to incorporate the redist.ributional premium is as

follows. Returning LO the SWR5 in (9) and recalling that it is the sum of

capitalists’ and workersl consumption lost by employing a worker i.nthe

project. Since we believe that workers! and capitalists’ consumption should

be given different values, the problem becomes one of finding some amounts,

positive or negative, that will be added to the “modified” SWR5. The final

results will be the workers’ consumption plus some premium and also

capitalists ‘ consumption plus some premium or penalty.

:rhemodified SWR5 can be written as

SWR
6

= [l-+sw(Pw-l)][B(Z+d-gW) - W(l-g)] i- [l+SC(PC-I.)]W (15)

The premium amounts to be added t.o (15) can be obtained as follows.

Because one

urban area,

capitalists

worker is e.rnployedon the project and B workers migrate to the

the gains and losses in this year’s consumption to workers and

are respectively:
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(l-Sw)[B(z+d-gw) + W(l-g)], gain in workers’ consumption> and (16)

(l-sC)W, loss in capitalists’ consumption. (17)

Against these gains and losses, future consumption changes due to a reduction

in investment today must be counted. These present values of future consumption

due to today’s change in savings and investment are

sw[B(Z+d - gW) - W(l-g)lpw, migrants’ savings reduction in the

rural sector,

w
s gW B PW3 migrants’ additional consumption due to savings in the

unprotected sector

sw[W(l-g)]Pw, workers’ additional consumption due to savings in

the prc>tected secror

c
Scw P , capitalists ‘ consumption foregone due to taxation of

savings.

Net gains to workers are (16) - (18) + (19) + (20) =

[l+sw(Pw-l)] [B(z+D-gw) i-w(l-g)] +sw[w{l.+g(B-l) }’lPw

Net l.osse.sto capitalists are (1.7)+ (21) =

WII+SC(PC-l)]

(18)

(19)

(20)

(21)

(22)

Now let us assign premium factors Vw and Vc to workers’ and capitalists’

consumption, respectively. The.Vw and Vc can take on any value from minus

infinity to plus infinity, but if the notion that workers’ consumption is

w
more valuable than capitalists’ is acceptedt then, v > Vc. Therefore,

the premiums to be added to workers? and capitalists! consumption are

respectively

Vw{[l+sw(Pw-l) ][B(Z-t-d-gW)-tW(l-g)] -tsw[w(l.-g+Bg)] Pw} and (23)

‘Vcw[l+ Sc(l?c”-l)] (24)

SWR7 = SWR6 + workers’ and capitalists? premiums

= (I+vw){[l+sw(pw-l)] [B(Z+d-gW) +W(l-g)] + sw[ll(l-g+Bg)]Pw]

-1-(I-i-vc)w[I+SC(PC-l)] (25)
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As stated above the actual.values of Vc
w

or v are determined politically.

The possibility that Vc will be negative is very small clueco the fact that

many politicians are supported financially by capitalists. However, pressure

from farmers or workers may cause ~rouble, so that a high positive value

of Vc is unlikely. At best, Vc may be zero.

a(WR7)
—.—

aVw
== [l+sw(Pw-l)] [B(Z+d-gW) +W(l-g)] +sw[W(l-g+13g)]Pw (26)

a(swR7)
If Sw is quite small, —— = B(Z-I-d-gW)+ W(l-g)

avw

Unless Z-i–d-gW< 0 no migration is likely to take place. W(l-g) ~ o.

2(SWR7)
If W(l.-g)+ B(Z-td-gW) < 0 and Sw = 0, then -----w— < 0.

In this case, an increase in vw will lead to a decrease in S~R7.

i3(swR7)>
If W(l-g) + B(Z+d-gW) > 0 and Sw = 0, then –.——.——..— 0 and anaVw

w
increase in v will lead to an increase in SWR7.

.
A decrease in VL is certain to lead to a decrease in SWR7.

v. Conclusion.

Under conditions and characteristics outlined in section 11,

equation (25) is considered

labor costs in urban public

what: exj-sting formulas fail

induced migration effects.

deficiencies .

First of all, to treat

to be the most suitable for estimating

projects. IL takes into account explicitly

to show such as the redistribution goal and

However, equation (25) still has some

all taxpayers as

and assign a single weight to it seems to be

(27)

“one group” called capical.ists

unfair to skilled workers and
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middle class households, whose consumption we~.ghts should be different and

higher than the weight. assigned to “pure” capitalists. Althoughj disth~guishi.nfl

among social classes is theoretically desirable, empirical work seems to

be very difficult. A related question i.show the parame~er Sc can be

obtained even if the social class can be distinguished. For practical

purposes, se can be estimated as following:

i) specifying the income classes into lower, middle and upper by

some statistical procedures such as percentiles. The data on income,

consumption and saving can be obtained from the Expenditures Survey_&—

Metro~litan Areas-.

n
ii) Sc is computed from 3-n ~~1 (~)i where n is the number of upper

income classes and As, Ay are the differences in saving and income between

The estimate of Sw is more.difficult to obtain since there is no

expenditure survey in the rural area like the one cited above. A wild

guess might be provided by using the estimated Sw from the lower income

classes in the survey above. Statistical tests should be made to determine

wwhether s

dropping Sw

analysi~ on

If it has a

is significantly different from zero. However$ before

from the formula, it may be more appropriate to do sensitivity

this parameter to see how much it affects the final result.

significant influence on the results, it would be worthwhile

to try and improve the estimate.

Due to occupational and regional differences, it will be very hard to

obtain reliable estimates of Z, g and d. First, wages paid in the unprotected

sector are not unique since the sector is comprised of various activities.

Second , at the Cime of project evaluation. we do not know from which part of

the country ~he Workers will migrat@. Third, the estimate of d concerns
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not only cash costs but also nonpecuniary costs and each individual will

have a different value of the same experience. However, a survey might

be used to obta:in the appropriate range of values. Fourth, regional

differences in labor productivity cause the es~::imateof Z to be unreliable.

This can be improved with regional studies of labor productivity.

The estimate of g may be approximated by using the percentage that

the average wage rate of lower income classes is of the minimum wage rate.

A more reliable estimate could be obtained by an extensive survey of the

wage rate structure in this unprotected sector.

The estimate of Z may be approximated by first specifying the distance

from the urban area from which workers might migrate, if the project were

undertaken. Then average the average income per capita from those specified

rural regions. Using “average “ income rather than “marginal” productivity

will cause some discrepancy but they are believed to be very large.

The estimates of d could be taken to be the average traveling costs

between the urban area and the specified zone.

The parameters Pw and Pc, as shown in Appendix, are functions of

social rate of discount. Different social rates of discount give different

pairs of Pw and Pc estimates, and hence different SWRS. However, it is

suggested that Pw
c

and P should be estimated from varying discount rates

co see how sensitive they are to changes in the discount rate. This

can be used as a signal to be careful in selecting the discount rate if

it turns out that the estimates P
w c

and P are very sensitive.

Finally, one may ask, given some sees of parameters, how much SWR

calculated from formula (25) would differ from SWR calculated from existing

methodologies . Limited time and resources prevented experiments on this
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problem. Theoretically sound methodology need not be an economically good one.

However, this study presents a formula for computing a shadow wage rate that

conforms to Thai economic development goals. If the results are not much

different from those of the existing methodologies, the author still urges

project evaluators to use this formula, as long as the cost of estimating

shadow prices is not greatly increased.
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Appen&ix

A. Derivation of P; (for more detail.see D,lsgupta, Sen and Marglin [1972])

Notation:. .....

Wc~>~=

n=

y :=

i==

E==

w=

z==

d=

q ,x

Since a

the marginal propensity co save of workers and capitalists,

respectively.

number of jobs created by one Baht of marginal, investment.

output-capital. ratio (: ~- )

social.rate of discount

time

wage rate in urban area

marginal product of rural workers

o~her net costs of moving from rural to urban

profit rate.

marginal investment of one Baht adds the same amount to

capital stocks, then the output is increased by (~) “AK= y.~ = y

And thf.sone Baht investment creates n jobs, so that the total

wage bill is equal to Wn. Deduct the wage bill from the increase in

output leaves the return to the

q.y_wn

I.f the .capital.istsaves Sc

one dollar j.nvestment, I.e.,

of his income and consumes the rest,

the aggregate consumption value per year of his annual income from one

Baht of marginal investment is

(1 - Sc)q -tP1scq (Al)

The last term is saving t:hatcan be used to reinvest and must be valued

I
at its shadow pr~.ceP ,
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13ythe same procedure, the workervs aggregate consumption per year is

(1 - Sw)[w - (Z + d)] n-i-PYSW[W- (Z +d)]n (A.2)

By definition of P1 given in the text, it is the present value of afi%regate

consumption derived from one Baht of marginal investment, i.e.

(l-.sc)g+ P1scq
F“=t;o——--

+ (l-sW)[W - Q+ d)]n + P s1 ‘[w-(z+d)).n (A.3)
= -i- ‘—-

(l+i)

If the two expressions in (Al) and (A.2) for annual capitalist consumption per

year from one 13ahtof investment and for annual additional worker consump~ion

from one

P’ =

Baht of additional

{(l.-sc)q+P1scq +

investment are constant over time, then

(I-sw)[W-(Z + d)]n + P1sw[W-(Z+d) In]

{l.+-&”E-J=--+-. ..J ---}
(1-+i)2 (My

93
., 7

Aa t becomes very larEe., 2 -L+ ==~, and
i.=o (1-H)’ A

I
iP = (I-sc)q +P1scq + (l-sW)’IW- (Z+d)]n+F1sw[W - (Z+d)ln

p~ . Lkii!3_f ~l-sw) [w - (z+~)ln.

i- ~cq - Sw[w - (z+~)ln

T.fSw = O and Sc = s,

(I.-s) + [W - (Z+d)]n
P’= q,

- Sq

If, furthermore, d = 0, then P1 reduces to the formula given in UNIDO

Guidelines for Project Evaluation

(1-s)q + (w - z)n_
P1 = -–—

i-sq

[Dasgupta, Sen and Marglin, 1972].

(A.4)



Looking back at (A.4), we can

i) P1 = 1 if and only if i =

-24-..

observe three possibi.litles:

q + [W - (~+d)]n. Since [W - (Z-l-d)]j O,

then i ~ q. This is the case that the soc:ietyvalues present consumption

very highly and postponement of consurnpcion today to invest one Baht

i.svery costly. I%i.sis unlikely to be the case.

ii) PX ~ 1 if and only if i ~ q -t-[W- (Z-t-d)]n.This is an even

stronger case than i) above, and even more unlikely.

iii.) P1 > 1 if and only i.fi < q + [W - (Z+d)]n. This is the most

likely case because in a world where capita]. stock i.sErowinx (net

investment is positive), i i.sIi.kelyto be smaller than q, hence the

condition i.~ q + [W – (Z+cl)]nis always true. If i.were not less than

q, there would not be any incentive for investors to invest.

B. Derivation of I?cand Pw.

Apart from the aggregate

we must add the contribution

consumption of

to capitalists’

saving which will be valued at shadow price

capitalists shown by (Al),

consumption from workers’

Pc. So that the capitalists’

consumption per year is (I-sc)q + Pcscq -f-PCSW[W -(Z+d)]n, and the

presen~ value of this consumption stiream is tk shaclowprice Pc,i.e.

w

I?c= ~&O (l-t-i.)-t[(l-sc)q+ Pcscq -tPcsw {W - (Z-t-d)}n]

Solving as before, il?c= (l-sc)q -i-Pcscq -i-I?csw [W- (Z+d)]n

c (1 -- Sc)q
or E’ = -——————————

i–scc~- Sw[w - (Z+d)ln

(A.5)

We must add scq, valued at its shadow price Pw to (A.2) to obtain the

workersq a.ctditionalconsumption per year which becomes (l-sW)[W - (Z+d)]n +

pwsw[w- (Z+d)]n + Pwscq. The present value of this consump~ion stream,
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@ (1..*~) [~_
Pw= &

(Z+d)]n + PWSW[W - (Z-kl)]n-tPwswq

(lti)t

w
iP = (l-sw)[w- (Z+d)]n + pwsw[w - (Z-l-d) ]n i- Pwswq

Pw =
(I-sw)[w - (z~n—.

i-scq-sw~w - (Z+d)]n

It should be noted from (A.4), (A.5) and (A.6) t’hacPw + Pc = P1

as expected.

(A.6)
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